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We have the anomaly of

ACTIVITY IN plenty of money and rather high

MUNICIPAL interest rates, the reasons for

IMPROVEMENTS which are numerous and compli-

cated. Foreign demand for cap-

ital is one, but the money is not yet going abroad as

rapidly as it is coming here and probably will not until

the war is over. The presidential campaign is on and

produces a reducing effect upon the rate of construc-

tion, which thus far is not as pronounced as usual.

Prospects for plenty of work are therefore certain, tho

. the fashion of the last two years continues and deci-

sions are not made far in advance of beginning con-

struction.

The municipal field is the most promising and the

amoimt of work in public improvements, always slow

in starting, promises to break all records. Municipal

bonds, especially of the serial form, are the most pop-

ular investment and the sales for the first five months

of 1916 break the record of municipal bond sales in the

same period for all years except 1914. Activity was

particularly great late in the month, promising further

advance in municipal investments as the year goes by.

Presidential elections do not have a retarding effect

upon municipal expenditures, but rather the contrary.

Predictions for last year were so well borne out

that MixiciPAL ExGiXEERiXG again predicts almost a

record-breaking year in the construction of municipal

improvements. Contractors and dealers in materials

and machinery will do well to concentrate upon this

field this vear.

A committee of the Iowa State

ENGINEERING Engineering Society very much
ADVICE fears that the engineering periodi-

cals are taking the bread out of

their mouths by offers of advice on engineering sub-

jects. It quotes from letters, circulars and advertise-

ments of various publications in support of its claims

but gives no examples of such robberies.

The need of education of communities on engineer-

ing matters is so great and the recognition of the need

is so slight that the periodicals have been trying to fill

it to the extent of their opportunities and have sup-

plemented as well as they could the activities of the

State in this direction. .A.nd, conscious of the fact that

they are aiding the engineering profession and are not

July, I'Jie

taking work away from individual engineers they will

continue what they consider to be a valuable contribu-

tion to the advancement of the nation and the better

recognition of the engineering profession.

Education of public officials to an appreciation of

the need of engineering talent in designing and super-

vising the construction of their public works is a very

different thing from doing the actual work. The engi-

neer in practice is obliged to do much of it for which
he never gets any compensation, and he should be
thankful to have it done at no expense to him. even if

it is done as extensively as is stated below. The writer

has had experience in all lines of this educational work
and can assure the committee that, so far as the tech-

nical journals go, it never goes beyond the educational

stage and is always for the benefit of the practicing en-

gineer and never to his detriment.

A quotation from an article by G. R. Bascom in one
of the oft'ending periodicals will show what the L'ni-

versity of Wisconsin is doing in this line, and will

show that such institutions are going farther than the

periodicals would dream of going, even if their equip-

ment and business methods would permit, tho they

commend such efforts when properly limited as pro-

posed :

The general scope of this engineering service is in

the form of advice to communities and individuals.

The service is intended to be limited to the field cov-
ered by the usual "preliminary survey"' as furnished
by experts in advising generally upon engineering sub-
jects. Finished plans and specifications will not be
submitted. If necessary the department will send a

competent engineer to investigate and make a report
on the problem at hand. These services are free ex-
cept in cases when an engineer must make trips to

study the conditions: in such cases the community is

expected to reimburse the department for the traveling

expenses of the engineer. The plan may be further

explained, if desired, in an address by the engineer to

the taxpayers of the village. Here the work of the
Extension Division ends. If the village officials decide
to go ahead with the i)lan. a consulting engineer in

private practice is employed by them to work out de-

tailed plans and specifications and supervise the con-
struction. It can thus be seen that in this service we
are advising, guiding, and inspiring rather than serv-

ing in an engineering capacity in its fullest sense. We
believe that we are filling a real need, for the work has
thus far clearly tlemonstrated the fact that communi-
ties will take the impartial advice of the university

departments where the overtures made by individuals

in the promotion of public improvements might be
viewed with suspicion.



CENTRAL STATION STEAM HEATING
BY MILES CITY. MONTANA, MUNICIPAL PLANT

By G. C. Pruett, City Engineer.

Steam heating as a by-product of a mto-

nicipal light and power plant is not so com-

mon but that a description of this success-

ful plant will be of interest. The principles

and data upon ivhich the design was based

are given in some detail and also details of

construction so that the article ivill be of

value to many whether city officials or con-

nected with private light and poiver plants.

MILES CITY acquired its light and power plant in 1892

by purchasing the holdings of the Miles City IJght

& Water Co., a corporation holding a twenty-year

franchise, but which at that time was involved in a receiver-

ship.

After making some slight changes and additions, the city

struggled along with this dilapidated and antiquated plant

until 1900, when a number of other changes and additions

were made, which placed the plant in a fairly good condition

so far as economical operation was concerned, but it could

not be classed as a model plant by any means. It was, how-

ever, the most which could be done at that time with the

finances available.

Between 1900 and 1910 other changes and additions were

made to the boiler and generating plant, leaving a plant at

the beginning of 1910 consisting of one 150-h.p. slow speed

Corliss engine, one 150-h.p. Chuse high speed engine, three

150-h.p. return tubular boilers, two 120-kv.a. single-phase al-

ternators, and a Brush arc machine with a capacity for 100

lamps.

Two more 150-h.p. return tubular boilers and a stack 6x100

feet were added to the boiler equipment in 1910, and a 300-

h.p. high speed Corliss engine connected to a 250-kv.a. 3-phase

alternator was added to the generating equipment. The two

120-kv.a. generators were changed to 3-phase machines, and

the whole was enclosed in a new building.

This gave the city quite a modern plant, and one of suffi-

cient capacity for the time being, but. owing to the rapid

increase in the demand for light and power, this plant reached

Its capacity last winter and steps are now being taken to in-

crease the boiler equipment with a 300-h.p. Franklin water-

tube boiler with stoker equipment, and the generating equip-

ment with a 300-h.p. high speed Corliss engine direct con-

nected to a 250-kv.a. 3-phase alternator. When the installa-

tion of this equipment is complete the plant will then have a

boiler capacity of 1,050-h.p.. an engine capacity of 900-h.p.

and an electrical capacity of 770-kv.a.

Owing to the favorable location of the plant to the center

of the business district and the unfavorable location for instal-

ling condensers, an agitation was started in 1910 for the in-

stallation of a district steam heating system in order to make
use of the exhaust steam which was going to waste. Lack of

finances, however, prevented going ahead with this at that

time, and the matter was continued until 1914 when it ap-

peared that a sufficient reserve had been accumulated from

the operation of the light plant to permit going ahead with

the work.

Contracts for the first section of the heating plant were

let in August of that year and completed about the first of

October. This section included the laying of a 14-inch line

from the light plant to Main street and all the valves and

other equipment required to be installed in the light plant for

the proper control and regulation of the steam for heating.

Owing to the lateness of the season it was deemed advisa-

ble to discontinue the work for the balance of the system until

the following year. Contracts were let early in 1915 for the

balance of the material to complete the plant. About the time

the material began to arrive the city was served with a re-

straining order on the basis that the statutes for the state of

Montana did not specifically state that a municipality could

engage in the steam heating business. This came from an

offended citizen who was refused a permit to install a com-

jeting plant. The case was tried in the district court and

resulted in a decision favorable to the enjoiner. On appeal

the city won, the supreme court holding in effect that a mu-
nicipality could engage in any business whether specifically

stated in the statutes or not, if by engaging in the business it

would result in a benefit to the community. The case was sent

back to the district court to determine whether or not such

an enterprise would be a benefit to the community. The city

won again and the work was started immediately and is now
practically completed.

Design—The first matter taken up for consideration in the

design of the plant was to make a survey of the entire district

proposed to be heated. This was done, and the cubical con-

tents of all the buildings within the district were found to

be 5,150,000 cubic feet

Without going to the refinement of measuring all the open-

ings and exposures for the entire district, the next step was
to select a representative half block bordering on the pro-

posed steam main and make complete measurements for this.

The following data were obtained:

Cubical contents 515,780 cu. ft.

Exposed wall surface 32,500 sq. ft.

Glass surface 4,100 sq. ft.

In the figures allowance was made for poorly constructed

walls and all other items which would add to the heat re-

quirements of the buildings. Doors and other similar open-

ings were figured as glass, and the roofs, where there was an

attic space between the ceiling and roof, were figured at 0.5

wall exposure.

The Weather Office records were next consulted, and it was

found that the heating season taken from the average of a

number of years back would be 230 days, or 5,520 hours. Also

that the average temperature for the heating season would be

34.3 degrees F., and the average minimum monthly tempera-

ture 19 degrees F.

A number of buildings were next investigated where heat

had been installed on the basis of Prof. Carpenter's formula,

nC W
. h=— -^ hG

55 4

Where h equals the B.t.u. required per hour per 1-degree

difference in temperature between the outside and inside.

C equals the cubical contents of the building to be heated.

n equals the number of air changes in the building per

hour.

W equals the exposed wall surface or equivalent.

G equals the exposed glass surface or equivalent.
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It was found that where a minimum temperature of —20

degrees F. had been used, this formula had given satisfactory

results.

Using this as a basis it was found that 1,000 cubic feet

space required 3,927 pounds of steam per season, using the

season temperature of 34.3 F., one air change per hour, 70

degrees room temperature, and on the assumption that ]

pound of steam will give up 1,000 B.t.u.

Similarly 100 square feet of wall surface was found to re-

quire 4,910 pounds of steam per season, and 100 square feet

of glass, 19,640 pounds.

Using the data for the representative half block as given

above, it was found that l.G pounds of steam per 1,000 cubic

feet per hour would be required at the average season tem-

perature, 2.3 pounds for the maximum monthly, i. e., with a

difference of 51 degree's, and 4 pounds for the maximum daily

with a difference of 90 degrees.

Consequently. 5,150,000 cubic feet would require

4 X 5,150^20,600 pounds of steam per hour as a maximum,
3.6 w=L

Using the formula p = .U00131 (1-f — ) ( )

d Dd''

to obtain the size of pipe and pressure drop, where

p equals drop in the pressure per sq. in.

d equals diameter of pipe.

w equals weight of steam in lbs per minute= 343 lbs.

D equals weight of steam per cu. ft. =; 0.0425 lb.

L equals length of pipe in feet, taken as 1,000 ft. in these

calculations,

p= 0.875 lb.

This is not an unreasonable rate of drop for the district

proposed and, inasmuch as the quantity of steam given in the

calculations is the maximum daily average, and would not be

required except during very severe weather, it was considered

a reasonable allowance.

It will also be noted that the lowest monthly average tem

perature is only 60 per cent, of that used in the above calcu-

lation, and inasmuch as the heat requirements vary directly

as the temperature difference, and the pressure drop inversely

as the square of the weight delivered, the pressure drop for

the average monthly rate was found to be 0.31 pound per

square inch.

The greatest distance of distribution from the plant with

any future extensions which are now being considered is 3,00(i

feet, incurring a drop of 1 pound pressure per square inch on

the basis of the lowest average monthly temperature, from

the plant to the consumers service. With a plant pressure

of 3 pounds per square inch this will leave 2 pounds at the

consumers' service, a very desirable pressure with a properly

installed system. For severe weather this pressure can be

boosted up to 5 pounds in order to maintain a constant pres-

sure at the consumers premises.

It is not desirable, however, to use this higher pressure

on account of the back pressure put on the engines, but inas-

much as it will not be a frequent occurrence, and only for

short periods of time, it is permissible. Furthermore, it is

not likely that more than 75 per cent, of the buildings along
the main will connect, in which event there is ample capacity

to allow for probable future building developments.

The whole system is proportioned as outlined above, i. e.,

the probable steam consumption is computed for the point

under consideration, the drop figured and pipe proportioned as

outlined. By this system it is not likely that the mains will

be found too small for proper distribution, as is so often the

case, unless there should be some abnormal growth at some
point which has not been taken into consideration.

The next thing was to find out if the exhaust steam from
the light plant was sufficient to supply the demand, and if
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not, to find out the approximate amount of live steam which
would be necessary, and how much the additional cost could

he.

Estimates, as outlined, were made of the requirements for

each month, using the average monthly temperatures as

found in the records of the Weather Office. The following

table gives these monthly requirements together with the per-

centages of the total for the season:

Month Lbs. of Steam Required % of Total

September 885,464 2

October 3,099,124 7

November 4,870,054 11

December 8,411,912 19

January 8,411,912 19

February 8,411,912 19

March 6,198,250 14

April 3,099,124 7

May 885,464 2

Total 44,273,216 lbs. 100%
Reference to the records of the light plant showed that

only three months, December, January and February ap-

proached dangerously near these figures, and that the water
evaporated during these months, after allowing for feed-wtaer
heat, pipe condensation, and steam for other auxiliaries would
slightly exceed the demands.

A detailed examination of the load curves, however, re-

vealed the fact that at certain periods of the day, especially

during severe weather, there would be an insufficiency of

steam. The remedy for this was to make a rearrangement of

the load demand, which was easily done by rearranging the
pumping schedule for the water plant, it being electrically

operated with power from the light plant. This overcame the
difficulty to a certain extent, but not entirely, but will be suf-

ficient for some time from the fact that the total demand will

not be thrown on the plant immediately. In the meantime
there will probably come other load demands which can be
thrown in the valleys and the quantity of exhaust steam built

up to the requirements. If such should not be the case it will

then be necessary to use some live steam, the maximum which
is likely ever to be required being estimated at 10 per cent,

for the three months mentioned, i. e., 2,523,736 pounds. This
would require 160 tons of coal, if the evaporation rate is taken
at 8 pounds of water evaporated per pound of coal, which is

not an unreasonable assumption. The average evaporation
for the year as taken from the records of the light plant gives

approximately 6% pounds, and as the fires are banked during
the period that this excess heat would be required, it would
not seem that the rate of S pounds per pound of coal was too
much.

Construction—The pipe tor the distribution system is extra
strong w. i., insulated with a double wrapping of asbestos

paper which is bound with copper wire. The pipe is encased
in tin-lined wood casings having a 4-inch wall. These casings

have an inside diameter 2 inches greater than the outside

diameter of the pipe. The pipe is held concentrically with the

casings by means of cast iron chairs installed one to each
length of pipe. These chairs have rolls to allow the pipe to

expand and contract without causing an undue strain on the

pipe.

Expansion and contraction is taken care of by means of

variators installed at proper locations. These variators are
generally equipped with openings in the top diameter for the

service connections. This furnishes dry steam to the service.

All variators and other specials are enclosed in concrete cham-
bers which are filled with sawdust and covered with a 3-inch

plank cover which is topped off with 6 inches of concrete.

Valves and traps for collecting and disposing of the main
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condensation are located In concrete manholes which are also

filled with sawdust and equipped with double packed covers.

The log for the pipe insulation is made with bell and spigot

joints. They are driven together to a tight fit and the joints

are sealed with asphalt. All places where the coating has

been knocked off the logs are also given a good coat of as-

phalt, and the whole is covered with a layer of tarred felt

with lap joints.

Water is kept away from the log by means of a double line

of 4-inch open-joint drain-tile laid to proper grade with the

top 6 Inches below the bottom of the log. This is surrounded

and covered with screened gravel, which is carried 6 inches

over the top of the log. The tile is connected to the city sew-

ers at proper intervals. The pipe condensation is also piped

to the nearest city sewer.

The depth to the top of the log is generally about 4 feet,

but this varies with the grade of the street and the obstruc-

tions encountered. Generally speaking, however, there has

been little trouble from the interference of street obstructions,

because of the fact that these are carefully referenced and in

making the lay-out for the pipe line these records were care-

fully consulted.

What has been said with reference to the main lines ap-

plies equally to the service pipes, except that logs 2 inches

thick are used for insulating them. The city runs the serv-

ices to the curb and installs the control valve. The services

are run at the time the mains are laid.

Costs—The cost of constructing the heating system was

$14,00(1 for the first section, which consisted of 725 feet of 14-

inch main from the light plant to the center of Main street at

a point which is approximately in the center of distribution,

300 feet of services, and all piping and valves in the light

plant for the operation and control of the heating.

The second section, which consists of 1,610 feet of main

line, 6, 8 and 10 inches in diameter, and 1,400 feet of services

will cost, when fully completed, about ?16,000.

In addition to this there will be an expenditure of about

?2,000 for meters and other equipment to be used on the con-

sumers premises, bringing the total expenses to approximately

$32,000. This is all being paid from an accumulated surplus

in the light fund, which is sufficient.

Expected Rei^enues—lt is estimated that the cost for main-

tenance and operation will not increase the ordinary operat-

ing cost of the light plant by more than $2,000 per annum,

and that the revenue for the first year will be $0,000. As a

matter of fact, those using steam for the past two seasons to-

gether with the contracts already signed up will easily exceed

this. The estimated revenue for the second year is $10,000

and for the third year $12,000. Succeeding years will probably

show a slow increase, but the amount to be expected is hard

to estimate.

It is the intention to make a further reduction in light

rates as soon as the heating system is firmly established on

an operating basis; this on top of a rate which is already as

law as any in the state, notwithstanding the fact that the ma-
jority of the cities of the state are supplied with electricity

from the large hydro-electric plants, speaks well for municipal

ownership which is kept out of politics and given a thoroly

business administration.

Business Methods and Kates—The business methods and
rates adopted for this heating system merit some considera-

tion. Usually the first question asked by a prospective con-

sumer when approached is "How much will it cost?" This

question is forestalled, generally, by having measured up the

premises and having an estimate of his requirements at hand.

These estimates are made such that they are conservative, if

reasonable judgment is used in the operation of the plant, and

the plant is put in proper condition. He is also advised in

what manner he can make improvements to his premises in

order to cut down the amount of heat which will be required.

It is generally found that the requirements will not much
exceed what he has been used to paying for coal, not to say

anything about the expense and annoyance connected with

operating the coal plant. I say generally, because there are

conditions when the requirements will be vastly different.

The rates as established and which were approved by the

Public Service Comraision for Montana, are as follows:

1st 10,000 lbs., per month $0.90 per 1,000 lbs.

2nd 10,000 lbs., per month 83 per 1,000 lbs.

3rd 10,000 lbs.. i>er month 76 per 1,000 lbs.

4th 10,000 lbs., per month 69 per 1,000 lbs.

5th 10,000 lbs., per month 62 per 1.000 lbs.

Over 50,000 lbs., per month 55 per 1,000 lbs.

Minimum charge $5.00 per month

Discount, 20 per cent, on all bills paid on or before the

25th of the month following that in which the service was
received.

It is needless to say that economy will be exercised In the

use of the steam, as all services now connected are, and those

to be connected, will be on meters.

The material for this work was furnished by the American

District Steam Heating Co., of North Tonawanda, N. Y., thru

their sales agent, the R. B. Whitacre Co., of St. Paul, Minn.

The first section was laid by the forces of the American Dis-

trict Steam Heating Co.. but the last one is being done with

city forces

Chicago City Manual

Francis A. Eastman, city statistician of Chicago, has com-

pleted a bound volume, entitled "Chicago City Manual," cover-

ing the municipal statistics of that city for the year end-

ing 1915.

This manual contains very interesting historical chapters

as well as statistics relating to the various annexations to the

city of Chicago, Chicago Plan Commission, the growth of the

leading cities of the world, consuls in Chicago, department

operations, Eastland disaster, volunteer fire companies, the

great Chicago fire, as well as the origin and growth of the

different municipal departments.

This valuable book also goes into detail relative to street

railway strikes, Sunday closing orders, vice district, unmarked

graves, etc. The manual is by no means a dull book. It has

its solid matter and its tables and other things which it la

necessary that official publications shall have to be exact and

to present figures so they can be compassed quickly, but it

also has its stories of fighting fires before even horses were

used to haul the engines and when man power was the pump-

ing agency. Statistician Eastman ought to know something

about sizable fires, for he was postmaster of Chicago when the

city was all but destroyed, in October, 1871. It was to Mr.

Eastman that a great number of the official messages of sorrow

and of promises of relief were sent in those stricken Octol>er

days.

The growth of Chicago is followed by Mr. Eastman. He
personally has seen much of the progress of the town, for here

he has lived for a good many years. He is one of the very

young veterans of whom Chicago has so many and is glad that

she has them. The annexations of territory which have been

made from time to time are given wit hthe date of acquirement

and with the measures of the taken territory. It is a useful

book, prepared by a man who knew how.
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STREET LIGHTING INSTALLATION
IN PORT JERVIS, NEW YORK

By H. A. Tinson and D. M. Diggs.

The following article comprises an inter-

eating and ivell arranged description of a
recent installation of Edison Mazda series

hunps for street lighting. Pertinent details

of the cost, layout, construction, operation,

and appearance of the installation are in-

cluded. This lighting system in Port Jer-

vis has proved so satisfactory that it rmll

afford a good typical pattern for other

towns having similar recpdrements. It is

from the "General Electric Revieiv," to

ivhich we are indebted for the illustrations.

SINGES the introduction of the Edison Mazda lamp in high

candle-power sizes and more eflSeient types, there has been

created a great amount of interest in regard to street

lighting on the part of the layman. In practically all cities

and towns there is more or less demand for better street illu-

mination and very many ot them have been provided during

the past year with new street lamps and equipment, A larger

number are either in process of making changes or actively

considering the subject.

It is of timely interest, therefore, to record in detail what
has just been accomplished in Port Jervis, New York—a city

that has made such improvements in a very complete manner.

Port Jervis is a typical city of New York state, of about

10,000 inhabitants, situated far enough away from the me-

tropolis to have ideas and standards of its own. It is a very

progressive city in many ways, has well paved brick and mac-
adam streets, and many local manufacturing enterprises. The
city government is conducted on the commission plan and the

cordial relations and co-operation which existed between the

city commissioners, the local lighting company (Port Jervis

Light & Power Company) and the manufacturers and installa-

tion contractors for the new street lighting equipment, have
resulted in the best and most approved units of the correct

sizes and types being employed and installed at relatively

proper spacings and proper heights.

General Layout—The business district of Port Jervis is

more or less divided into two distinct sections. On referring

to the plan, Fig. 1, it will be noted that the ornamental sys-

tem of lighting is installed in what might be termed the "down
town" section, with units extending on Pike street to East
Main street. Pike street itself for some little distance is resi-

dential, but it leads to another business street, where trading

is done, so that the ornamental units are installed thruout

the part of this street connecting the two trading sections.

The fixtures installed in this district comprise ornamental
novalux units with 600-c.p. 20-ampere Edison Mazda lamps
mounted on ornamental iron standards. (See Fig. 2.)

On Main street a smaller amount of retail business is car-

ried on, but as this street is important as the principal thoro-

fare connecting to Kingston avenue (one of the main roads

of travel in and out of town) it is lighted with 400-c-p. Edison

Mazda novalux pendant units, suspended on span wires over

the center of the street.

The principal main roads leading to the city are Kingston
avenue, Jersey avenue and Fowler street, the two latter being

Fi(i. 1.
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Fig. 2. Dat view ix Port Jebvis, showing Novalux
UNITS WITH 600-C.P.. 20-AMP. EDISON MaZDA SERIES LAMPS.

^
lighted by means of 250-c.p. Edison Mazda lamps, on center

span suspensions. A typical illustration of this type of unit

is shown in Fig. 3.

All other streets in the city are illuminated by 60-c.p. Ed-

ison Mazda lamps; some on center span suspensions and some

on brackets fastened to the wooden poles.

There are now installed in Port Jervis a total of 460 units,

made up as follows:

59 600-c.p. units on ornamental posts.

8 400-c.p. units on span suspensions.

19 250-c.p. units on span suspensions.

374 60-c.p. units on span suspensions and brackets.

Character of Streets—The streets in general are well paved

and well kept. In the main business sections the paving is

of brick and on the main thorofares macadam. The retail

area is typical of a city of this size, the buildings being of

brick and of moderate height. In the residential sections of

town the houses are mostly of frame construction with grass

plots in front. The foliage is dense in many cases and, there-

fore, the span suspension system adopted is well chosen to

meet this condition.

In the down-town section, where the ornamental units are

Installed, the maximum width between curbs is 44 feet and

the minimum 32 feet, with an average of about 37 feet. From
building line to building line the width runs from 7-5 to 55

feet In the other sections of the city the average width is

approximately 50 to 55 feet between building lines. Parts of

the city are hilly and, as will be noted from the plan. Fig. 1.

the general layout is somewhat irregular, which made it nec-

essary in many instances to vary the spacing of the lighting

units.

There are a few points of general interest that might be

noted; i. e., at the junction of Jersey avenue and Front street,

and the intersection of Pike and East Main streets are located

drinking fountains for horses. At both these places orna-

mental iron posts were mounted on top of the fountains, which

Illuminate the surrounding spaces at these points. The orna-

mental posts are located with special reference to the local

conditions of traffic, rather than to secure equal spacing. A
number of posts of various descriptions were removed from

the business section and thus helped to clear the street and

make it appear more attractive.

With the exception of the ornamental post installation,

all the units are provided with prismatic refractors.

Ornamental Post Units—The ornamental post units com-

prise a cast-iron pole, finished in bronze, made from a special

design by the Mott Iron Works, of New York, and a Novalux

unit equipped with an Edison Mazda series lamp of COO-c.p.

The lamp is of the 20 ampere type, operated thru an auto-

transformer (or compensator) mounted in the casing of the

unit. The height to the center of the diffusing globe is 14

feet 6 Inches.

The posts are staggered, the spacing on one side varying

lietween 110 and 150 feet, with an average of 130 feet. Each

post is provided with an absolute cutout. The posts were

made in two pieces and are 12 feet in length from the grround

line to the lamp-casing holder. In the base a door lOM: by 20

inches is provided and inside are provided two lugs on which

I lie cut-out is mounted. The posts were especially designed so

as to appear slim and ornate, and after they were set they

received a second coat of red lead and then two coats of dark

Venetian bronze, the high lights being finished in copper

bronze. The posts were all mounted in position so that the

door faced squarely towards the building line. The concrete

foundations are 16 by 18 inches, and not less than 24 inches

in depth, depending on the soil conditions.

Underground Construction—The series line is carried over-

head to the ornamental system and is then taken underground.

A No. S B. & S. solid gage armored cable is used, insulated

with 30 per cent Para rubber which is secured with overlap-

ping rubber-filled cotton tape of 0.012 inches in thickness, and

over this 1 10 inch lead sheath. The cable is then served with

a layer of jute yarn asphalted and wrapped with two layers

of steel tape. Over this again is laid more jute yarn and it is

then thoroly saturated with asphalt compound and coated with

soapstone to prevent sticking when reeling or handling. The

cable is laid in a trench 12 inches below the surface of the

ground immediately behind the curbing, but where it enters

the conduit elbows, set in the concrete foundations of the

posts, the depth is increased to avoid too short bends. In

crossing the intersecting streets the cable is laid in a duct.

Fig. 3. Day view in Poet Jeevis, showing an ete-

suspension unit with 20-in. c0nci3itbic beflectob, pris-

MATIC eefractob, and 250-c.p. EIdison Mazda series lamp.
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Fig. 4. Night view of Main street, showing Nova-

lux OBNAMENTAL UNITS EQUIPPED WITH 600-C.P.. 20-AMP.

EmsoN Mazda series iamps.

^
The total amount of underground cable used approximated

5,000 feet. The leads from the cut-out to the lamp are of No.

8 B. & S. gage stranded wire, being two conductor, 4/32 inches

30 per cent Para rubber covered and double braided; a water

loop is made at each cut-out.

The underground system is bonded together with bare cop-

per wire in the base of each post, bonding both the steel

armor and the lead sheath; the pole being also properly

grounded. The armored conductors, at the points where they

are joined to the overhead system, are continued to the pole

carrying the overhead system and then run up a 2-inch lateral

to a height of 20 feet.

The contractors for the installation of the underground

work and the ornamental posts assumed responsibility for one

year after completion of the work for any defects occurring

in the setting of the posts or settling of the street paving,

if the cause should be attributable to work done on the in-

stallation of this system.

A typical night view looking towards the junction of Front

street and Jersey avenue is shown in Fig. 4. The illumination

on the street surface is very uniform and the general appear-

ance of the street after dark is quite attractive. The fronts of

all the buildings are illuminated from the ground line to roof

anil appear to stand out prominently against the dark back-

ground of the night.

In Fig. 5 is shown another night view taken on Kke
street, looking towards the business section. Here the spac-

ing is somewhat wider, owing to the residential character of

the street. The use of medium density glassware has resulted

in the elimination of excesive glare without too great an ab-

sorption of light.

Pi-ndant Units—For the lighting of a section of East Main

street, which, as previously described, is partly a business

section, eight novalux pendant units are installed. These are

equipped with 20-inch concentric porcelain enameled steel

reflectors, prismatic refractors and 400-c-p. 15-ampere Edison

Mazda series lamps. These units are installed on span sus-

pensions at a height of 20 feet above the roadway, and spaced

approximately 200 feet apart.

For some distance leading from the center of the town,

Jersey avenue and Fowler street are lighted with 250-c.p. units

similarly suspended and spaced. The unit used comprises a

span-suspension fixture equipped with a 20-inch concentric

porcelain enameled steel reflector and prismatic refractor. In

Fig. 3 is shown a day view of Jersey Avenue with one of these

units in the foreground. These lamps are spaced approxi-

mately 200 feet apart and placed about 20 feet high. Figs. 6

and 7 depict night views taken with this unit. The former is

on Jersey avenue, which is paved with brick, and the latter

is a view of Fowler street, which is macadam paved.

It is very interesting to record how even the illumination

ippears on the street surface with these relatively low power

inits, and for the size of the unit employed, the illumination

is of high intensity. The buildings, even between the units,

stand out quite prominently. The lower parts are well il-

luminated, so that persons can very easily and safely ap-

liroach their homes after dark. At the height these lamps are

placed the cut-off is such that relatively little light is pro-

jected towards the upper story of the residences. It is a fact

that any person or moving object can be quite readily per-

ceived on any part of these streets for a distance of five or

six blocks. To view this Installation after dark affords a

striking demonstration of the effective application of the pris-

matic refractor to this class of street lighting.

With the exception of the streets specifically mentioned

and described above, all the other streets and thorofares

within the city limits are lighted by 60-c.p. Edison Mazda

series lamps. The equipment used is similar to that provided

for the 250-c.p. lamps, except that 18-inch reflectors and the

smaller size of prismatic refractor are used with these smaller

lamps.

The spacings average 200 feet and the majority of the units

are installed on span suspensions at about 15 feet above the

roadway. In some instances, however, brackets are used af-

fixed to the poles, at a height to bring the lamps about 15

feet above the ground. All of these lamps are operated from

constant current transformers, which formerly were used to

operate a.c. enclosed carbon arc lamps.

The replacing of the lamps and cleaning of the refractors

on all the pendant units is accomplished by lowering the units

on a cord permanently run to the pole for the purpose.

The entire ornamental installation, including all the nec-

essary equipment and labor was paid for by the city at a cost

of about $100 per unit. The construction work was done by

the Central Station Equipment Company, of New York. All

the pendant type units were provided and installed by the

Port Jervis Light & Power Company.

Pio. 5. NioHT VIEW OF Pike street, showing Nova-
i.ux ornamental units equipped with 600-c.p., 20-alip.

Edison Mazda series lamps.

July, mil,



MUNICIPAL ENGINEERING

In concluding this description of the street lighting at Port

Jervis, it can be said that the satisfaction and appreciation

shown by people of that city over this civic improvement Is

evident to any visitor. The utilization of street lighting equip-

ment that has been scientifically designed and installed, Is an
important factor in the case, but co-operation between all the

parties concerned has been of equal importance in securing

these results in this installation.

Piii. (i. Xu.HT viKW OF Jersey avk.nuk, showi.ng eye-

su.spe.\sion units, eql'lpped with 20-in. conce.ntbic be-

flectors. phismatic resfractobs and 250-c.r. euison
Mazda sekies lamps.

Fk;. 7. .\i(;iiT VIEW OF Fowler street, showixg eye-
SUSPE.NSION UNITS, EQUIPPED WITH 20-IN. CONCENTRIC RE-

FLECTORS. PRISMATIC refractors, AND 250-C.P. ElOISON
Mazda series lamps.

British Standard Nomenclature for Tar, Pitch, Bitumen and Asphalt
The eagerly awaited report of the Engineering Standards

Committee, dealing with the vexed question of the nomencla-

ture of tars, pitches, bitumens and asphalts, when used for

road purposes, was issued May 22, and the definitions recom-

mended should go far towards preventing the misunderstand-

ings which at present occur in specifying materials belonging

to the bitumen and asphaltic groups.

The report divides into three groups the materials now
used in binding together the stones and other mineral aggre-

gate used to form road crusts and road surfaces. These are:

1. The tars and pitches obtained by the destructive dis-

tillation of coal or similar substances.

2. The bitumens and asphalts which are found in nature,

or are obtained artificially from asphaltic oils.

3. Chemical binders, including the Portland and natural

cements whicli owe their cementing value as road binders to

chemical action, and which are not dealt with in the present

report.

Hitherto, as the London Hui'i'iyor points out in comment-
ing upon this report, the term "bituminous material " has been
loosely applied to tar products, as well as to bitumens and
asphalts, but the committee have from the first considered

that it was desirable from tlie road engineer's point of view,

to maintain a sharp line of demarcation between the two
groups. The views put forward in correspondence from Amer-
ica and by American engineers of standing and experience
have been carefully considered, but the committee still ad-

here strongly to the view that the description "bituminous"
should be applied only to the second group.

In England the first group of road binders, the coal-tars

and pitches, have been in use for many years, and as the
Road Board in 1911 issued specifications for the tars, tar oils

and pitches which they recommend for road purposes, these
materials have already, to some extent, been defined by those
specifications. The Road Board, early in 1914, issued a sec-

ond edition of these specifications. Only two classes of tar

and one class of pitch are dealt with, and as these specifica^

tions, which form part of the report, are of such recent date,

the committee recommend that they be adopted provisionally

as the British standard specifications for tars and pitches

used tor road work.

The committee find that the choice of names for the sec-

ond group of road binders is a matter of some difficulty. This

difficulty is increased by the fact that, whilst it is desirable

to obtain the concurrence of the American engineers to the

nomenclature and definitions which the committee now pro-

pose, the adoption of the American nomenclature for the vari-

ous materials composing this group would be liable to lead to

confusion and misunderstanding in England.

The committee have been very anxious to secure uniform-

ity with American practice, and have carefully and fully con-

sidered the definitions adopted by the American Society for

Testing Materials, and by the committee of the American So-

ciety of Civil Engineers, put forward by the American cor-

responding members, but it is felt that the definitions now
decided on are preferable from the road engineer's point of

view, as they are based on those characteristics of the mater-

ials which can be most readily verified when employed for

road making.

In accordance with this view the committee consider that

it is desirable to make a sharp distinction between coal-tar and

and paraffin oil derivatives on the one side and native bitumi-

nous substances and asphaltic oil residues on the other, and

they are therefore unable to accept the American definition of

bitumen—which would include the coal-tars.

The committee's report, the full title of which is "British

Standard Nomenclature of Tars, Pitches, Bitumens and As-

phalts, when used for Road Purposes, and British Standard

Specifications for Tar and F^tch for Road Purposes," is ob-

tainable at the price of 5s. 4d. (post free) either from the

offices of the committee, 28 Victoria St. S. W., or from the

publishers, Messrs. Crosby. Lockwood & Son, 7 Stationer's

Hall Court, London, E. C.

Jiilji. IIIIU



The Municipal Supply Department III
THE PURCHASING AGENT
By Hugh M. Foster, New York City.

The third article in this series is devoted

to the purchasing cif/enf, u-]io is the most im-

portant person in the system and who must
act as the central control of reciuisitions and
the materials to supply their demands. The
measure of success of the system depends

almost entirely upon his ability to keep the

balance between extravagance and niggard-

liness, and to keep in touch with depart-

ments closely enough to be able to foresee

their wants and plan for their supply even

before the inciuiries are made ivhich lead to

the reciuisitions. Smooth sailing depends
largely upon his personal cliaracteristics

and proper economy without pinching de-

pends upon his strength of mind.

THE decentralized system, or rather lack of system, of

purchasing supplies creates inefficiency which amounts

to chaos. In that old-fashioned way of doing there is a

purchasing officer, irrespective of whether his title be pur-

chasing agent or merely clerk, for each department, commis-

sion, board or other minor division of the municipal govern-

ment. Each buys independently of the other and there is a

constant lack of uniformity of articles, prices, records and ac-

counting, besides the knowledge and experiences of each one

are unknown to the others. By a centralized supply department

commissioners of tlie various operating departments would be

relieved of the duties of purchasing supplies, and would con-

sequently have more time to administer their departments,

and that is their proper function.

Centralized purchasing, storing and distribution of sup-

plies reduces opportunities for corruption by all purchases

being concentrated in one officer subject to the check and

criticism of the supply officers of all departments served. It

increases promptness in settlement of claims and so gives the

city an opportunity for cash discounts for prompt payment,

and by the mere fact of promptness attracts a better and

larger class of dealers, enhancing the service and tending to

the reduction of prices. Centralized purchasing also gains

the advantage of the ability and experience of all purchasing

officers by constituting them as a board of assistant purchas-

ing agents subordinate to the general purchasing agent.

The general purchasing agent and the general storekeeper

are active checks upon one another, and the great advantage

of this check is removed if either is made subordinate to the

other.

The great advantage of the reduction in the number of

contracts and purchase orders by the centralized system Is

an obvious advantage. In the city of New York there are

one hundred twenty different officials who purchase supplies.

As there are about fifty thousand vouchers for supplies passed

each year and in clerical work alone it costs $1.35 to pass

each voucher thru all the stages of official procedure, the re-

duction of this enormous number of purchasing all supplies

thru one general purchasing agent and combining these hete-

rogeneous vouchers would be an economy very much worth

while, even if it were the only one.

An added economy, and many times larger than that of

the actual reduction of purchasing transactions, would be the

reduction in salaries due to the necessity for fewer clerical

positions. As each minor purchasing agent of each depart-

ment, commission, board or bureau now has a clerical staff

under him, by assembling all these in one department the

payroll for the purpose of purchasing supplies could be re-

duced to a minimum.
Any multiplication of purchasing offices causes delays in

the transaction of business and leads to undesirable middle-

men and vendors who have merely offices in their hats and it

also leads inevitably to higher prices.

A good purchasing agent should make frequent investiga-

tions in the trade to keep in constant touch with the best cur-

rent commercial usage. Also, he should acquire information

from salesmen. Salesmen are habitually inclined to talk and

this information from one may be checked by the opinions

from another. The purchasing agent should subscribe to all

trade and financial journals related to his work, and should

maintain a file of government reports applicable.

In "The New City Government," by Henry Bruere, the ad-

vantages of centralized purchasing are roughly summarized

as follows:

"It makes available to the city expertness in purchasing

resulting from specialization in purchasing work;

It saves time, distraction and consequent loss of money and

results for department heads and their subordinates by whom
purchases must otherwise be made;

It permits of buying in large quantities instead of small

quantities, thus securing uniformity of price and quality for

the same article consumed in different departments;

It makes city business attractive to wholesalers or manu-

facturers, by increasing the size of orders;

It centralizes the point of contact between vendors and

the city government, minimizing temptation to corrupt sub-

ordinates;

It locates responsibility for determining the price and qual-

ity of articles purchased and for the selection of reliable ven-

dors;

It establishes an automatic check over deliveries in so

far as supplies and materials bought by the purchasing agent

are received and checked by the department which consume

them

;

It prompts the establishment of standards for various

classes of supplies consumed by the city government;

It makes facile the enforcement of uniform business regu-

lations with regard to requisitions, orders, invoices and

vouchers."

The purchasing agent should also maintain a record of

dealers, which should be an elaborately systematized card in-

dex showing general liability, established reputation, finan-

cial responsibility, qualities of goods and habits of delivery.

From this record should be made his "black list" which alone

should justify his rejection of bids from unworthy dealers.

Such a record is almost as important as the indispensable rec-

ords of invoices and prices.

The price record should be kept in card index form, with

a separate card for every article; under the title of the article

should follow a full technical trade description, below should
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be columns for the name of the firm from whom prices were

obtained, the date, the source of the price, whether bid, open

market order, contract or unaccepted quotation by corre-

spondence. With such a record, if it is made adequate and

continued long enough, the purchasing agent is enabled to

inform himself fully on the propriety of prices submitted.

(a) Requisition—The beginning of a purchase transaction

is the requisition and for that reason adherence to standardiza-

tion in the best modern practice should be insisted upon here.

A requisition should be upon a standard form, one for gen-

eral requisition and one for special purpose. It is better to

have these two kinds on different colored papers so that at-

tention may be drawn at once to the character of the need.

It is obvious that proper purchasing is defeated insofar as

the requisition is improperly drawn. If it does not give full

information of the requirement of the article needed the pur-

chasing agent does not know what he is trying to buy. He

is subject to the whims of dealers. And such improperly

drawn requisitions should be returned immediately by the

purchasing agent to the originator with a request that the

desired information be given. Requisitions which do not

specify accurately the grades of such goods as enameled ware,

glass, butter, coffee or coal are practically worthless.

The high quality to be bought should not be necessarily

the highest, but that which is best adapted for the purpose

for which the article is needed. It should be remembered

the city does not purchase on appearances as does a dealer.

Ordinarily a dealer in any form of goods, whether he is whole-

saler or retailer, buys on the prospect of selling and as appear-

ances play a large part in that prospect, they are important

to him. This factor will be readily appreciated If the articles

of food or clothing are considered. A city, however, buys ita

supplies on an entirely different basis, that is, for its own

consumption. The fact that canned goods or a particular

brand of tea or coffee has not the fancy appearance of another

should bear no weight in deciding purchase or inspection for

city use. In fact, such a difference may be to the advantage

of the city, as goods are sold largely on appearance in trade,

the better appearing goods on a higher price, whereas the

goods of inferior appearance may have quite as great intrinsic

value and be far more economical to the city because of their

lower price.

For such reasons it is important«that requisitions give full

description of qualities required. In all cases requisitions

should indicate the serial number of standard specifications

for articles which have been standardized. The purpose of

standardization is defeated to the extent that exceptions are

made to It.

(b) Request for Bids—Request for bids sent by purchasing

agent to prospective bidders should show all the information

given on the requisition which is necessary for a bidder to

know to make an intelligent bid. It should also state all the

terms under which the purchase will be made if consummated.

(c) Bulletin Boards—The best method of inviting informal

bids periodically is the bulletin board. Upon the bulletin

board in the purchasing agenfs office are announced daily

supply requirements, showing for each item the date when

the bids will be opened. By this method all dealers interested

are kept informed daily and know sufficiently in advance to

make their bids profitable to themselves and fair to the city.

(d) Assembling Requisitions for Periodic Buying—The

principal function of the purchasing agent is the purchase

of supplies to maintain stock in the general storehouse. How-
ever, emergencies will arise in the best regulated system and

special requirements cannot always be foreseen, consequently

a constant stream of requisitions will be flowing into the pur-

chasing agent's office. It is a waste of time and money for

him to purchase supplies on these requisitions in the same

rotation in which the requisitions are received. By assembling

requisitions for the same supplies and buying periodically,

even if such requirements do not amount to a sufficient quan-

tity to warrant public letting and formal contract, still greater

economies may be achieved by combination of many items into

one purchase.

(ej Relative Merits and Purposes of Open Market Orders,

Contracts and Continuing Agreements—The purchasing agent

should receive daily reports from the general auditor or chief

fiscal officer of the city, showing the condition of all appropria-

tions for supplies. It is a waste of time to carry out all the

preliminary procedure of a purchase only to have an order

at the end returned by the auditor with the statement of in-

sufficiency of funds. In return the purchasing agent should

furnish the general auditor or chief fiscal officer of the city

with a daily record of purchases and a monetary balance due

on given appropriations. These two reports should harmonize.

The three general methods of purchasing supplies are by

open market order, by contract and by continuing agreement.

The extent to which the purchasing agent reduces the number

of petty open market orders indicates his efficiency.

On the whole, it is generally advisable to enter into con-

tracts for items exceeding $500 in one year, and continuing

agreements for items of over $1,000.

There must, of course, be established a standard form of

contract approved by the auditor or the comptroller or chief

fiscal officer of the city and by the corporation counsel. Such

a contract is entered into after public advertisement in addi-

tion to the bulletin board notices. Deposits for good faith

are required of bidders and those of the unsuccessful bidders

should be promptly returned. Upon the awarding of a con-

tract, security is required for the full and faithful per-

formance.

Supplies of the same general kind or classification should

be included in one contract. The habit of putting a long list

of miscellaneous supplies into one contract defeats the pur-

poses of economical buying, because it encourages irrespon-

sible middlemen who have no offices and carry no stock, but

bid indiscriminately upon small and miscellaneous items.

Upon being awarded such a contract, they simply transfer the

order to various dealers and earn their living by commissions.

Such method is a pure waste to the city.

All contracts should be awarded after line bids, that is, a

separate bid for each item, based on the unit and total prices

for each item. In this way the city can take advantage of

the lowest price thruout a list of supplies, no matter how long,

instead of awarding contracts to lump-sum bidders in the old-

fashioned blind method in which unit prices were concealed.

Lump-sum prices offer special facilities for unbalanced bids,

by which, thru private information, a dealer bids low on an

article which he knew would not be ordered except to a small

extent, and bid high on an item which would be more exten-

sively called for.

Seasonal contracts afford economies in certain classes of

goods, such as fresh fruits and vegetables, and butter and eggs.

Also, it is generally considered better policy to buy fresh

fruits and vegetables by marketing and open market orders

daily or weekly, according to the condition of the wholesale

markets.

Continuing agreements have the advantage over contracts

of being binding upon the vendor while they are not binding

on the purchaser ; that is, a dealer agrees to sell a given article

at a given price during a given period to the city when the

city is in the market for that article. Such an agreement is

usually based on a percentage of price in advance of the lowest

wholesale market for the raw materials, or upon a sliding scale

of advances according to size and kind of such a thing as

structural steel upon the quotation of steel at Pittsburgh. Con-

tinuing agreements may be terminated upon due notice from

either party to the agreement.
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A Municipal Commercial Club
By W. D. Hornaday, Houston, Texas.

The Municipal Commercial Club, which
was advocated in an article in Municipal
Engineering several years ago, has been es-

tablished in Amarillo, Texas, under the title

of "The Board of City Development," ap-

pointed by the Mayor and intended to be

free from partisan or political influences or

considerations and from the undue infu-
ences of particular business men or inter-

ests so often dominant in commercial organ-
izations dependent entirely upon private

subscriptions. TJiis article gives a brief ac-

count of the success of the plan during the

past two years.

IT
was on the well-founded theory that all of the people of

a community should be required to bear their pro-rata of

the cost of promoting the city's progress and general wel-

fare, the same as they must do in the maintenance of all the

other branches of the municipal government, that the Board
of City Development was created by the city of Amarillo,

Texas. It is a department of the city government of Amarillo

and it performs the functions that are ordinarily delegated to

commercial bodies that are maintained by private interests.

It is nearly two years since the city commission passed an

ordinance creating this new branch of the municipal govern-

ment. During that period the new plan has been thoroly

tested and it is claimed that it has proved far superior in its

working operations and actual accomplishments to the old

method of privately conducted campaigns for the city's up-

building.

The Board of City Development of Amarillo is supported

by an annual public fund that is raised by means of a small

tax rate that applies to every owner alike. It is not forced

to favor any particular business man or interest, as is the

case with many of the privately maintained commercial or-

ganizations that are dependent entirely for their support upon

the subscriptions of local citizens. It is claimed here that the

Board of City Development is as independent from the busi-

ness interests of the town as any other branch of the munici-

pal government. It endeavors to sen'e every man. woman
and child in Amarillo alike. It is also stated that politics ab-

solutely has no place in the department.

This breezy metropolis of the Panhandle not only has the

unique distinction of having a Board of City Development but

it was the fifth city in the country to adopt the city manager

form of government. Assisting the city manager is a board

of commissioners.

The ordinance provides that there shall be appointed by

the city commission not to exceed fifteen directors of the

Board of City Development. These directors "shall be citi-

zens of Amarillo, of good and reputable standing, such ap-

pointments to be free from partisan or political influences or

considerations." Each director is appointed for a term of

two years and the terms of one-half of the membership ex-

pire every year.

One of the important stipulations of the ordinance is that

any director who misses three regular consecutive meetings

shall be automatically removed from office, unless, at the next

regular meeting of the board after such absence, he shall
submit in person or in writing legal excuses that are accept-
able to the other directors.

Another provision says; "The Board of City Development
of the city of Amarillo shall have general supervision over all

matters pertaining to the work of the usual Chamber of Com-
merce or Commercial Club, such as the legitimate fostering,
exploitation, encouragement and development of the agricul-
tural, stock, industrial, manufacturing, jobbing, distributing,
and wholesale and retail commercial resources, and securing
of desirable immigration, encouraging social and commercial
intercourse, improving transportation facilities, desirable pub-
licity, more and better highways, and in furthering the ad-
vancement of existing agricultural, stock, industrial, manu-
facturing, jobbing, distributing and wholesale and retail in-

terests, or any other matter that has for its purpose the up-
building and growth of Amarillo or benefit of its citizenship. ''

The tax rate for the maintenance of the department is

fixed to not exceed two mills on the one dollar of valuation
of the taxable property in the city. ^\Tiile this tax is so low
as to hardly be felt by any property owner, it brings in an
annual fund that is much larger than that which is ordinarily
raised by private subscription for similar work in towns of
that size. The expense is evenly distributed among practical-

ly all of the people. The secretary of the Board of City De-
velopment is required to file with the city manager monthly
reports of all receipts and expenditures. All warrants or
vouchers for expense and work of the department shall be
issued only on requisition of the city manager and by order
and approval of the Finance Director of the department, and
such warrants and vouchers shall be audited and approved
by the city commission.

Business stbeet i.\ Amarillo, Tex.

C?3

The secretary of the Board of City Development is required

to file with the city manager for the information of taxpayers
monthly reports of work accomplished or in contemplation by
that department. By following this method the people of the

city are able at all times to learn for themselves just what is

being done and in prospect by this branch of the municipal
government. It is provided, however, in the ordinance that

the city commission shall take no hand in the policies or work
of the City Development department.

The Board of City Development must hold two regular

meetings each month. The directors shall serve without pay.

As an evidence of the public spiritedness of the citizens of

Amarillo, no difficulty was experienced in enlisting tlie serv-

ices of men of proved and well recognized ability in their re-

spective lines of business to serve on the board without re-

July. I9W



MUNICIPAL ENGINEERING

muneratioD. The secretary and assistants are elected by the

directors outside of their own number and these employes
are paid salaries commensurate with the important duties

that they perform.

The Board of City Development as now composed consists

of S. P. Fullenberger, president; Porter A. Whaley, secre-

tary; H. A. Nobles, financial director; Hamlin Palmer, traflSc

manager; Walter D. Allen, vice president; L. B. Newby, pub-

licity; J. M. Walsh, transportation; J. Marvin Jones, legisla-

tion; E. W. Hardin, trade extension; W. S. Rule, industrial;

Ford Brandenl)urg, entertainment; A. Eberstadt, immigration;

Charles W. Ebel, insurance.

Thru the harmonious working of the different branches of

the department, an enormous amount of material good has

been accomplished for Amarillo during the last two years.

Shippers and the business element generally of the city have
received much benefit as a result of the well-directed activity

of the bureau of transportation and rates. It is the duty of

this particular unit of the Board of City Development to in-

vestigate the transportation questions, both freight and pas-

senger, affecting Amarillo and its tributary country, not only

as to rates, but also in all matters pertaining to railroads, or

the State Railroad Commission, the Interstate Commerce Com-
mission or any other executive or legislative body, for the pur-

pose of obtaining information, or for securing assistance or

relief, where unfavorable conditions exist.

The trade excursion bureau has succeeded in extending

Amarillo's trade territory, and thru co-operation with local

merchants, wholesalers, retailers and jobbers, the importance

of the city as a trade center has been greatly enhanced.

Trade excursions have been promoted and the people of the

tributary country have been brought into much closer per-

sonal and business relations with local merchants than for-

merly.

Reside.nck sectio.x of Amarilix), Tex.
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The establishment there of a number of important new in-

dutries and commercial enterprises is directly traceable to

the activities of the bureau of industries.

Every citizen of Amarillo takes pride in the wonderful

progress that has been made in civic affairs during the last

two years under the direction of the bureau of civic affairs of

the Board of City Development. This branch of the depart-

ment handles all matters pertaining to parks and playgrounds,

sewerage, sanitation, street lights, water supply and various

other things that have for their purpose the general welfare

of the people. In this work the bureau has had the active

co-operation of the local Federation of Women's Clubs.

The value of the right kind of publicity is well recognized

by the publicity bureau of the department. It is its duty to

disseminate statistics and information concerning the advant-
ages and resources of Amarillo and surrounding country wTOi
the special view of soliciting and securing personal investi-

gation on the part of persons seeking new locations.

That Amarillo is the center of a vast wheat growing and
stock raising territory is well known to the outside world.

The progress that is being made along these lines is said to

be due, in part, to the work of the bureau of agriculture of

the Board of City Development. It has gathered data bearing
on the agricultural, live stock and dairy interests of the Pan-

handle and promoted the harmonious co-operation of the citi-

zens, stockmen and farmers in the development of their com-
mon interests. It has encouraged the organization of farmers
and allied interests for their mutual good.

When visiting homeseekers and prospective investors come
to Amarillo they are taken in charge and entertained under

the auspices of the bureau of reception and entertainment.

This branch of the department also looks after all convention

and public meeting matters, in conjunction with the bureau

of conventions director.

An unusually large number of new settlers have come into

the Panhandle region during the last several months, and this

influx of homeseekers is due largely to the work of the direc-

tor of immigration of the Board of City Development. One
feature of the activities of this bureau has been to eliminate

the reprehensible and dishonest methods of certain classes of

land agents. It has also secured advantageous rates from

railroads for immigrants and has co-operated along lines of

mutual benefit with similar organizations in other towns and
localities for the same general results.

The construction and improvement of the highways lead-

ing into Amarillo have received the attention of the bureau

of highways. It co-operates with similar organizations In

other counties and communities in the establishment and

maintenance of local and overland automobile routes, and

looks after the. proper erection and maintenance of signs and

signals for the convenience and guidance of travelers.

The bureau of legislation is charged with the duty of in-

vestigating and reporting to the Board of City Development

upon all matters of local interest which should be acted upon,

are being acted upon, or are under consideration for legisla-

tive action, whether city, state or national, for such action as

the Board of City Development may designate.

Material reductions of the local fire insurance rates have

been wrought thru the work of the insurance branch of the

department by bringing about an improvement in the standard

of fire protection.

It is the opinion of men who have investigated the practi-

cal workings of the Board of City Development of Amarillo

that the wonderful success that it is meeting with in the ope-

ration of its different branches will ultimately attract wide

attention on the part of the people of cities and towns where

problems and dissatisfactions exist with privately maintained

commercial organizations.

The Amarillo plan has already been placed in operation to

a limited degree in Corpus Chrlsti and one or two other towns

in Texas.

A considerable number of the 18,000 people who make

.\marillo their home are wealthy stockmen who have retired

from their ranches and have built beautiful residences. The

cleanly and well-kept appearance of the city is not confined

to the residence portion but is specially noticeable in the

streets of the business district.



Mysteries of Concrete Road Construction
By W. H. Reed, President of Wasbiagton State AssociatioD of County Commissioneri

While ive will not all agree with the author

that all the reasons for disagreement over the

details of concrete road construction tvhich

he enumerates are mysterious, his paper is

one ivhich supplies much food for thought and

he puts his points in a manner ivhich attracts

attention. He demonstrates that he is an apt

pupil if he has learned all he knows within the

last three gears. The Road Builders' Insti-

tute held at the University of Washington

was fortunate in having so forceful a leader

of its discussion of concrete for roads, how-

ever it may have agreed or disagreed ivith

him.

MYSTERY No. 1; Sub-Grade: When I took office as

county commissioner of Pierce county, in 1913, the

value of a flat sub-base was not generally appreciated.

1 had been taught it in my road construction course in the

Washington State University, by Prof. C. C. May. It happened

in this way that I took the course: Being nominated for

county commissioner, and knowing I was going to be elected

—as all candidates do—I applied to obtain this instruction In

an effort to fit myself, in a measure, for the commissioner's

job. Fact was I didn't know anything about road work, and

1 didn't want the sheriff to nab me after 1 took office for ob-

taining money under false pretenses. In the spring of 1913

I recommended to our county engineer the flat sub-base. I

had had no practical experience, and he and his chief deputy

had, and they opposed it. So, I gave way to their experience.

But next year, 1914, they both agreed with me that the flat

sub-base was the better base up to a width of 20 feet. Now,

the mystery is, that at this late date in pavement construction,

highway engineers of acknowledged ability are differing on

the question of a crown in the sub-grade or flat sub-grade, and

some even advocate a dished sub-grade. The report of the com-

mittee on preparation of sub-grade, made to the second Na-

tional Conference on Concrete Road Building, February, 1916,

made no recommendation, neither did that conference. The

committee reported: "The opinion seems to be gaining ground

that a flat or dished sub-base, with the slab thickened at the

center, is best suited to resist cracking, as well as to withstand

heavy loads." Mr. Jos. W. Hunter, first deputy commissioner,

Pennsylvania State Highway Department, says: "The camber

or slope of the sub-grade should be the same as that of the

finished pavement wherever practical." Mr. W. A. Mclntyre.

chief highway engineer of the Association of American Port-

land Cement Manufacturers, said, as published September.

1915: "Up to widths of 20 feet, the sub-base should be built

flat." April 10, 1916, Engineer Mclntyre wrote nie in answer

ing my suggestion for amendments to the specifications of his

association: "It may not always be economical or advisable

to have the sub-grade flat. If the road is reinforced, and in

many cases where the sub-base is hard, a crowned base may do

no harm. In fact, there are many, many concrete roads and

streets built with a crowned sub-liase giving entire satisfac-

tion." And they continue to disagree—tho more unanimously.

Mystery A'o. ,i : One or Two-Course Conrrvtc : Until very

recent years the leading highway engineers of this nation

have recommended cement concrete pavements in two courses.

and a two course pavement was generally built. So conflict-

ing have been the opinions of road construction authorities,

even including the last few years, that no national meeting, in

this country, on road construction, has been willing to declare

itself on this question, until the Second National Conference

on Concrete Road Building was held in Chicago. Februar>'.

1916. That Conference passed this resolution: "When ma-
terials most readily available are such as to give good con-

struction in one course pavement, this Conference recommends
that the one course be used." The question naturally arises.

Why wasn't it commonly known, by road builders, long ago,

that a one course construction, with good materials conven-

iently located, was the best construction? As late as 1914

the Washington State Highway Board disapproved the speci-

fications for a cement concrete pavement, sent them by Pierce

County, under the Permanent highway law, because those

specifications provided for a one course pavement. Mr. M.

Roy Thompson, our very capable county engineer, and myself,

as chairman of the Board of County Commissioners, went to

Oly-mpia and sufficiently weakened the Highway Board's opin-

ion on this subject that they, doubtingly, approved of our one

course type.

Mystery No. .i : Mineral Aggregate: Little attention has

been given, until recent years, to the grading of the sand and

gravel by graduating it from powder to a 1'^ or 2i4-inch rock,

with density in view, with the object of reducing the voids to

a minimum in cement concrete for pavements. In 1913 the

Warren Brothers Co. obtained ownership of a patent then

issued on the grading of the mineral aggregate, which they

used in the construction of their Warrenite or Bitulithic roads.

So valuable was this idea of grading their mineral aggregate

in effecting a reduction of the voids in their pavement work

to 21 per cent, and less—to even as low, I am told, as 11 per

cent, that they have been and are able to sell the right to

use this mineral grading idea, in laying a bituminous pave-

ment, for a royalty of twenty cents and more per square yard.

They are asking Pierce County today not less than 26 cents.

In the face of this knowledge, for all these years, by all high-

way engineers. It is only in recent years that a comparative

few have been and are availing themselves of it, as they can,

without any royalty, in the construction of cement concrete

pavements. That's mystery No. 3.

Mystery A'o. .( ; Time of Mixing: It has been the common
practice to churn the aggregate in the mixer for 45 seconds.

That a longer time should be given to this churning or mix-

ing, and that there was an economic time limit for mixing.

was not known by more than a few until the last few years.

And the majority don't act on it even now. Yet this was a

knowledge easily obtainable. Taking the same material and

proportions in coarse and fine aggregate and cement. Inex-

pensive tests in mixing for various minutes and fractions of

a minute of time, up to five minutes, would have supplied this

valuable knowledge to all who had any disposition to be thoro

and obtain the best possible results. Mr. William D. t'hler.

chief engineer, Pennsylvania State Highway l>epartment, re-

ports upon a road now under construction:

"Every batch of concrete is mixed for one and one-

half minutes; the reason for this being that a number

of experiments, made during the progress of the work.

Indicated that the greatest strength, commensurate with

economy In cost of mixing, was obtained from a mix of

this timing. The experiments which resulted In this

conclusion were are follows:

•J mln. mix 9 revolutions, 8 day test, l,4001b3. persq. in.

1 mln. mix 17 revolutions. S day test, l.5S71bs. per sq. In.
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MUNICIPAL ENGINEERING

A CONCKETE ROAD IN AN ILLINOIS RIVEK BOTTOM. FLOODS

RUINED ALL PREVIOUS ROADS.

^
1% min. mix 26 revolutions, 8 day test, 1,926 lbs. per sq. in.

2 min. mix 36 revolutions, 8 day test, 1,661 lbs. per sq. in.

3 min. mix 51 revolutions, 8 day test, 1,673 lbs. per sq. in.

These figures demonstrate that a 1%-minute mixing, in a

first class machine, is the maximum profitable time for mixing.

On the Coleman-Dupont cement concrete road now building in

Delaware, as a model concrete road, they require—having
proven its advantages by testing—that each batch of concrete

be mixed for l^i minutes. But why have we delayed to 1915

and '16 before intelligantly investigating and solving this

question? Even yet it is a disputed question.

The "Standard Specifications for One Course Concrete High-

way," issued by the National Association of Cement Users,

says of mixing: "Mixing shall continue after all materials are

in the drum for at least one minute at a minimum speed of

twelve revolutions per minute." I wrote them last March re-

commending some eight changes in their printed specifications,

which included a change to a l^o-minute mix. It is really

an association not of "users" but the "Association of Ameri-

can Portland Cement Manufacturers." Their Chief Highway
Engineer, Mr. W. A. Mclntyre, replied: "Your comment re-

garding the mix is an excellent one. * * We realize fully that

a minute and a half or probably longer, is very desirable."

Nevertheless he adds: "We believe that the increase in

strength obtained by mixing longer than one minute will not

warrant the extra time." Refering back to the Pennsylvania

Highway Engineer's figures we have evidence that the increase

of strength from a half minute mix to a minute mix is 167

lbs. to the square inch for this additional half minute, and that

the increase from a minute mix to a minute and a half mix is

339 lbs. per square inch for this additional half minute. With-
out attempting to criticise Engineer Mclntyre's recommenda-
tion of a one-minute mix (for he must be a more capable man
on this subject of cement concrete road construction than am
I, by reason of his much greater experience) I marvel at the

possibility of a disagreement, in this year 1916, wherein the

Chief Engineer of the Pennsylvania Highway Department,
with Mr. Chas. M. Upham, the chief engineer on the Coleman-
Dupont model cement concrete road, require a IV^-minute mix,

and so prominent an authority as Enginer Mclntyre recom-
mends a one-minute mix. Six months, or less time, devoted to

; M- careful, intelligent, innumerable tests, can solve
(iA- this question so that no builders of cement con-

crete pavements can thereafter be of two opinions

on this question of the maximum economic time
for a mix. Hence, why isn't it solved? Possibly

it is because it is part of the universal effort not
to think. Obviously it would pay the Association

of American Portland Cement Manufacturers to

have this mystery solved.

Mystery No. o; Steel Plates: Among my eight

suggestions for amendment of these "Standard
Specifications" of the Association of Portland Ce-

mentn Manufacturers, I advised that they omit
their recommendation of steel plates for joint

protection, for the reason that it was not "now
approved by the best practice." Their Chief

Highway Engineer, Mr. Mclntyre, replied: "We
must disagree with you in your statement that

according to the best practice steel plates have
been abandoned. Probably more steel plates are

used today than previously." My objection to pro-

tection plates is because of the considerable difiB-

culty, usually experienced, in getting these plates

properly installed. Contractors and their men will

seldom give the time necessary to proper installa-

tion. If they are placed low they are of no bene-

fit. If placed too high they are a bump in the road. More-
over, a quarter inch of a prepared-pulp-tarred-joint filler is

cheaper, and is, I believe, much better, with the adjoining

edges of the concrete thoroly troweled and rounded. In my
investigation of a cement concrete road constructed by the

U. S. Government, at Presidio, near San Francisco, I learned

that the edges next to the joint filler had been sprinkled with

iron oxide. This hardened the edges against the pos.'^ibility

of their breaking off by traffic. The Second National Con-

ference on Concrete Road Building, held February, 1916, in

their resolutions said: "The tendency of present practice is

toward the omission of metal protection plates for joints."

There you are! Suspended, mentally dangling in the air,

even on the question of joint protection plates. We don't

appear to know what we know when we know it. What's the

reason? What's the solution of this mystery?

Mystery No. 6; Curing and Protection: I suggested to the

Association of Portland Cement Manufacturers that their

stated time for curing should be increased from 14 to 30

days. Their specifications read: "Under the most favorable

conditions for hardening in hot weather, the pavement shall

be closed to traffic for at least fourteen (14) days, and in

cold weather for an additional time, to be determined by the

engineer." To my advice that the road should undergo a cur-

ing for at least thirty days before being opened for traffic, their

Chief Engineer wrote me: "We agree with your suggestion

that the roads should be closed 30 days and we endeavor to

secure this wherever we are in touch with any piece of work.

In a great many places, however, there are no cut-off roads

and the pressure brought to bear on the engineer and the

contractor by the general public is so great that the result

is the road is opened prior to the 30-day limit." I know, from

my own experience of the road construction of Pierce County,

that the public is always seeing only their immediate conven-

ience, without any consideration for the life of the pavement

and their future convenience and welfare as taxpayers: When
you get right intimate with the public you find it to be like

a lot of children. I say this with apologies to the children

—

for I am very fond of children. Engineer Mclntyre added:

"In most cases 14 days can be obtained and under good weather

conditions will be satisfactory. However, when the weather

is cool the 30 day period must be insisted upon." For 14 days,

at least, the concrete should be covered with earth to a depth
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MYSTERIES OF CONCRETE ROAD CONSTRUCTION 15

of two inches or more, and this earth kept wet for that period.

Hence, for 14 days in summer, "weather conditions," either

good or bad, are immaterial, as the weather is blanketed

against.

That cement concrete is much stronger at the end of four

weeks than at the end of two, has been repeatedly proven by

tests. Therefore, "good weather conditions," or public clamor,

should not induce the opening of a cement concrete pavement
in 14 days. Of that I am certain. Practice in the curing con-

struction of the Coleman-Dupont Model Concrete Road, is

this: "Immediately after the concrete was finished wooden
frames covered with canvas were placed over the concrete, to

protect it from the sun or wind. These were kept over the

concrete for 24 hours, after which the concrete was covered

with earth for a depth of 2 in. and kept wet for a period of

14 days. After 30 days this covering was removed and the

concrete allowed to harden for two weeks before traffic was
allowed on it." Thus closed a total of 60 days after the con-

crete was laid. This, I believe, is the best practice, though it

is the only instance I know of. Its a very difficult thing to

keep a pavement closed against a short-sighted clamorous

public. But it is far less difficult in the less settled and less

improved West, where nearby temporary roadways can far

more easily be obtained. It's a mystery to me why manufac-

turers of cement can't see that it is better, for them, in the

long run, to lose a contract, occasionally, on the argument

that a cement concrete pavement necessitates closing the road

to traffic longer than with other types, rather than discredit

their type of pavement by shortening its life.

Our experience in Pierce County was a valuable lesson on

the importance of doing all parts of the cement concrete pave-

ment work thoroly well. Let us tell you about it: We laid a

cement concrete pavement, by contract, in 1913, which became
infamously known as the "Ollar Road." We tried, but we
couldn't solder it up, or putty it up, so it would stay stuck,

as a solid should. In a very few months after completion it

became known thruout the coast as the slowest speed track

in the western circuit, though it was amply provided with

parabolic curves. In some six or eight months time its condi-

tion had become so atrocious that drivers of automobiles hesi-

tated—in the absence of traffic regulations—whether to under-

take to go under, over or thru it. And yet—and herein is one

of the allurements of a cement concrete road, which is always

on tap—we charitably hid its shame by humanely spreading

a sheet of asphalt over the residue and, Lo! there was a

metamorphosis to a No. 1 sheet asphalt pavement. That's a

miracle which can't be successfully performed on any other

type of disintegrated pavement.

Mystery No. 1 ; Cracks: Mr. T. H. Johnson, City Engineer
of Sioux City, Iowa, In a paper read before the Second National

Conference on Concrete Road building, last February, stated

that Sioux City had "continuous miles of this pavement loith-

out a single cracked section" * * "some of it 5 years old."

"In other words," he said, "at Sioux City we are laying prac-

tically a crackless pavement." He gives as the cause: density

of the materials, the working out of the moisture, and "reduc-
ing the future absorptive powers of the slab, by this finishing

work." "TVs per cent of the volume of the aggregate," he
states, "is free water—making 7% per cent of voids in the

mass when evaporated." He goes on to say: "After bringing
this free water to the surface we apply a dry mixture of 1 part
cement and 1 part fine aggregate, in sufficient quantity to
absorb all free water." Mr. Jos. W. Hunter, First Deputy Com-
missioner of the Pennsylvania State Highway Department, in

a paper read at the Thirteenth Annual Convention of the
American Road Builders' Association, February, 191G, said:

"Concrete as a pavement laid upon an old telford foundation
( which gives perfect drainage) showed no cracks after being
down for more than eight years." In the April, 191C, issue of
a prominent magazine devoted to road construction, it is said:

"Cracking is the feature most objected to in concrete roads;
and it is coming to be the belief of practically all highway
engineers that given good foundation and drainage, the most
productive cause of cracking is the use of too much water in

the mix." "Coming to be the belief." Therein is the mystery:
Why is it that it has taken all these years for highway en-

gineers to just begin to know this? The conclusion I have
reached from my studies on the building of a cement concrete

pavement is that density is of exceeding importance. Varying
porosity means varying strength and varying cracking.

I don't deny the statement from the Engineer of Sioux
City that there they have consecutive miles of cement con-

crete roads, four years old, without a crack. 1 don't under-
take to question the statement of Pennsylvania's First Deputy
Commissioner, that a cement concrete pavement laid, on an
old telford foundation, eight years old, showed no cracks;

but I do say, that a cement concrete pavement laid, as I have
herein indicated and given authorities and reasons for its

being laid, will develop very few cracks—so few as to be com-
paratively negligible in maintenance cost.

A cement concrete pavement properly constructed has the

following recommendations: It is attractive in appearance;
lowest in first cost; low in maintenance cost—and, I believe,

the very lowest in the long run; smooth, yet non-slippery;

easily cleaned—wind cleaned, as it requires no curbs; and is

the one pavement which improves with age, by growing harder

and stronger. If a cement concrete pavement could be con-

structed so as not to develop any cracks, thus eliminating all

cost of maintenance, it would be in every respect superior to

every other type of pavement, for country roads, excepting that

it lacks resiliency for horse traffic—and this is becoming,

rapidly, a horseless age.

The answer to all my seven listed mysteries, is concentrated

in this: Lack of thoroughness in the American people—plus

short-sightedness of the cement manufacturers in not more
actively discouraging inferior workmanship. Because of said

short-sightedness and the cement manufacturers' frequently

evidenced disposition to boost the price of cement, I sometimes

wish there was an open season tor cement manufacturers.



Decisions of the Higher Courts of Interest to

Municipalities

Re-assessment for Kxcess of Cost Over OrifiUuil Estimate

'Not Legal.—Under the law existing in 1907 (Ballinger's Ann.

Codes & St. § 943) and Koveming tlie procedure for levying

assessments for street improvements In cities of the third

class, there can be no re-asseasment of property benefited in

excess of the original estimate, even tho such estimate fall

below the contract price or actual cost of the improvement.

City of Chehalis (Wash.) v. Robinson et al., l.'')2 Pac. 696.

Water Company Liable for Diversion of Stream Sam^ as

tho Lawfully Condemned.—Where a water company, vested

with the power of eminent domain, appropriates water with-

out exercising such power as the statutes require, it is answer-

able to the landowner in the same, measure of damages being

the difference in market value of the land affected before and

after the injury, as if appropriation had been lawfully made.

Rider v. York Haven (Pa.) Water & Power Co., 95 Atl. 803.

Status of Contract Between City and Water Company under

Public Utility Commission.—A contract between a munici-

pality and water company, prescribing rates to be charged to

private consumers, and providing also for hydrants and street

sprinkling at the public expense, was not supplanted by a later

contract relating to municipal water consumption alone, with-

out reference to private consumption, assuming .that the rule

that a later statute covering the whole subject-matter will be

deemed to repeal previous legislation on the subject, applies

to contracts. Notwithstanding a contract between a munici-

pality and a water company, prescribing rates to be charged

private consumers, the board of public utility commissioners

was acting within its jurisdiction in authorizing a higher rate,

which was not unjust or unreasonably high, since the state,

thru a specially constituted agency, assented to the change

in rate, and the state may waive contract rights due to the

public without impairing the obligation of contracts in viola-

tion of the Constitution. Boro of North Wildwood (N. J.) et

al. V. Board of Public Utility Commissioners et al., 95 Atl. 749.

Liability of Contractor and Surety for Labor Certificates

Issued.—Where a highway contractor's bond given under

Burns' Ann. St. 1914, § 7723, contained only the provision of

that statute that such a contractor 'shall pay for any labor

or material that shall have been furnished to him, any sub-

contractor, agent or superintendent," such bond did not secure

repayment of money loaned to the contractor to pay his labor.

Where a highway contractor's bond given under Burns' Ann.

St. 1914, § 7723, contained the provision of that statute that

the contractor "shall pay for any labor or material furnished

to him, any sub-contractor, agent or superintendent," such

bond did not inure to the benefit of persons who, in view of

the financial embarrassment of the contractor, assumed to

complete the work and furnish the necessary funds to carry

out the highway construction. Where a highway contractor

in embarrassed circumstances issues certificates to his labor.

showing the amount of time each individual had worked and
the amount due him, which were purchased from the laborers

directly by third persona, and an assignment to such persons
in writing taken by them, the certificates remained the debts

of the contractor in the hands of the purchasers as if they

had remained in the hands of the laborers, so that such per-

sons could go against the contractor and his sureties on his

bond securing the i)ayment of his latwr. Smiley et al. v.

State (Ind.) ex rel. Truax et al., 110 N. E. 222.

Kesurfacing Sot Repair.—The work of improving a park
boulevard was not repair work merely because the park com-
missioners proposed to use the base of the old pavement as

the base of the pavement contemplated in the improvement,
bvit was such a first improvement of the street as the park
commissioners were authorized by Acts of June 16, 1871, and
.lune 21, 1895, to make by means of special assessment. South
Park Commissioners v. Wood et al. (111.), 110 N. E. 349.

Water Company Can Furnish Water Outside its Parent
Municipality.—That a water company furnished a portion of

the water appropriated to persons outside the limits of the

territory in which it had a right to furnish water to the pub-

lic did not render the appropriation unlawful, especially where
only a small amount of water was so furnished, and the fur-

nishing of same was a mere incident to the main purpose of

the company: the company being answerable only to the com-

monwealth for an improper use of the water appropriated.

Mier et al. v. Citizens Water Co. (Pa.), 95 Atl. 704.

Assessment of Cost of Water Service Connections is Valid.

—Burns' Ann. St. 1914, Sec. 8655, declares that the common
council shall have power to regulate private connections with

water mains and to compel owners to make such connections

before the permanent improvement of a street, and, on default,

authorize the proper city officials to do so at the owner's ex-

pense. A municipality ordered the making of connections

with water mains before the permanent improvement of a

street, the ordinance providing that in case of default the

connections would be made by the city. Held that, as the

legislature had decided that such expense should become a lien

on the property and as the city was acting under the police

power, a property owner could not defeat the assessment on

the ground that it was made in a summary way. City of

Angola (Ind.) et al. v. Croxton, 112 N. E., 385.

Elevation of Flow Line Sufficient Description of Land to be

taken for Reservoir.—Where the board of water commissioners

of a city filed a taking of "the right to flow to an elevation not

exceeding twenty (20) feet above mean low water in the

Merrimac river such of the lands" described "as will be flowed

as a result of the maintenance of a dam," duly described, from

which the owner, previous to flooding, could not tell how much

of his land was taken without the aid of a surveyor, such

taking was sufficient. Lunt v. City of Newburyport (Mass.),

112 N. E., 481.
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Causes of Truck Tire Breakdown

The accompanying cuts were selected by A. H. Leavitt, of

the B. F. Goodrich Co., Akron, O., to show the results of vari-

ous abuses to solid truck tires.

Overloading—The first picture shows a photograph of an

actual tire, which was overloaded in service. The dangerous

effect of overloading cannot be overestimated. Tires are con-

structed to carry certain loads, which, if exceeded, will result

in premature failure of the tire units. Rubber compressed be-

yond its safe limit of elasticity, will break down just as any

other material will do. Rubber compressed to such a limit,

is also much more susceptible to damage from road obstacles.

Continued overloading is not required to ruin a tire, as one

excessive load or a blow developing equivalent force from high

speed may do it, and a permanent rupture to the structure is

likely to follow. Avoidance of overload and proper care of

tires are of first importance in the economy of operation.

Speeding—This shows a tire injured through overspeeding

and you will note the results are similar to the injuries re-

sulting from overloading. The effect of heat generated with-

in the tire, due to rapid displacement and road friction, is

too well known to require further comment When striking

obstacles at high speed, the possibility of rupture is much in-

creased.

Speeding—This shows a tire injured thru overspeeding

Skidding or locking the brakes and sliding the wheels results

in serious and most uncalled for damage. This has a ruinous

effect on the mechanism of the truck, as well as causing great

damage to the tread of the tire.

These tires were practically new, from which the tread

was completely torn away for a short distance, as a result of

this skidding. It is a matter of fact that a truck will not

stop as quickly by sudden application of the brakes as if the

brakes were applied slowly and firmly. Another thing is the

possibility of improperly adjusted brakes, which will some-

times permit one wheel to lock while the other runs freely.

This same condition is also found on apparatus which turns

corners at a high speed, which naturally increases the side

strain and wear on the tires.

Bad Roads—One of the elements most destructive to solid

tires is bad roads. You have already seen the results of over-

loading, excessive speeding, etc., but regardless of any pre-

caution which you might take in respect to these, if a heavily

loaded piece of apparatus is habitually used over bad roads,

the tires receive abuse, such as will materially affect their

life. In the past few years alone the city of Baltimore has

spent 17,000,000 in street improvements which have resulted

in greatly increased tire and car life.

This photograph shows a tire from a truck used for hauling

building supplies and which was continually run over crushed

stone, loose bricks, etc. In order to get maximum service,

tires must be run under reasonable road conditions.

Wheels Out of Alinement—This tire looks as if it had been

worn down perfectly smooth in service, but as a matter of

fact, it only gave a few hundred miles of service. The cause

of this quick wearing of the tire was due to one of the wheels

of the apparatus being out of alinement. The effect on the

struck, when a wheel is out of alinement, is that of continual

Overloading. OVEBSPECDIN WiLEEL OUT OF

Ar.ICXME.NT.
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Cau Tracks

friction, as tlie wheel partly rolls and partly slides. Wheels

should be inspected often and when this condition is found,

immediate steps should he taken to remedy it

ycplccttd Cuts—This photograph shows tires injured by

cuts which have been neglected. Cuts on solid tires are more

or less a common occurrence. This is. of course, governed

largely by the road conditions. The ultimate effect of a cut

depends upon the size and location, as cuts near and at the

edge are most injurious, and if neglected may seriously affect

the life of the time, as the tendency is always toward the cut

enlarging, especially in circumferential direction. Some

trucks are backed up a great deal and the cut consequently

follows both ways from the injury.

The weakening of one unit of a dual tire in this manner

naturally throws an overload on its mate at the point of in-

jury, which may cause it to fail, as in this case.

To prevent the continuation of a cut on the edge, it should

be trimmed.

Car Tracking—You have undoubtedly all seen not only the

motortruck driver, but also the horse-truck driver proceed-

ing down the street with all wheels of the truck or wagon in

the car tracks. It is unquestionably much more comfortable

to ride in the car tracks on some streets than it would be on

the streets themselves. However, this picture shows you the

results of running solid tires in car tracks. The entire load is

thrown onto one-half of the tire tread, with the result that

it is rapidly worn or broken away on one side, eventually

leaving the width of the tire reduced by one-half to carry the

original full load. It is obvious that a tire will prematurely

fall under these conditions.

Non-Skid Devices—This illustration shows the injuries re-

sulting from the use of anti-skid devices, which were improp-

erly applied. Unfortunately we know of no anti-skid device

that does not, to some extent, injure solid tires. Some devices

are more Injurious than others. The loose chain has been

found the least so because it works itself around the wheel

and provides an equal distribution of the wear and strain.

Stationary devices are most injurious, because the wear and

strain are constantly confined to the points of bearing.

Chains of various design which pass circumferentially

around the wheel and between dual tires place a strain on the

tire base and are generally ineffective because dependent upon
the compression of the tire tread to allow the device to secure

traction.

The traction wheels are liable to spin more or less in slip-

pery places, which produces a sharp blow on the tires where

these devices are in contact. The force of such blows in-

creases as the distance between the cross pieces of the devices

incrtases, because of the momentum the wheel gains between
these points. Less injury will result If such devicts are only

used temporarily. It is also advisable to use a device having
numerous cross pieies.

Great injury results to tires from careless and continued

use of anti-skid ilevices on pavements or hard roads where
there is little or no need for them.

Fire Department Notes

.loiiN \V. Cask M. S. Piiii.ii- H. \V. Paukkk

Chief H. W. Parker joined the fire department of Stam-

ford, Conn., at the age of twenty-six, as a call man, when the

department was changed from a volunteer organization to one
with part paid and part call force. After two years' service,

he was made call assistant chief in 1.S87, and on the death of

Chief Bowman, he was made call chief in 19i»:;. being |)romoted

to chief of the department when he was put on full pay in

190."). .Many improvements have been made under his admin-
istration, including new fire station and equipment in 19(10,

two new stations in 1909, a new three-story central fire station

recently completed, a modern alarm system in 1906 and the

motorizing of the department, which now includes a Pope-

Hartford chief's car, a Locomobile chemical and hose combi-

nation, five years old. and three American-La France ma-

chines purchased at intervals of two years, being one gasoline

pumper with hose, one gasoline pumper with hose and chem-

ical and one new motor aerial truck. The department has

thirty-five full-time men and covers an area of T'-> square

miles, of which 3 miles are within the fire limits.

M. S. Philip, chief of the fire department of Chicago

Heights, 111., has been nineteen years in the service, sixteen

years as volunteer, serving in all grades, including assistant

chief and three years as the first paid chief of the department.

The force has grown to include thirteen paid men and twenty-

two volunteers, and an increase of two captains and six men
.is recommended. An Ahrens-Fox booster pump combination

hose auto truck, a new combination motor hose truck and the

chief's auto are in use in addition to horse apparatus, con-

sisting of two steamers, hose wagons, hook and ladder truck

and two exercise wagons. The department is well drilled and

is performing very efficient service, as shown by the annual

report of numerous runs and the small fire loss.

John W. Case, chief of the central fire department of Jef-

ferson City, Mo., Is a young man who quickly demonstrated

his capabilities, for he became a fireman August 1, 1911. and

was promoted to chief on April 15, 1912, being reappointed

last year. The department has a motor hose wagon and fully

paid men who keep the fire loss below $10,000 a year, altho the

number of calls was over GO, 87 ^j per cent of the fires being

extinguished by chemical.

J 1(1 II



Road Paving Around Ashokan Reservoir

In a recent paper presented before the Municipal Engi-

neers of the City of New York, Messrs. F. B. Marsh. .1. D. Gross

and Chas. E. Price have described in an interesting way the

preliminary studies, construction and inspection of pavements

built about the Ashokan Reservoir, now nearing completion

under the administration of the Board of M'ater Supply of

New York City.

Mr. Marsh says: "After careful consideration of all sug-

gested types, conferences and correspondence with highway

officials of many states and cities, and personal inspection of

different pavements as laid elsewhere, it was decided that vit-

rified brick on a concrete foundation * * * would be the

most suitable for Ashokan conditions."

The conclusions favorable to the use of vitrified brick for

the Ashokan Reservoir paving were reached by the board's

engineers after a careful preliminary study of various types

of paving. They divided these types into two groups. First,

those of low first cost, requiring from the beginning constant,

intelligent, detailed maintenance, and occasionally more ex-

tensive repairs and replacements. Second, those of relatively

high first cost but of a quality to require little or no repairs

for a very long time. The method by which they analyzed the

relative merits of these two groups is shown in the accompany-

ing table. Upon the results shown by their study, the board's

engineers recommended the use of vitrified brick.

Approximately four miles, located mainly on the dam and

dikes of the reservoir and on some of the bridges, are now
being paved with this material.

.V.SHOKAX PAVKMEXTS COMPARATIVK COST OF UITU.MINOIS

COXCRETE AXD BRICK.

(Costs are per square yard of pai^ment. and do not include

grading, drainage, fences, curbs, walks, etc.)

Bituminous

Concrete Brick

Contract 151 Contract 152

( 1 ) Assumed period between re-

surfacing, years 10 2/3 25 25 50

(2i First cost, wearing surface

alone $1.01 $1.01 $1.67 $1.G7

( u I First cost, macadam or con-

crete foundation 0.43 0.43 0.64 0.64

i4) Total first cost (2)-r(3).... 1.44 1.44 2.31 2.31

(51 Interest (4I4 per cent) and

sinking fund (3 per cent I 50-

year bonds, for (4), or 5.14

per cent total per annum 0.074 0.074 0.119 0.119

( C ) Annual cost of up-keep.

maintenance and ordinary

repairs 0.06 0.06 0.01 0.01

KoKlIRIXi; I'AVKK r_\Y-

IXG COXCRETE BASE AXU
CfKB. ASUOKAX RESER-

VOIR PAVEMENTS.
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(7) Cost of resurfacing entire

pavement, assumed by direct

taxation instead of bond Is-

sue. See (1) 1.08

(S) Average annual cost of up-

keep and resurfacing, for

first 50 years. (G) +
Number of renewals X (7).. 0.104 0,082 0.044 0.010

I !) ) Total average annual cost,

first 50 years (5) + (8) 0.178 0.156 0.1C3 0.129

The brick pavements are generally 18 feet wide, including

a 2-foot flush concrete edge on the one side and a 2-foot con-

crete gutter on the other. They are not crowned in the center,

but slope 3 inches in 16 feet transversely toward the land side

of the dike with an additional 2-lnch drop in the 2-foot con-

crete gutter.

Neither pavement nor gutter has any longitudinal slope, but

no trouble is anticipated from this, since the exposed situation

on top of the dikes should tend to dry the pavements quickly.

The drain inlets for surface water are all on the land side of

the dike, 400 to 500 feet apart.

As constructed, the width available for vehicular traffic on

the brick pavements is 22 feet with an additional four-foot

walk between substantial blue-stone guard walls on the edges

of the dikes.

The pavements are constructed upon a 5-inch concrete foun-

dation and a l^/^-inch sand cushion.

Portland cement grout is used for the filler as specified by

the National Paving Brick Manufacturers' Association.

To prevent excessive temperature stresses in the pavement,

it is specified that no grouting of the Joints shall be done when

the air temperature is likely to be below 40 degrees F.

Construction Methods on the Paseo, Kansas City

Military critics have said that the failure of the Germans

to reach Paris in their first great drive into France was due

not so much to the recognized bravery of the opposing army
as to the superb boulevard system around the city, which en-

abled the French quickly to concentrate their forces at any
threatened point. Kansas City, Missouri, in a similar way is

preparing for an invasion, not of enemies, but of friends. H.

H. Hanenkratt, a well known Kansas City contractor, has just

made a ten-foot cut thru an old Confederate fortification

in the south iiart of the city and is tearing up the earth gen-

erally thru battle fields in that vicinity.

The Paseo is the great main artery of the city. There are

some 400,000 cubic yards involved in this one contract, which
is the largest job of the kind in the history of the place. When
completed under this contract, the Paseo will be nine miles

long. Five miles at the north end already have been built;

the Hanenkratt contract will take it to the south city limits.

The Paseo Ivas been laid out with a double roadway scheme
and will vary in width from 200 feet to 500 feet. Each road-

way will be 40 feet wide, the variation being in the width of

the intervening parks. This work is on a most elaborate

scale. In each block the park will have different treatment,

as suggested by the surface of the land, or the art of the de-

signer. In one there will be a .sunken garden, in another a

concrete pergola, or perhaps a fountain, in some other a ra-

vine will cut thru and its beauties will be preserved for the

enjoyment of the people; in others there will be effective ar-

rangements of the shrubbery, water effects, etc.

Feren Brothers, of Kansas City, are sub-contractors, and

have a two-machine outfit at work. One is operated by an
Emerson-Brantingham gasoline tractor and the other by a 25-

h.p. Reeves.

At the south end the Paseo will cross above Seventy-sev-

enth street by means of an ornamental double concrete via-

duct. Each viaduct will be 70 feet wide and have a 60-foot

span. The two viaducts will be 35 feet apart and steps from

Seventy-seventh street will lead up between. The construc-

tion of these viaducts has been sublet to Dan JIunro, of Chi-

cago. W. A. Keene, of Kansas City, is superintendent.

The McMillan Contracting Company have a 325.000-yard

contract on which they are busy, building the east end of

Meyer boulevard, which connects with the Paseo at Sixty-

sixth and Brooklyn and leads up to Swope Park, As it ap-

proaches the park entrance this boulevard will be 500 feet

,
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Blii.1)IN(, thk Paseo. Consteuctiox trains of four-

yard Western cars at work on this big street con-

tract IX Kansas City.

STKA-M .SHOVEL. BOl l.KV. jN&iKiciioN, KA.Nf^AS City.

Bt]I.lllN(. Till.

KB.S at work.

wide. The work involves some 30-foot fills. J. P. Chenier is

superintending the job, operating thirty 4-yard Western dump
cars, with Vulcan dinkies. The loading is done with a 70C

Bucyrus shovel and some splendid yardage records are re-

ported.

The McMillan Company has sublet the team work to Amos
& Deen, who have a camp on the ground.

W. C. Mullens ha.s a 9.'!,000-yard contract at the west end

ot Meyer boulevard; J. O. West, 18,500 yards on Rockhill

road; Ed Meegan 70,000 yards on Ward Parkway, which con-

nects with Meyer boulevard at its west end. Mr. West also

has just completed 30,000 yards and Mike Haase, 21,000 yards

on Benton boulevard; Archie Turner has just completed a

46,000-yard contract on Brookside boulevard.

While the contractors expect to complete the work o£ grad-

ing the Paseo by August or September of this year, it will

take three years to complete the paving, Mr. Fred Gabelman,

engineer for the Park Board, explained. This is on account of

the numerous heavy fills. It will not do to pave them until

tliey have had time to settle thoroly.

A bituminous macadam pavement will be laid, as in all

boulevard work in Kansas City, made of native limestone with

asphalt filler. The asphalt is poured from a kettle, a process

which has proven very satisfactory, altho there is a tendency

to get too much asphalt at the point where the pouring be-

gins. Three gallons are put on to the square yard. This

pavement is laid on a 9-inch base of hand-sledged rock, as

large as 9-inch stones being used, covered with three inches

of small stones, all heavily rolled, of course. Shortly after

the paving is down it is oiled with a light residuum oil. which

forms a binder and dust catcher. A light coat of oil is sprayed

on frequently to lay the dust. This process has been found

to be very effective. One such pavement, Mr. Gableman said,

has been down five years without costing one cent for main-

tenance, except the cost of oiling to lay the dust. The first

cost of such paving, averaging about $1.25 per square yard, is

paid by the abutting property, also the curbing and sidewalks.

The grading cost is paid by a special tax on the district bene-

fiated, which is one-half block on each side in platted prop-

erty and 150 feet in unplatted property. After the improvement

has been completed, the assessor sets a value on each lot in

the benefited district and the cost of the improvement is then

apportioned. The plans for the Paseo are so elaborate and

construction work so heavy, it was found desirable to set

aside a special benefit district, varying in width from a quar-

ter of a mile to one mile.

For maintenance the city makes an annual levy of two and

one-half mills on the land value. There also is a special levy

for maintenance of ten cents per front foot on boulevards and

parkways. For maintenance the city is divided into districts

and the money raised in one district must be spent in that

particular district.

Two large paving contracts recently were let in Kansas

City: Swope parkway, from Fifty-ninth to Sixty-seventh

street, to the Halpin-Dwyer Construction Co., and Belmont

avenue, from Gladstone to St. John, to James O'Conner &

Son. The board is getting ready to let two large grading con-

tracts, one of 130,000 yards, including a reinforced concrete

bridge on the east end of Linwood boulevard, and the other.

150,000 yards on Van Brunt boulevard. It will take several

months to get the preliminary court proceedings out of the

way, which probably will delay the letting until next fall.

An amendment to the city charter, secured in 1895, gives

I lie city the right to condemn property for street and boule-

vard purposes, and the wonderful development which is mak-

ing Kansas City one of the most beautiful cities in America,

may be said to date from that year.

The Use of Integral Curb in East Milwaukee, Wis.

Use of integral curb in connection with concrete street pav-

ing saved $3,800 for the taxpayers of East Milwaukee. Wis., in

1915 and will save nearly as much in the 191G work, according

10 the village engineer. These are substantial items per cap-

ita for the total population of East Milwaukee is only 1,450.

Concrete pavement built last year totals 89,000 square yards,

an amount which in proportion to the population, probably ex-

coeds that laid in any other municipality.

Prior to 1913 the only street improvements in East Mil-

waukee were those constructed under private contract by real

estate men The laws of Wisconsin did not permit villages

July, 1916
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to improve streets Ijy grading, paving and constructing curbs

and gutters without a petition of the owners of a majority of

the frontage, nor to do all necessary underground work except

with the consent of all the abutting owners. The adjoining

owners either absolutely refused to petition for improvements
or could not agree upon the type of pavement to be used. It

w-as found practically impossible to get the consent of all the

abutting owners to the installation of all necessary under-

ground work, which meant that even it streets were paved,

the process of tearing them up for the installation of under-

ground work would immediately follow the construction of the

pavements. East Milwaukee was not satis-

fied with these conditions. Its representa-

tives, headed by the village attorney, G. H.

Gabel. generously gave their time in at-

tempts to have the legislature revise the

laws to permit villages to pave streets and

do all underground work without the peti-

tion or consent of adjoining owners. Success

was finally attained and villages thruout the

state are indebted to East Milwaukee for the

progress made.
' As soon as the laws permitted, East Mil-

waukee started in earnest to make perman-

ent improvements, including underground

work, grading and sidewalk construction.

The recent passage of these laws accounts

lor the large yardage of paving constructed

last year and to be constructed this year.

The first concrete jjavement constructed

by the village was laid on Richland avenue

in 1913. An illustration of this, photo-

graphed this year, accompanies. The excel-

lence of this work resulted in the selection

of concrete for the paving of Frederick

street in 1914. In 1915 the village laid 8n,000

square yards of concrete. This constituted

all the paving work for the year, except 300

yards of another type which was laid to

finish an uncompleted block.

One of the contractors, the Dean Con-

struction Co., Milwaukee, used a curb form

practically the same as that show-n herewith.

The principal difference is that East Mil-

waukees' curb is only 5 instead of 6 inches

high. This form proved so successful that

the engineer specified its use by all other

contractors doing work in East Milwaukee.

As soon as the pavement is struck off, the

form is set in place and any tendency for it

to rise when concrete is placed behind it is

overcome by placing at 12-foot Intervals

along the form, worthless cement sacks half-

fllled with sand.

Most of the East Milwaukee work is two-

course construction with a base-course of

a 1:21... '.4 mixture and a top course of a

l:l'j;2i/2 granite mixture. That portion of

the integral curb extending above the pave-

ment is made of the same mixture as the top-

course of the pavement. All pavements over

20 feet wide are reinforced.

The following clause from the specifi-

cations shows that the village engineer ap-

preciates the folly of using bank-run mix-

tures: "Mixed Aggregate Crusher run stone,

bank run gravel or artificially (commercialy)

prepared mixtures of fine and coarse aggre-

gate shall not be used." In general, the

specifications for the concrete pavement as

well as for integral curbs follow those recommended by the

American Concrete Institute in its standard "Specifications for

Concrete Roads. Streets and Alleys."

The village constructed concrete sidewalks on practically

all the streets where jiaving was done and will continue this

practice in 1916.

Contracts have been awarded for this year's work as fol-

lows :

To Froemming & Retzlaff, Milwaukee, for 2,081 square yards

July, 1916
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on Cramer street and 3,427 square yards on Kensington boule-

vard; to Dean Construction Co., Milwaukee, for 10,765 square

yards on Farwell avenue; to Milwaukee General Construction

Co., Milwaukee, for C..S9.'> square yards on Stowell place; to

.1. H. Donahue, Milwaukee, for 4,693 square yards on Menlo

boulevard; to J. Donahue. Milwaukee, for 7,232 square yards

on Marion street, and 1,020 square yards on Jarvis street.

Practically all the work constructed by the village has been

in charge of F. W. I'llius, Jr., a graduate in civil engineering

of the University of Wisconsin. Mr. Ullius spent several years

as inspector of dredging for the United States Government at

Oconto, Wis., as detailer for the Milwaukee Bridge Co.. Mil-

waukee, and as instrument-man for the Chicago, Milwaukee &

St. Paul Railway. He has been village engineer of East Mil-

waukee since 1913.

Economies of By-Product Coke
In years gone by the surplus gas available from by-product

coke ovens was guaranteed by oven builders to be .5,000 cubic

feet per ton of coal coked, with 500 B.t.u. Modem plants

yield 6,250 to 6,600 cubic feet surplus gas. This, of course, is

only possible where air is absolutely excluded, as leaks would

prevent any such results.

The oven size has gone from a capacity of 4.5 tons of coal

to 13.5 tons, which seems to be about the standard. While it

varies with different coals, an oven is generally about IT to

22 inches wade, with a taper to facilitate pushing the coke.

The height of the oven is about 10 feet and the length from

35 to 40 feet.

The cost of ovens has increased from about ?7,500 to nearly

$20,000 per oven. This is easily explained by the increased

weight of the materials entering into the construction, and

the fact that the maintenance and conversion cost has been

cut to well below 60c per ton of coal coked. Taking as an

example coal around 28.5 per cent, volatile matter, with the

ordinary yield a typical balance sheet for a 100 oven plant of

13.5 tons per oven capacity on an 18-hour coking time would

be as follows, according to T. C. Clarke before the Society of

Chemical Industry:

Daily Expenditure.

1.766 tons of coal, at $3 per ton $5,298.00

Conversion cost, including depreciation, contingencies

and all charges, except interest and administra-

tion; 60c per ton 1,059.60

Interest on investment of $2,000,000 at S^r $100,000=

22c per ton of coke. 1,236 X 22 271.92

$6,629.52

[{eceipts.

Tar, 7 gal. per ton of coal, at 1 V2C per gal $ 309.05

Sulphate, 1% at $60 a ton 1,059.60

Gas, 6,000 cu. ft. at 10c 1,059.60

Benzol. 2 '4 gal. at 14c, or 20e less 6c conversion 556.29

Toluol. 0.3 of a gal. at 15c. per gallon 79.47

$3,064.01

This makes the cost of coke $6,629.52—$3.064.01=$3.565.51

for 1,236 net tons, a yield of 70 per cent., or $2.88 per ton.

So you have a ton of coke for less than the ton of coal cost

you. and have 10,500,000 cubic feet of surplus gas of 550 B.t.u.

at 10c per 1,000 cubic feet and a uniform coke both physically

and chemically, with depreciation and interest taken care of.

At present war prices owners of by-product coke ovens

selling their benzol at 50c per gallon and their toluol at $4.50

per gallon, find their coke costs them nothing.

Benzol ns <i Motor Fuel.

With the exception of the Semet-Solvay Company, the ben-

zol industry is in its infancy. Plants are being built in prac-

tically every coke-oven installation since the war began, but

the result after the war remains to be seen. Logically the

first and greatest market for benzol will be as motor fuel.

Assuming the capacity of the old-type ovens at 5 tons of

coal per day of 24 hours, and the larger ovens at 15 tons and
getting a yield of 21,2 gallons of 50 per cent, benzol per ton,

we find the benzol production should be 84.900.000 gallons, or

2.694,000 barrels per year. Fear has been expressed that the

sudden dumping on our markets after the war of 85,000,000

gallons of motor fuel would break the price badly and make a

number of lean years for the coke-oven-benzol producer.

If 200,000 of the 300.000 Ford cans produced annually re-

main in this country, and have an average mileage of 5,000

per car and consume a gallon of gasoline for every 15 miles,

their annual consumption will be 66,666,000 gallons. Since

the benzol output, if all sold for motor spirits, only amounts
to 84.990,000 gallons, and one make of car uses 66.666.000 gal-

lons, with the increase in automobile production that the sta-

tistics show, it seems we are fortunate to have a new fuel

coming on the market.

The production of tar in gallons in 1905 was 36.379,000; in

1910. 69.780,000 gallons, and when the various plants now built

and building are in operation these hgures will advance to

237.947.000 gallons of tar.

Sulphate of ammonia production in 1905 in the United

States was 65,000 tons of 2,000 pounds; in 1910, 115,000 tons.

When the present ovens now built and building are operating,

the production will be about 340.000 tons. The price of these

has been 2.5 cents per gallon for the tar. and for the sulphate

of ammonia, around $60 a ton for the past ten years.

There are in operation or building 63 by-product coke-oven

plants with 8.900 ovens, practically all of them fitted for ben-

zol recovery.

The Factograf Camera
The Factograf Camera is the direct result of the necessity

for reliable meter readings. It not only reads the gas, the

electric and the water meter with photographic fidelity, but

it brings its indisputable record to the office files. In case of

a disputed reading, the records are at hand. There is no need

to go back and re-read the meter. It records, reliably, the

reading of the "peak" on demand meters before they are reset

for the next month. It eliminates argument—and does it

economically. The meter reader can not only work more ac-

curately with the Factograf than by the old method, but can

work more rapidly. And when his record is turned in at the

o.Uce there can be no doubt as to its being absolutely correct.

The reading is made by placing the front of the camera

against the meter dial and pressing downward on the ex-

posure lever. This action automatically turns on the light.

opens and closes the shutter and turns off the light. The
shutter, with each exposure has been wound into place, when,

again automatically, it flies back to the 'set" position. This

prevents the possibility of a double exposure; that is, the

superimposing of one exposure upon another. Likewise there

can be no blanks, for the film can not be wound off until the

exposure has been made. Winding reel and shutter are mu-

tually inter-locking, thus eliminating the possibility of error

from forgetting to turn the key or from turning the key before

the exposure has been made.

The exposure is recorded upon a special sensitive emulsion

on paper support, recording on a plane li/4x2^X, inches. This

special film is supplied in the familiar cartridge form and is,

therefore, daylight loading. When the last exposure has been

made on a spool of film, the shutter remains locked until a

new spool has been inserted.

Cards may be provided with the reader's name, route num-

ber and date, which may be placed against the front of camera

and photographed to identify the record.

.Ill I II. nni;



Sanitary Collection of Refuse and Street Sweepings

When the incinerator plan of disposing of the city's wastes

is in use, the collection of these wastes should be made in a

manner to suit the method of disposal.

Garbage and ashes can be collected together with advan-

tage to both as regards the sanitary conditions of the col-

lection. The ashes absorb the moisture of the garbage and

delay, or for the time prevent, its decomposition and thus

largely prevent the dissemination of odors common when

garbage is collected separately. At the same time the moisture

of the garbage allays the dust of the ashes so that there is

little or none of the nuisance from the flying of dust which is

an accompaniment of the separate removal of ashes.

The incinerator may be able to consume the ashes ajid

garbage together, but in this country it seems to be neces-

sary to collect all the combustible refuse in order to obtain

fuel enough to consume the garbage in a sanitary manner. It

may or may not be objectionable to mix the general combus-

tible refuse with the ashes and garbage according to the

method of collection adopted. Even if the combustible refuse

OCHSNEB SYSTEM OF REMOVAL OF BEFUSE AND STREET
SVTEEPINGS. Note strictly sanitaby conditions and fa-

cilities FOR LOADIXG cans BY SMALL TRUCK ON INCLINED
RAILWAY.

is taken to the incinerator to be burned with the ashes and

garbage it may be handled separately at the house and tied in

bundles according to the fashion in some German cities.

At most, the separation of the refuse by the householder

need be in no more than three divisions; the ashes and gar-

bage in one can with a tightly fitting cover, the combustible

refuse in the bundles mentioned and the incombustible refuse

in another can or box.

The Ochsner system from Switzerland prefers to use remov-

able cans for the smaller refuse, such as the garbage and ash

mixture, street sweepings, and the like, and to remove them on

wagons, horse or motor-drawn, like the one shown in one of

the accompanying photographs, leaving clean cans in their

places. This system is sanitary in all its details because

neither dust nor odors escape at place of loading, or on the

way to the incinerator, or even when unloading into the hop-

pers at the plant.

In contrast with this sanitary can system is the method of

removing street sweepings shown in the photograph of an au-

tomobile truck used in the street cleaning service of Boston.

The bed is high and three men are required to empty a can,

two to lift it and one to place its contents in the bed. besides

the chauffeur. The bed is open and, so far as its upper exten-

sion is conierned. is not dust tight, so that both in filling and

American system of di mping cans ok street sweep-
ings INTO OPEN body ON MOTOR TRUCK WITH CONSEQUENT
DISPERSION OF ODOBS AND DUST WHEN EMPTYING AND IN
TRANSIT.

in passing thru the streets there must be more or less drop-

ping of material and flying of dust as well as some odor. The

appearance of the street surfaces under the vehicles in the two

pictures shows the difference between removing tight cans

and emptying cans with consequent certainty of dropping more

or less of their contents on the street in the operation.

We are indebted to Mrs. Flora Spiegelberg, a public-spirited

eitizen of New York, for the picture of the Swiss wagon and

cans. She is spending considerable time and energy in trying

to secure the adoption in New York of the desirable zone sys-

tem of collection with an incinerator in each zone, located con-

veniently and of the sanitary and inconspicuous nature so

common in foreign cities, and of which we have so few exam-

ples in this country.

Jul)). I!>!l
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August 29-31, at Johnstown, Pa. League of Cities of Third

Class in Pennsylvania. F. H. Gates, secretary, Wilkes-

Barre, Pa.

September 4-S, at Lexington, Ky. Southern Appalachian

Good Roads Association. Joseph Hyde Pratt, secretary. Chapel

Hill, N. C.

September 13-15, at Tacoma, Wash. Washington State As-

sociation of County Commissioners. J. C. Hansen, secretary.

Port Angeles, Wash.

September 18-20, at Philadelphia. Pa. Illuminating Engi-

neering Society. C. A. Littlefield, general secretary.

October 2-G, at Grand Rapids, Mich. Playground and Rec-

reation Association of America. H. S. Braucher. secretary, 1

Madison avenue. New York.

October 9-13, at Robert Treat Hotel, Newark, X. J. Amer-

ican Society of Municipal Improvements. Charles Carroll

Brown, secretary, 702 Wulsin Building, Indianapolis, Ind.

October 17-20, at Chicago, lU. American Gas Institute.

Geo. G. Ramsdell, secretary, 29 West Twenty-ninth street. New

York.

December 6, at New York. Society of Gas Lighting. Geo.

G Ramsdell, secretary, 29 West Thirty-ninth street. New York.

December G-8, at Washington, D. C. National Rivers and

Harbors Congress. S. A. Thompson, secretary, 824 Colorado

Building, Washington, D. C.

December 5-8, at New York. American Society of Mechan-

ical Engineers. Calvin W. Rice, 29 West Thirty-ninth street.

New York.

December 2C-31, at New York. American Association for

the Advancement of Science. L. O. Howard, Smithsonian In-

stitution, Washington, D. C.

January- 20. 1917, at Kansas City, Mo. Western Paving

Brick Manufacturers- Association. G. W. Thurston, secretary.

41C Dwight Building, Kansas City. Mo.

January 23-25. at New York. American Wood Preservers-

Association. P. J. Angier. secretary, B. & O. Mt Royal Sta.,

Baltimore, Md.

February 5-9. 1917. at Mechanics' Hall. Boston, Mass. Amer-

ican Road Builders' Association. E. L. Powers, secretary. 150

Nassau street. New York.

tectural, civil, electrical and mechanical engineering and

smaller numbers in six other courses.

A committee of the Association of Urban Universities, the

chairman of which is P. R. Kolbe, of the Municipal University

of Akron, O., is sending to all instructors having supervision

of field work of collegiate grade in any department of instruc-

tion, a series of questions regarding all the details of the or-

ganization and work done as a basis of a report and recom-

mendation as to standards and methods of conducting work

of this sort.

Bulletins of the N. Y. State College of Forestry, Syracuse,

N. Y.. outline A Street Tree System for New York City, Boro

of Manhattan, and ouUine the work of the state forest camp

in the Adirondacks. held every year in August.

Civil Ser%'ice Examinations

The U. S. Civil Service Commission will hold examinations

at the usual places as follows:

July 5: Chemists in Ordnance Department. Navy Yard,

Washington, D. C, at $3.84 a day.

July 5, 6: Assistant inspector of weights and measures.

Bureau of Standards, Department of Commerce, at $1,000 to

$1,600 a year.

July 18: Natural gas engineer in Bureau of Mines, Depart-

ment of the Interior, at $1,800 to $2,500 a year.

July IS: Assistant petroleum engineer in Bureau of Mines,

Department of Interior, at $1,800 to $2,500 a year.

July 18: Ordnance draftsman in department of prdnance.

Navv Y'ard, Washington, D. C, at $4 to $5.04 a day.

July 25: Instrument maker at Naval Observatory. Wash-

ington, D. C, at $3.84 at entrance.

Technical Schools

The College of Engineering of the University of Illinois

graduated 222 students in June, from 36 to 44 each in archi-

Personal Notes

A prize of $100 offered by the Barber Asphall Paving Com-

pany to students of highway engineering at Columbia Uni-

versity for an exhaustive study on the "Comparison and Se-

lection of Roads and Pavements," has been awarded Mortimer

I,. Neinken, of Brooklyn.

O. A. Gierlich is the new city engineer of El Monte, Cal.

Louis Moyer is the new county superintendent of highways

of Monroe county, at Seneca Falls, N. Y.

C. W. Cooper is city engineer of Anniston, Ala.

C. R. Crissey has been appointed city engineer of Johns-

town, Pa.

Charles Pratt has accepted the position of city engineer

of Erie, Kans.

G. N. Wood has been appointed to the vacancy in the city

englneership at Chanute. Kans.

E. R. Wells is the new city engineer at San Angeles, Tex.
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W. W. White has been appoiiilcd superintendent of the

municipal light plant of Bolivar, Tenn.

George Brown is the new head of the Aberdeen. Wash.,

water department.

Karl C. Kastberg is the new cit.v engineer at Des Moines,

Iowa.

Robert McCorniicli is city engineer and water superin-

tendent at Boone, Iowa.

Some charges by a former city employe, later an alderman,

of Calgary, Alberta, against Geo. W. Craig, the competent and

popular city engineer, have been investigated by the local

members of the Canadian Society of Civil Engineers, by au-

thority of the city council, and were found to bo without foun-

dation. Mr. Crai.g is an associate member of the American

Society of Civil Engineers, having been in the city engineer's

office in Omaha, Neb., in various capacities, including city en-

.eineer, for many years before accepting his Calgary position.

C. D. Martin is city engineer of Merced, Cal.

Robert L. Reading has been appointed city engineer of

Redding, Cal.

Paul E. Kressly is now the city engineer of Beaumont, Cal.,

appointed for a second term.

F. J. Mueller occupies the double office of city engineer and

superintendent of streets of Corona, Cal.

Sydney Jones has been appointed to fill the vacancy in the

city engineer's office of Hayward. Cal.

W. C. Wattles succeeds Geo. X. Adams as city engineer of

Hayward, Cal.

G. E. Hill has been promoted to city engineer of South

Pasadena, Cal.

S. H. Finley is city engineer of the new town of Seal

Beach, Cal.

M. T. Cantell has been appointed city engineer of St. Vital,

Manitoba,

Richard Lamb, consulting and constructing engineer, has

moved his office to 90 West street. New York.

H. L. Cory has been appointed city engineer of Balver, Mont.

C. C. Fletcher is commissioner of water works and sew-

erage at Aberdeen, S. D.

committee apifointed in .March recommended this course. The
town will expend alrout $10,000 in improving the steam plant.

Free Articles on City Planning
Mr. Frank Koester, consulting engineer and city planning

expert, 50 Church street. New York City, and author of "Mod-

ern City Planning and Maintenance." has prepared thirty

short articles, newspaper style, covering the various phases

of the city planning problems. Mr. Koester is prepared to

furnish proofs of these articles free of charge to commercial

and civic organizations "for the sole purpose that they be

published in their local newspapers and other publications

under the conditions that full credit is given to the author of

same."

Municipal Lighting Matters in Massachusetts

The first instance of the gas commissioners being applied

to for authority, under which a municipal lighting plant may
build in another town, is in the case of the Middleboro (Mass.)

lighting department, which asked approval of its plan to ex-

tend electric lines into the town of Lakeville. The law gives

a town the right to make such extensions, merely leaving to

the commission the expediency in individual cases. As both

the voters and the lighting board were very desirous of mak-

ing the extension, and since a considerable return is indicated

on the necessary outlay, the board readily grants authority

in the present case.

The voters of Concord, Mass.. at a special town meeting.

May 15, decided to retain the local electric generating plant

rather than buy energy from an outside source. A special

Co-Operative Collection of Municipal Data

The State Bureau of .Municipal Information of the .New

York State Conference of .Mayors and Other City Officials has

made a report of its first year of work under a secretary with

the work in his direct charge. The bureau has arranged for

co-operation with similar bureaus and state offices in other

states, secures copies of specially valuable city and state re-

ports for distribution to the mayors of the cities of the state,

has collected full information about prices of apparatus, prod-

ucts and service needed l)y cities, keeps watch of the news-

papers and volunteers its services to any municipal officer who

is thus found to need data, issues a semi-monthly nmltigraphed

bulletin which is largely an index of its work. Reijorts have

been compiled and printed of special value on garbage and

refuse collection and disposal, street cleaning methods and

cost, water rates in the state, cost and methods of street light-

ing in the state. It has made many smaller reports for special

purposes on paving, police, salaries of officials, pensions, traffic

regulations, water sterilization, and others too numerous to

list here.

The state law now authorizes the cities to make the ap-

propriations necessary to support the Bureau, the estimated

cost requiring about $.500 a year from first class cities, $300

from second class and $150 from third class, of which there are

3, 7 and 4S respectively. All of the first and second class cities

and over three-fourths of the third class cities have made their

appropriations.

Publications Received

Sixty-Third Annual report of the Board of Water Commis-

sioners of Detroit, Mich., for year ending .Tune 30. 1915. Theo-

dore A. Leisen, general superintendent.

Industrial Leadership," by H. L. Gantt, is a book of 128

pages containing addresses delivered in the Pa,ge Lecture ser-

ies of 1915 before the senior class of the Sheffield Scientific

School. Yale University, setting forth the principles on which

the author believes an industrial democracy can be developed

and outlining the extent to which the state can safely go in

industrial and vocational training. It is published by the Yale

I'niversity Press, New Haven, Conn., at $1.

Report of W'ater and Light Department of Duluth, Minn.,

for 1915. D. A. Reed, manager.

Report of the Board of Public Service Commissioners of

Los Angeles. Cal., for year ending June 30, 1915. William

Mulholland, chief engineer.

Report of Bureau of Water, Department of Parks and Pub-

lic Property, Reading, Pa., for year ending April G, 1914. Emil

L. Nuebling, chief engineer.

Surface Oiling of Earth Roads, is the title of Bulletin No.

11, which has just been issued by the Illinois State Highway
Department. This publication, which was prepared by B. H.

Piepmeier. maintenance engineer of the Illinois State High-

ing the increased demand for information on this subject. The

ing the increased demand for information of this subject. The

purpose is not to cover in detail all that might be said in re-

gard to ailing earth roads, but rather to give a general outline

of the subject together with suggestions as to the best methods

for oiling and maintaining earth roads. The purpose of oiling,

the selection and preparation of the roads for oiling and direc-

tions tor applying the oil are given and the questions of ship-

ping and handling the oil are discussed in some detail. The

bulletin gives as many cost data as are available at the pres-

ent time. A short section deals with application of oil on

gravel and macadam roads.

lulu, nue
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Removing Calking with Blowpipe

We reproduce a view showinK operator removing lead calk-

ing of 40-inch main by means of an Oxweld welding blowpipe.

With hammer and chisel it usually takes a man a day and a

half to remove the lead, with danger of injuring the pipes.

The lead was melted out with the blowpipe in an hour and a

half. A small tip is used that gets right inside the crevice an 1

the flame is confined to the lead only, without affecting the

pipes in any way.

Heretofore it has been quite a serious and difficult problem

to remove the lead calking in the joints of water mains when
for any reason it was necessary to take out a section for re-

pair or to insert an elbow, tee or other fitting in the line.

This same type of welding blowpipe was also very effective-

ly used in repairing the Loomis street bridge, Chicago. The
method of repair adopted was to trim out the damaged holes

in the tire-plates until they were fairly regular, and to add on

to the track teeth until they would fit the lengthened holes.

The entire eight teeth were built up in eight days at the

rate of one tooth a day, at the end of which time the briige

was put back into commission.

One of the remarkable features of this piece of welding was
the fact that it was done under abnormal wtather con.iltions

inthe open air, at zero weather.

The best evidence of the satisfactory character of the

welding factoory work is the fact that the bridge is operating

to-day, three years after the work was finisherl. on the teeth as

built up at that time.

This welding blowpipe, as described, is made by the Oxwel 1

Acetylene Company, Chicago.

RE.MOVIN(i I.K.\[) (.VI.KINll O.N 40-I.NCH W.\rKK PII'E WITH

OXWhXU WKI.DI.NG BU)WPII't.

The Mullen Gravel Heater and Dryer
For many years the problem of heating and drying gravel,

grit and crushed stone, in relatively small quantities, on the

job, has remained unsolved to most contractors and industrial

managers. Sometimes the work has been done by sticking a
pipe thru a pile of material on the ground and lighting a fire

in it; sometimes a flat iron plate has been raised up from the

ground on stones and a fire built under that. In either case

much labor, fuel, time and patience have been consumed, with
surprisingly poor results. The material to be heated and dried

was not brought into a proper relation with the fire, and the

fire e.xpended most of its energy in an attempt to heat the sur-

rounding atmosphere.

Several small equipments are on the market, but these are

either of the drum type, requiring power to operate, or small

pan arran.gements that embody no efficient principle of heating

and have no capacity worth mentioning.

Some years ago a New York City paving contractor en-

gaged on a large granite block paving job, that required hot

tar and hot, dry gravel for the joint filling, was having diffi-

culty in following up the pavers with his joint filling. This
man suffered so much inconvenience because of his lack of

proper equipment for the purpose of heating and drying the

gravel that he was forced to give the subject serious thought

and study, the result of which is what to-day is used in New
York City and known as the Mullen gravel heater.

This machine, of which an illustration accompanies this

article, is remarkably strong and simple. The furnace con-

sists of a multiple perforated sheet of heavy metal bent over

roof-like to form the two heating sides. In cross-section it re-

sembles an inverted letter V. At the ends of this multiple

sheet are two solid end plates, in one of which is a fire door,

and to which also fasten the multiple perforated flights, that

are arranged down the sides of the furnace to form the heating

chambers, and the hop^jer that is arranged above the point of

the furnace.

The perforated flights are about 3 inches removed from the

furnace sides at their bottoms and about h inches removed at

their tojjs, causing the gravel that passes under them to do so

in a layer averaging about 4 inches in thickness. The hopper

discharges on both sides of the furnace under the topmost per-

forated flight on either side, having two 5-inch openings sep-

arated by the point at the top of the furnace.

A smokestack is arranged at the top of the furnace for

starting the fire, and grates, wheels, ash pans, hot gravel j)ans,

etc., are arranged at the bottom in quite the usual way.

But one man is required to operate the machine. He tends

the fire, shovels cold, wet gravel into the hopper, and shovels

hot, dry gravel away at the bottom into wheelbarrows, to be

taken to the men at work, and he does not work overtime. As
he removes the hot, dry gravel banked at the base of the ma-

chine, the gravel from the hopper gravitates freely down over

the multiple perforated furnace side and under the multiple

|)erforated flights until it is again banked at the base.
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iuiliistrial eciuipment, have securer! from the inventor and pat-

entee. Mr. Charles A. Mullen, of New York City, a license to

manufacture and sell these heaters, and will henceforth handle

them alouK with their general line.

It is surprising what a small amount of fuel is required to

heat and dry a large amount of gravel in this machine: but

when one sees the actual construction of the machine and ob-

serves that practically all the heat from the fire passes out

thru the multiple perforations in the furnace sides, thru the

voids of the gravel or stone, and then escapes either thru the

spaces between the tlights or thru their multiple perforations,

this efficiency of fuel is readily understood.

The machine shown in the illustration has a capacity of

about four tons of gravel per hour, or forty tons per ten-

hour day.

The temperature of the hot. dry gravel can be re.gulated by

the length of time that it remains in the multiple perforated

heating compartments on the sides of the furnace. It is not

difficult to get a large yield of material perfectly dry and

heated to about 200 degrees Fahrenheit.

There is also a Mullen combination tar pot and gravel

heater, in which the gravel-heating and drying section is built

on the same principle. This is used more for repair work

along street railway tracks and for patching the tops of bitu-

minous roads.

It is claimed for these machines that they are time, fuel,

labor and money savers, and a great convenience besides, it

is estimated that they pay for themselves in about three

months' use.

The purposes to which these heaters have been put to date

are for heatin.g and drying gravel, slag, grit and crushed stone

for paving joint filling, roofing, top dressing of bituminous

roads, and winter concrete. When concrete must be mixed in

cold weather, this heater will bring the stone to a sufficient

temperature to heat the sand, cement, and water that must be

mixed therewith, and maintain the batch in place sufficiently

warm to keep it from freezing before setting. This was done

in finishing up a bridge abutment.

The Mullen gravel heaters have been used by the con-

tractors and street railway companies of New York City since

1910. The Third Avenue Railway system has purchased seven

to date and the Brooklyn Rapid Transit system has five. Many
have been shipped out to contractors who saw them in opera-

tion while visiting New York, but to date they have not been

systematically marketed.

Littleford Brothers, of Cincinnati, Ohio, who are extensive

manufacturers of melting kettles and other contractors' and

Excavation Methods on Large Sewer Contracts

The plans for the construction of the new I'nion Station

in Chicago have naturally made necessary a large amount of

incidental work. The readjustment of the present sewer sys-

tem has constituted a considerable part of this work. In brief,

the sewers from the district west of the Chicago river flow

into the river thru small sewers running down each street.

Because of various conflicts, ten existing outlets are being

replaced by three new intercepting and outlet sewers. The
contracts for the construction of all three of these sewers were

awarded to the W. J. Newman Company, of Chicago.

The largest of the three contracts is now under way. This

cdiitract has resulted in a rather complicated piece of work.

Tile sewer itself, which will have a capacity of .'JOO cubic feet

per second. Is to carry the flow from the proposed Monroe
street relief sewer to be built by the city. This begins at the

corner of Monroe and Clinton streets and runs one block east

on Monroe to Canal, two blocks north on Canal to Washington
and east on Washington, by means of a tunnel, to the river.

Hetween Monroe and Adams on Clinton there is a small brick

sewer included in this contract.

The sewer is of reinforced concrete construction. The
lilock along Washington street will be of double compartment
section in order to increase the velocity due to the flat grade.

On Monroe and Canal streets, however, it is all arched section

12 feet wide and 9 feet high, inside dimensions. The total

length is about 1,200 feet, calling for an excavation of about

20,(K)0 cubic yards, not including the incidental work made
necessary, which will be described later, which adds 10,000

more to this total.

Before the construction of the sewer itself was started, it

was necessary to do considerable preliminary work, as the

grade of the street, especially that opposite the present Union

Station, had to be considerably raised. This called for the

construction of a retaining wall between Washington and Mon-

roe streets on the east side of Canal. The large number of

public utilities, such as pneumatic tubes, gas pipes, water

ViKW SIIOWIM, sIK.NII. I\ l\(A\\ll'
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MACHINERY AND SUPPLIES 29

mains and the like, required, in addition to this, the construc-

tion of a public utilities gallery along the west curb line of

the street. This gallery was of concrete box construction. The
contract for this was partially under the Union Station Com-

pany and partially under the city. The block between Madison

and Washington was dug in part by a revolving shovel, but

the obstructions, such as telegraph and trolley poles and the

like, made it necessary to do the greater part of this work by

hand. The block between Madison and Monroe was also done

mostly by hand. In order to keep the roadway open for traffic,

a temporary roadway of planks supported from below was

built. It was necessary for this roadway not only to carry the

traffic of Canal street, but the dump wagons which served the

shovel used to dig the sewer. The total excavation for the

public utilities gallery amounted to 1,083 cubic yards.

The excavation for the trench in which the retaining wall

was placed was also a bothersome problem. This called for

the excavation of C,2S0 cubic yards. The wall is to be 19 feet

high. Between Madison and Washington streets the trench

This view gives ax excelle.m idea of tue me^thod of
mixing and traxspobtixg the coxcrete fkom a cextbal
piANT. The mixed matebial is coxveyed fboxi the 175-

FOOT TOWEB of LaKEWOOD DESIGX. THRf 400 FEET OF .STEEL

SPOUTIXG. TO A WOODEX HOPPER HEBE SHOWN. FEOM WHICH
IT IS TAKEX IX COXCBETE BUGGIES TO THE SEWER. INTO
WHICH IT IS nVMPED THRl' THE SPOITING SIIOWX IX THE
FOREGROUND.

was first dug about 11 feet deep and 14 feet wide, by a revolv

ing shovel. The piles which form the foundation for the re

taining walls were then driven to grade by means of followers

The remaining excavation was done by hand and the materia

thrown off to the side in the portion of the trench already ex

cavated. Between Madison and Monroe streets the excavation

was also done by hand. The material was loaded into a bucket

which was handled by a Bucyrus revolving shovel acting as

a crane with its dipper and dipper handle removed. Consid-

erable care had to be taken on this iiortion of the work, inas-

much as the tubes and pipes mentioned before had not been

moved into the new public utilities gallery which was then

under construction.

The digging of the sewer itself is being done by the open

cut method with the IS-B Bucyrus revolving shovel above men-

tioned. This machine is equipped with a %-yard dipper and

a dipper handle 30 feet in length. Some trouble was expe-

rienced along Monroe street, owing to the amount of water

encountered, which made necessary the use of a Xovo gasoline

pumping outfit in order to keep the trench sufficiently dry for

operation. The excavated trench was sheeted with 2 by 12-

Julu. J!l/6

Note the he.mily coxstkucted platforms oe floats
ox WHICH the shovel IS OPERATED. THESE PLATFOBMS, AS
JIAY BE SEEX, ARE SHAPED TO THE BOTTOil COXTOCB OF THE
TKEXCH. See also the next PHOTOGRAPH.

inch timbers with heavy wooden trench braces. The excava-

tion of the Canal street section is practically completed. Our
photographs give a very good idea of this portion of the work.

During the winter, considerable heavy frost was encountered,

which increased the difficulty of the digging. The depth of

cut varied ccnsideraoly between Madison and Monroe streets,

running as deep as 20 feet with a bottom width of 18 feet. As
the excavation approached Washington street, however, the

depth ran up to about 17 feet 10 inches. In the block between

Madison and Washington streets, as before stated, the shovel

had already proceeded, taking out a portion of the material.

The Bucyrus removed the remainder to grade. The material

was at all limes heavy to dig. consisting of a tough clay. Part

of this was used for back-filling and part was hauled in wagons

to various parts of the city. The problem was further compli-

cated by the fact that it was necessary at all times to keep the

street onen as far as possible, fspecially that section between

Moving up. The shovel liftino one of the plat-

forms INTO place;. Note how few men are necessary in

ORDER to accomplish THIS.
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Madison and Monroe streets, as stated before. This, of course,

cut down the speed of advance.

As shown in our views, closely following the shovel forms

were placed for the construction of the concrete sewer. The

shovel thruout the work instead of digging the trench from

a platform which straddled it, as is generally the custom, was

operated in the bottom of the ditch. In order to be able to

load the wasons easily, the machine was operated on a heavily

constructed series of floats, the construction of which can be

understood better by referring to the last two of our photo-

graphs. The bottom part of these floats was shaped to the

contour of the bottom of the ditch. In order to move, these

sections were chained, the chain being thrown over the teeth

of the dipper and were lifted and placed in position by the

shovel, as may be seen in the last of the accompanying pho-

tographs.

Portable Air Compressors

For many kinds of construction work, wliere the installa-

tion of permanent equipment, with its accompanying pipe

lines and auxiliary appurtenances, would be both inconveni-

ent and expensive, the employment of portable compressors

has resulted in savings of considerable magnitude.

Thruout the work of laying gas and water mains, com-

pressed air will be found useful for operating heavy chipping

hammers of the pneumatic pick type. After the upper layer

of asphalt or bitumen has been removed, it is often necessary

to drill thru underlying concrete or rock for removal by blast-

ing or wedging. For lowering pipe into ditches a small air

hoist saves time and labor. After the laying of cast iron pipe,

calking hammers are put to work calking the joints with lead

wool, this type of joint having been demonstrated as quite

durable and satisfactory. In the laying of large riveted steel

water pipe, drills and riveters, rivet forges and holders-on can

be used for reaming holes and riveting the steel pipe and calk-

ing hammers for calking seams and rivets.

When the work has advanced to the stake where the

trench is ready for back filling, a rammer will be found ex-

peditious and efficient for tamping down the dirt and putting

on the finishing touches. This eliminates annoying settle-

ments of pavement. On completion of the work, the whole

pipe line can be tested by means of compressed air supplied

by the portable outfit.

On road work the portable air compressor furnishes a com-

plete power plant for rock drilling, which can be moved along

as the work progresses.

The added speed of construction with such equipment

should effect savings which would go far toward paying for

the compressor and drills.

Road cuts thru a rock hill, and the excavation of rock for

crushing, require heavy drills, capable of putting in compara-
tively large, deep holes. This is the field of the tripod rock

drill in road work.

For ditch work, breaking up boulders, drilling ledges and
trimming rock cuts, drills have now almost entirely taken the

place of other tools, one of their chief advantages being small

air consumption, making the use of a small and comparatively

light portable compressor possible.

The cost of drilling ledges and boulders in trench work in

cities near Boston, using both air drills operated by portable

compressors, steam drills, and hand methods, showing the

following results:

Hand drilling cost per cu. yd. excavated (standard rate

for this district) $4.00

Steam drilling cost per cu. yd 96

Compressed air drilling cost per cu. yd 80

The compressed air outfit can be operated by labor un-

familiar with it, while the ease and efficiency of operation of

the compressed air drill make it ideal for this class of work.

The illustration shows a view of the Imperial portable air

compressor, as manufactured by the IngersoU-Rand Company.
This compressor is of the standard Imperial XII duplex type.

The engine is a four-cylinder lon.a; stroke tractor type, capa-

ble of a considerable overload. It is connected to the com-

pressor thru the Imperial short belt drive and a leather-faced

coned clutch. The frame is of steel of very substantial con-

struction and mounted on steel wheels. A gasoline tank of

25 gallons capacity and a large air receiver, fitted with safety

valve, pressure gage, drain cocks and outlet valves, and a sub

stantial cover with curtains are included as part of the com-

plete outfit. The entire equipment is complete and the neces-

sary gasoline and oil put it in shape for immediate use. It is

light and easily moved from place to place and it runs so

smoothly that no blocking is necessary.

Imperial Port.^blk Compbessor.

Kuhlman Sewer Cleaning Machine

The accompanyins illustration shows a view of the Kuhl-

man sewer cleaning machine, as operated by the city of

Gary, Ind.

This machine, which was invented by Mr. John F. Kuhl-

man. commissioner on Board of Public Works, Hammond, Ind..

consists of a series of patented expansion buckets for the clean-

ing of sewers 8 inches in diameter and upwards. "The bucket,"

states Mr. Kuhlman, "is not necessarily drawn from one man-

hole to the other, but is only drawn into the sewer far enough

to be filled with the deposit and when full it is drawn back out

of the same manhole in which it is inserted, for the bucket is

so constructed that when the reverse pull is made, the jaws

close up tight and hold anything that may have entered the

bucket in its forward movement. Therefore, time is saved

when the deposit is near the manhole by reversing the pull the

shortest distance to the manhole. Then again, the manhole

trolley jack is so arranged that the buckets will slide up out

of the sewer without the cable cutting into the sewfer or brick

work. When the bucket strikes the arm, it releases a hook

and guides the bucket to the center of the manhole and up to

the surface."

The trolley jack attached at the bottom of the manhole is a

special contrivance and has an arm pivoted at the upper end

with a cable wheel attached at the lower end, holding the cable

down and away from tiling or brick work while the cable is

pulled. As soon as the bucket reaches this arm, it sw;ings out

to the center, allowing the bucket to come out of the sewer and

up thru the center of the manhole without obstruction. This

Jul)/, v.iii;
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arm is then automatically locked in an upright position, to

be released when the bucket is returned to the sewer and again

catch the cable in its lower position. This jack is held firmly

in position by being forced against the sides of the manhole

with expansion screws. In manholes that are of equal size,

this device can be easily and quickly removed by a pull on the

< hain on the shoe side.

This system, which is manufactured by the Champicn

Potato Machinery Co., Hammond, Ind., consists of the follow-

ing: Two steel trucks with hoist windlass and swinging load-

ing boom; two patented trolley jacks tor guiding the cable and

buckets in manhole; two %-inch wire cables 300 feet long:

one each, C-inch, 8-inch, 12-inch, 15-inch and 17-inch patented

expansion buckets, and one 10-foot hand hook.

Portable Washer for Aggregate

We are illustrating a No. 4 Stocker concrete material

washing plant of approximately 24 tons capacity per hour.

This type of plant is run with a 13-h.p. engine. The feature

of this plant is that all the material is perfectly clean and

carries enough water to keep the 14-inch screen from clog-

ging. This would otherwise be impossible, as some gravel

contains about 15 per cent, clay and about 50 per cent, tor-

pedo sand.

First the gravel is hauled with wheel scrapers and dumped
into a hopper under a dump bridge, from which it feeds upon

a conveyor and is carried to a 3-incli grading screen over the

washer. From the washer it is discharged into an upright

elevator, which carries the gravel to a rotary screen which

divides it into >4-incli, yg-inch and I V2-inch perfectly screened

material, which is deposited into four concrete bins.

The makers of this plant, the Stocker Concrete Material

Washer Co., Highland, III., are also marketing a simple and

portable washer especially intended for cleaning and grading

material on small jobs where the washing must be done near

the work. This washer consists of a steel drum about 30

inches in diameter and 8 feet long, having cast-iron heads,

which rest on rollers. The drum is revolved by a sprocket

chain that passes around one of the drum lieads and over a

pinion geared to a shaft which may be belted to a 2-h.p. en-

gine or motor. The drum runs at about 6 r.p.m. To the shell

of the drum are riveted horizontal angles to which steel plates,

or shelves, are attached. Within it also is a series of in-

clined chutes of spiral form. These are adjustable and can

be shifted to any desired angle, according to whether the

material contains much or little foreign matter and must be

passed thru slowly or rapidly.

The drum is partly filled wth water, which enters at one

end. The gravel is delivered to a feed hopper (at the oppo-

site end from the water feed) and falls to the bottom of the

drum. The horizontal ribs in the drum carry the gravel up

STOCKKIi CO.VCRETK .\I-\rKl!l AI. W.iSIIINC Pr..\NT.

until it drops into the first chute, by which it is delivered a

little farther for\vard^and dropped into the water, to be again

carried up and dropped into the next chute. As the gravel

moves forward, it meets cleaner water, and by the time it

reaches the end of the drum the washing is completed. The

washed product may be delivered to a screen attached to the

drum, or to a conveyor or storage hopper.

White Tractors and Squad Wagons

The tire department of Chicago recently placed an award

for three more four-wheel White tractors, as well as three

White motor squad wagons.

The White tractor requires no changes in the frame of the

ladder truck cr turn table. The front wheels and tongue are

kept in the quarters where the tractor is used and if the

tractor meets with an accident, or has any trouble, by using

two jacks and lifting the king bolt, the horse-drawn wheels

and horses can be put back on. This is very beneficial where

a village or town only has one truck and cannot afford to put

it out of service for any kind of repairs.

lOach of the three White squad wagons carry the following

((luipment: An outfit for cutting steel plates or iron bars

with flame; one pulmotor; two helmets for use In places

where gas or ammonia leaks are found; one 20-ton jack; one

life net; one 20-foot extension ladder; eight axes; eight pike

iioles; two large hand pumps; hammers, mauls, saws, etc.

These machines will be equipped with Lee puncture-prool

tires, single front and dual rear.
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Cutting Pipe in the Trench

We are illustrating a No. 7 Strickler ratchet pipe cutter at

work in the trench. The cut on this pipe, which measures 20

inches in diameter, was made in 35 minutes time. This ma-
chine, type No. 7, as illustrated, cuts any pipe 16 to 24 inches

in diameter inclusive, and weighs approximately 250 pounds.

"This style cutter," states the contractor, "cuts 24-inch pipe

as fast as is possible to cut 12-inch pipe by other methods.

"The machine adjusts itself to the different sizes of pipe

quickly and accurately and is possible of operation in tight

places. It is automatic in operation. The machine opens wide
on a strong hinge, permitting it to be placed around the pipe

while in the trench, and is instantly put in place and fastened

together by lightening the swing bolt.

"The guides which hold the machine in place on the pipe

are equipped with hardened tool steel rollers which permit

the body of machine to rotate about the pipe with remarkable

ease. The yoke which holds the handle is equipped with dogs

which engage the teeth on the body of the machine, and the

body is rotated around the pipe by merely pumping' the lian-

dle. The operator can do this from any position he desires.

The body rotating about the pipe causes the cutting tool to

cut out its own path around the pipe, and the feeder sends

the cutting tool in automatically; and this is done with so

little labor that one man can quickly cut 8-inch pipe and three

men cut 16 and 20-inch cast, wrought, or steel pipe.

"The following types are operated to cut the following

diameters of pipe: Xo. 1 cuts % to 2 inches; No. 2 cuts 1%
to 4 inches; No. 3 cuts 2'/4 to 6 inches; No. 4 cuts 4 to 8

Inches; No. 5 cuts 8 to 12 inches; No. 6 cuts 12 to 16 incBes;

No. 7 cuts 16 to 24 inches; No. 8 cuts 24 to 30 inches, inclusive.

This type of ratchet cutter, which is made by W. W.
Strickler & Bros., Columbus, O., is used by water works and
gas companies, railroads and mines, as well as by municipal-

ities and public works contractors.

Speeding-Up Roller Transportation
The Kelly-Springfield Road Roller Company, Springfield,

Ohio, make use of a 'i\-2-toii Kelly truck in conveying rollers

to the railroad yards for shipment, as this method results in

a great saving of time as compared with driving the roller

under its own power.

This method of road roller transportation has been adopted
by a number of paving and road contractors specializing in

county and state highway construction. Motor trucks, winches
and inclined skids render the problem of loading and un-

loading a comparatively easy matter.

Method of stkam
station as adopted
RoLLEB Company.

-iPOBT.\TI0N TO SHIPPIXO
HIE Kelly-Spri.\gfield Road

The Mathews Gravity Carrier

We are illustrating two sections of the Mathews gravity

paving brick carrier, as operated by Roehl Bros., paving con-

tractors, Cleveland, O.

Mr. Charles Roehl, of this concern, in explaining advantages

of this method, states:

"When we use the 16-foot conveyors we use two men to set

the bricks on the carrier and two men as setters, thus using

four men to each carrier. While we have these men setting

we have two men paving and we manage to lay 45,000 brick

per day of 8 hours. By working the old way, it would take

two extra men to do the same amount of work, using wheel-

barrows.

"Further, we wish to state that another big advantage in

operation of the conveyors over wheeling brick is that when
wheeling the brick you gouge your pavement and bed full of

holes and this costs money to level up. Thus, we find that the

big advantages in using the conveyors are convenience, sim-

plicity and style and the saving mentioned."

We are also showing elevation and plan views of two 16-

foot sections, as shown in the photographic illustration. The
elevation view shows the two sections in place on both sides

of a street being paved. These sections are made entirely of

steel, the rollers being formed of cold-drawn seamless steel

tubing with improved, patented ball-bearings. Caster supports

are provided which permit the sections to be rolled along on

the new-laid pavement in the rear of the droppers. The sup-

port at the upper, or loading end, is set in a distance of 4 feet,

which permits the conveyor to extend out over the curb, bring-

ing it within convenient reach of the brick piles. On the

lower, or discharge end, a detachable receiving apron is pro-

vided which prevents the brick falling off and keeps the line

of brick in check in case the conveyor is full. Sixteen-foot

sections are generally used on all streets from 24 to 32 feet

July. I'Jin
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Two IC-l'OOT SECTIONS, MATHKWS ( KAVITV CAKlilKK,

OPERATED BY ROEHI. BROS., CLEVELAND, O.

wide. They are made in any desired lengths. These conveyor

sections, which are made by the Mathews Gravity Carrier Co.,

Ellwood City, Pa., are built on a grade of 4 per cent—a fall

of V4 inch to the foot. On this grade the brick travel by their

own weight gently, without injury or danger of falling off.

All sections are made S inches wide, and each roller is pro-

vided with flanges at ends, rising V4 inch above surface of

roller. These flanges act as a guard rail, but do not produce

friction, because they are a part of the roller and revolve with

it. Axles are full length, extending clear thru the rollers, the

ends terminating in the side rails and securely fastened by

means of a full-length lock bar. This method of handling brick

is endorsed and recommended by the National Association of

Paving Brick Manufacturers.

A majority of the prominent contractors in states where

brick paving is carried on extensively are using this method

in preference to wheeling the brick. It can also be used for

unloading cars into wagons or trucks, at a substantial saving

in labor and time. The Mathews Gravity Carrier Co. will be

pleased to send their Bulletins Nos. 3 and 4 to any contractor

who may be interested.

Artificial Leather for Book Binding

With the increased shortage of hides, users of leather are

looking to other quarters for material that will take its place.

Artificial leather is proving especially satisfactory for auto-

mobile, furniture and railway car upholstery. During the

last few months it has been used extensively for book-binding.

It is answering the purpose, and standing the strongest tests.

Book-finish Fabrikoid is entirely different from any ma-

terial heretofore offered. It is the result of a practical

binder's experience, who made a careful study of the subject,

as well as the manufacturing process. The book-binding proc-

ess of manufacture is different from that used for other grades

of any other artificial leather.

Some of its advantages and features are, that it has the

leather effect in any grain or color, and costs less, comes in

rolls and thus eliminates waste in cutting, no unused corners

or edges. It has just the needed degree of pliability, not too

soft to work well in a case-making machine, nor too hard to

Two 16-i<)()T SECTIONS, Mathe:ws gravity carrier, as
H'EIJATEI) I!V RoEIIL BROS., PAVING CONTRACTORS, OLEVE-
i.ANI), O.
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stand the bending of the joints. It is waterproof and wash-

able. This is a strong point, for books naturally get dirty,

but If bound in Fabrikoid the covers can be washed. Besides

it is vermin-proof, and cannot be destroyed in that manner.

It is made in several grades so that any kind or size book

can be bound in it. Some of the largest bookmakers, blank

book and loose loaf manufacturers have adopted it. They

find that it can be used for work tor which artificial leather

would have been thought impossible but a short time agp.

The Du Pont Company, Wilmington, Del., have issued a neat

little booklet that covers the subject fully, which is sent upon

application .

Hex Blocks on Chicago Bridge

The accompanying view shows laying of Kreolite Hex

blocks on the State street bridge, Chicago.

This material was furnished by the Jennison-Wright Co.,

Toledo, O., to the Chicago Surface Lines for use inside their

tracks, and was approved by the Chicago bridge engineer,

who wanted a block that could be nailed to the sub-base, and

also one that would automatically take care of any expansion

that might occur.

According to the chief engineer, Chicago City Railways

Co., "hexagonal paving blocks were used for two reasons:

First, to avoid most of the expansion troubles, since each

block is the entire log of wood and hence is subjected to rad-

ical expansion only, which Is about one-third as much as the

tangential expansion of the rectangular block; second, each

block is 100 per cent, heartwood and so can be face-nailed to

the sub-planking without the block cracking. This is neces-

sary on a bascule bridge in order to hold the pavement when

the span is raised. This nailing was tried experimentally on

several well dried blocks, and it was found that not only could

a 60d wire nail be driven to the head of the nail into the

block, but that a follower could be placed on the nail and the

head driven clear thru without splitting the block. This is

impossible with a rectangular block and was the deciding fac-

tor in the selection of the hexagonal type.

These blocks are 3V2 inches in depth. One advantage of

the Hex block Is that, because of their shape, they have more

body than a rectangular block, and for that reason a 3%-inch

Hex block will withstand as much hard wear as will a 4-inch

rectangular block, thus making a saving of a half inch in

timber.

The Koehring Hot Mixer
The Koehring hot mixer affords a wide range of mixer

utility, as it is designed for asphaltic concrete, rock asphalt,

mastic floor work and bituminous and cement concrete.

While it may be primarily purchased for hot work, it is

rtadily transformed into a standard Koehring mixer for ce-

ment concrete. This flexibility equips the owner to do a

variety of work at the smallest possible investment in special

equipment.

Special Heating Device.

The heating device of this machine consists of a two-

burner oil furnace and a blower mounted on the mixer frame.

Combustion takes place in a brick-lined chamber and the con-

duit which carries the heated gases into the drum thru the

drum opening on the charging side. Heated gases, and air

from blower and furnace are Injected directly into drum by

large hot air Hue, the design of which insures perfect com-

bustion of gases before the drum is reached. The flue is lined

with the greatest fire-resisting material known, which is easily

and inexpensively renewed if it burns out. The gate auto-

matically opens as charging skip rises. In closed position

this gate prevents escape of dust.

When aggregates are dried in the drum, the full blast is

allowed to enter until the aggregates are dry and mixture is

brought to desired temperature, at which stage the hot blast

is modified. This feature of heat control secures the utmost

efficiency in drying aggregates and bringing material to de-

sired temperature in shortest possible time, and at the same

time it is easy to avoid any danger of burning the material.

Drying capacity, of course, is dependent on amount of

moisture in the mixture and kind of aggregate. On the av-

erage, sand, stone and gravel without excess moisture can be

thoroly dried in three to five minutes, heating the aggregate

to 300 degrees F. in that time, or to a higher temperature in

a longer time.

The bituminous material should be heated in melting ket-

tles, then poured or pumped into the Koehring measuring

tank, from which it flows into the drum thru a large pipe.

When lime dust or cement are part of the mixture it is

advisable to dry the larger aggregates before adding the finer

ingredients. Ordinary mixtures are charged into the drum at

one operation of the loading skip. The entire mixture is

brought to specified temperature by allowing the full blast

from both burners to enter. One burner is then shut oft by

Kbeolite Hex Blocks on State Stbeet Beidge, CniCAoo.
July, 19je
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A Tarvia County—
West Michigan Pike, Peloskey. Mich.

Treated with "Tarvia-B" August, 1915.

V^/E sent our Mr. Clark to see the

Emmett County Highway Com-
mission, to tell them about Tarvia.

There were many miles of macadam
roads in Emmett County which were
being churned up into dust by automo-
biles as fast as they were built. Repair
work was incessant and expensive.

Our Mr. Clark said, "Paint your roads
with 'Tarvia-B', applied rapidly and
cheaply from a modified sprinkling

cart, and covered with a little sand or

stone screening. The Tarvia will act

as a tough binder cementing the sur-

face together.

"That tough and slightly-plastic surface

thus formed, will be automobile-proof.

There will be no dust, no mud and
very little wear. The coating can be

renewed at small expense and the sav-

ing on maintenance will more than

pay for the Tarvia. The use of Tar-
via won't increase your road expenses
— it will reduce them and give you
better roads besides."

So Emmett County bought a tank car

of "Tarvia-B", and tried it on the

above road.

October 1, 1915, we received this letter:

I wish to say that the tank car of "Tarvia-B",
purchased through your man Clark, is doing
everything and more for our roads than he
claimed. The Board of County Road Com-
missioners are trying to arrange to use it on all

of our improved county roads in Emmett
County next year. Charles W. Lempke,

Emmett County Highway Comr.

On March 23, 1916, the Emmett County
Commissioners signed an order for 50,000
gallons of "Tarvia-B" to be used on their
macadam roads this year.

There is a grade of Tarvia and a Tarvia
process for every macadam road problem.

Booklets free on request. AJJress our nearest offiee.

Special Service Department

This company has a corps of trained engin-

eers and chemists who have given years of

study to modern road problems.

The advice of these men may be had for the

asking by anyone interested.

If you will write to the nearest office regard-

ing road problems and conditions in your
vicinity, the matter will haveprompt atten-

tion.

The^^^M^ Company

Chicago Phlludtlphin Huston St. 1. u>- Ckvelnii.l CiiKliinnti l'ittsbiiri;li

IrminKhum Kansas City Minneaiiolis NaBhvilli- Salt Ijiko City Seattle Pccriii

; Patebsox JlANUKArTUHlNu Co.. Uinltod: .Mnntrenl Toronto Winnlpeic

Vancouver St. John. N. B. Ilullfas. N. S. Sydney. N. 8.
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posed as follows: One foreman, one man breaking asphalt,

tour wheelers who also clean concrete sub-base, one man
painting base, patching edges and joints with hot asphalt, one

mixer operator, three men raking, smoothing and tamping,

and operating hand roller.

The No. 22 paver type, as made by the Koehring Machine

Co., Milwaukee, is usually used for this asphalt repair work.

This mi.\er is provided with its own traction for moving ahead

on the street or for moving from job to job. Remelting and

mixing capacity of this mixer, while varying with character

of materials, is adequate to keep a full crew as enumerated

above constantly busy.

a quarter turn of a valve, which niodities the blast and main-

tains the desired temperature during the mixing process

which, with bitumens added, requires only two minutes.

When auxiliary drying plants or ovens are employed par-

tially to take the moisture out of the material, the capacity is

greatly increased.

Rrmrlting and Mixing Old Asphalt.

In re-laying and patching asphalt pavement, this type of

machine is beyond question an economical and efficient ap-

paratus.

In the first place it eliminates a great amount of double

haulage inseparable from the stationary plant. With the

Koehring mixer the old asphalt is remelted and remixed as

it is ripped from the street. A very small amount of new

asphalt is usually added.

The pavement is laid hot from the mixer. The haulage is

restricted to a very small amount of new material. From a

big item, haulage is reduced to the smallest item. A liberal

crew for operation of this unit mixer for this work is com-

A Storm Water Sewer in Greenfield Township, Wayne
County, Michigan

A very interesting construction was adopted in building

the storm water sewers in Greenfield township, northwest of

Detroit. Probably a mile of these sewers have already been

constructed principally in the subdivisions known as West
Lawn and Schoolcraft located out Grand River avenue.

The principal feature of the construction was the use of

arched Hy-Rib to form the circular tops of the sewers. Be-

fore this Hy-Rib was set concrete had been poured forming

the invert of the sewer. At either side extending down the

length, a small wall 12 inches high was built between forms.

This wall was 12 inches wide at the base and 8 inches at the

top. The arched Hy-Rib formed a complete semi-circle and

was set directly on top of the concrete wall. The Hy-Rib was

furnished bent to this exact curve by the Trussed Concrete

Steel Company. The concrete was poured directly on top of

the arched Hy-Rib to a thickness varying from 6 inches at

the center to 8 inches at the sides. No forms of any nature

whatever were used in the construction. The work proceeded

very rapidly and the Hy-Rib served the double purpose of

forms and reinforcement for the concrete.

The diameter of the storm sewers is 3 feet so that the arch

has a radius of 18 inches. Photographs give a good idea of

the construction of this work.

The contractors for the construction were the Otis Cement

Construction Company, Detroit, Mich. Hy-Rib reinforcement

was furnished by the Trussed Concrete Steel Company, of

Youngstown, Ohio.

Hy-Rib akched co.nduit, Sxtdeb eoad, Gbeekfield Tow.nship, ne.\r Detroit, Mich.

HY-RIB IX PLACE WITH IXSIDE A>D HY-RIB IN PLACE WITH OLtTSIDE CoMLETED COXCBETE ABCH OF SEWEB.

OUTSIDE FORMS FOR WALLS. FORMS FOB STARTING CONCRETE LAY-

ING ON ARCH.
July. 1916
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WHAT SHALL THE PAVEMENT BE

This question often comes to the minds of taxpayers when paving their street is considered.

Many have stopped and investigated—others go headstrong and with their eyes closed.

It is the duty of ail city officials to investigate and obtain for their city's streets the very best con-
struction that can be had; they owe it to the citizens who voted them into office.

WILMINGTON, DELAWARE
Eleventh Street, looking West from Market. Showing Hotel DuPont at left. Bitulithic

Pavement laid over Old Brick in 1910. Photograph taken September 15, 1915.

It has been demonstrated many times that Bitulithic is the best bituminous construction on the

market. It is a pavement made of quality, and every city that has adopted Bitulithic can not at-

test too highly as to its wearing qualities and to its density, sustaining the heavy horse-drawn and
motor vehicles.

It is a necessity today to investigate before placing your contracts—cities who wish to save the main-
tenance expense and have a pavement that has stood the test—

SPECIFY BITULITHIC

Over 400 cities throughout the United States and Canada have laid and contracted for over 40,000,-

000 square yards of Bitulithic roadway 30 feet wide between curbs, which is equivalent to over
2200 miles.

Why not specify BITULITHIC and get the best?

Bitulithic is

Bitulithic is

Bitulithic is

Unequalled in reputation.

Unquestioned in quality.

Unrivalled in popularity.

Pavement of prestige BITULITHIC

Warren Brothers Company
Executive Offices: BOSTON, MASS.

NEW YORK, N. Y.

PHOENIX, ARIZ.
NASHVILLE, TENN.

DISTRICT OFFICES:

CHICAGO, ILL. ROCHESTER, N. Y.

UTICA, N. Y. LOS ANGELES, CAL.
ST. LOUIS, MO. TORONTO, ONT.
WINNIPEG, MAN. VANCOUVER, H. C.

PORTLAND, ORE.
RICHMOND. VA.
MONTREAL, P. Q.
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The Pittsburg Paving Joint

We are showing a view illustrating the different uses o£

the Pittsburgh paving joint and road construction. This joint,

which is pre-molded, is all asphalt in construction and is to

be had with or without reinforcing. The reinforcing is accom-

plished by means of a linen mesh embedded in the asphalt.

Showing various uses of Pittsburg paving joint in

street and road coxstbuction.

This reinforcing is said to give added strength and prevents

the possibility of cracliing or shattering under unusually severe

cold conditions.

This type of joint, which is handled by Ray D. Lillibridge.

Inc., Ill Broadway, N. Y., is made in standard lengrths of vary-

ing widths and thicknesses to suit the needs of the indi-

vidual job.

Air Compressor with Motor Drive

The National Brake and Electric Co., Milwaukee, Wis., are

marketing a type of portable air compressor with gas motor

drive, as illustrated.

This outfit possesses all the advantages of stationary in-

stallations and, in addition, eliminates the necessity for ex-

tensive piping, as the outfits can be easily moved from place

to place and the air applied just where needed. For outdoor

service of every nature, including construction and contracting

work, these outfits fully meet the demand for self-contained

units of power, adapted to a wide range of service.

225-cuBic FOOT National type "3vs'" portable gas
DRIVEN AIR COMPRESSOR WITH CANOPY TOP AND SIDE CtH-

TAINS, and THEBMO-SYPHON SYSTEM OF WATER COOLING.

These outfits, as regards the construction and the method

of control, are identical, in every respect, with National Bta-

tionary installations of the same type. To adapt them for

portable service, however, the complete unit. Including air

compressor and engine, is mounted on an all-steel truck, built

especially strong and durable. The frames of the truck are

underhung from the axle, as this method of construction per-

mits ready access to the outfit when manipulating same. To
facilitate starting of gas engine a clutch of the multiple disc

type is mounted on the engine shaft and is operated by a hand

lever. By this means the gas motor is disconnected from the

compressor while the motor is being started. The gas-driven

3VS compressor is, therefore, as complete a compact self-con-

tained unit of power as the 3VS motor-driven-type compressor.

In order to automatically maintain the air supply within

predetermined limits of minimum and maximum pressures,

National type 3VS gas-driven compressors are equipped with

a National type G pneumatically operated unloading device.

Type G unloader consists essentially of two valves, an ad-

mission valve and an exhaust valve, cylinder and piston. The
valves are so arranged that each valve performs its function

and returns to normal position before the other valve com-

mences operation. A lever, actuated by the piston of the un-

loader. is also provided.

When the air supply has reached the fixed maximum limit

the lever just mentioned causes pins to force the suction valves

of the compressor from their seats, which results in the com-

pressor being unloaded. When the air supply has reached the

fixed low limit of pressure, the valves are permitted to return

to their seats and the compression of air is resumed.

Unloading the compressor reduces the load on the engine.

This operation causes the fly-ball governor to restrict the sup-

ply of gasoline fed to the engine, so that the increase of speed

will not he more than .5 per cent above full-load speed.

New Book on Steel Joists and Studs

The new book on Kahn pressed steel construction is a com-

prehensive publication on the use of steel joists and studs

with Hy-Rib in building construction. It describes an im-

proved type of fireproof floors presenting the advantage of

light weight, economy and simplicity of erection. The con-

struction is particularly adapted for stores, apartment houses,

schools, hotels and residences. It entirely eliminates the use

of wood joists and wood lath, giving permanent construction

at a comparatively nominal cost. The catalog shows various

types of these floors, including their use with reinforced con-
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Palrick Henry AJJrtsiing Iht First Conlinenlal CongrrM, Phdadchh.a. 1774

One Nation; One People
WHEN Patrick Henry declared

that oppression had effaced the

boundaries of the several colonies, he

voiced the spirit of the First Conti-

nental Congress.

In the crisis, the colonies were

willing to unite for their common
safety, but at that time the people

could not immediately act as a whole
because it took so long for news to

travel from colony to colony.

The early handicaps of distance

and delay were greatly reduced and
direct communication was established

between communities with the coming
of the railroads and the telegraph.

They connected places. The tele-

phone connects persons irrespective

of place. The telephone system has

provided the means of individual

American Telephone an

communication which brings into

one national family, so to speak, the

whole people.

Country wide in its scope, the Bell

System carries the spoken word from

person to person anywhere, annihilat-

ing both time and distance.

The people have become so abso-

lutely unified by means of the facilities

for transportation and communication
that in any crisis they can decide as a

united people and act simultaneously,

wherever the location of the seat

of government.

In the early days, the capital was
moved from place to place because of

sectional rivalry, but today Independ-

ence Hall is a symbol of union, re-

vered alike in Philadelphia and the

most distant American city.

D Telegraph Company

One Policy

And Associated Companies
One System Universal Service
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Crete beams, with structural steel and with masonry walls,

giving tables for carrying capacity, tests, etc.

Another portion of the book deals with the use of the

construction in partitions and bearing walls. The simple

standard connection is brought out dearly, showing how all

the members are securely united without the use of any rivets

or bolts; only the simple wedge connection. Tables giving

carrying capacity of partitions are included; also complete

specifications covering floors, partitions, roofs, ceilings, etc.

The back part of the book shows the various standard sec-

tions with their properties, weights, etc. The catalog is pro-

fusely illustrated with examples of the use of pressed steel

construction in important work.

The book is sent free to anyone interested in improved

building construction by the Trussed Concrete Steel Co.,

Youngstown. O.

Blasting a Canal

Recently, Blaster Patterson, of Illinois, was called upon

to blast a ditch 1,600 feet long, 4 feet deep, 4 feet wide at the

bottom and from 8 to 10 feet wide at the top, to save the mem-

bers of the club from taking their boats on a long detour of a

mile and a half. Mr. Patterson did the work successfully with

1,200 pounds of 60 per cent straight Du Pont dynamite. The

canal is straight and clear.

Bitoslag in Allegheny County, Pa.

The board of county commissioners of Allegheny county.

Pa., have awarded contract to the Thomas Cronin Company,

of Pittsburgh, for 1^-2 miles of Bitoslag pavement.

It was in McKeesport, Pa., which is in Allegheny county,

that Bitoslag was laid originally in 1910. The success of the

McKeesport pavement, also the success of Bitoslag pavement

laid in Philadelphia last year, under heavy traffic, is causing

many communities, especially where slag abounds, to look

with favor upon this form of pavement.

The Austin Pneumatic Road Scarifier

Earth, gravel and macadam roads require frequent and

extensive repair. To make these repairs economically and ef-

ficiently it is necessary to scarify the old surface, and to roll

the new material into close union with the old road bed. A
combined roller and scarifier suggests itself as a valuable

combination, and the Austin Mfg. Co., Chicago, 111,, have made

the combination, attaching the scarifying bars to a piston

working in a compressed air cylinder supplied with air from

storage tanks mounted on either side of it. The frame carry-

ing the entire apparatus is attached to the rear end of the

frame of the road roller. The air pressure in the storage tanks
is maintained by an air compressor on top of the engine cyl-

inder, operated from the crankshaft. The accompanying cut

gives a view of the machine and will be more satisfactory

than a long wordy explanation. A booklet describing and il-

lustrating the combination will be sent on request.

New Cleveland Hose Wagon
The fire department, city of Cleveland, Ohio, has in apera-

lion its new South Bend "Double Duty'" hose wagon which is

unique in many respects.

Kven when running at full speed, in response to an alarm,

it is convenient and easy for firemen to pass over the running

boards from the rear step to the driver's seat with perfect

safety, due to the fact that mudguards on the rear wheels have

been turned into step-like platforms on the running boards.

The body is finished in Lincoln Highway red and finely

striped in .gold kaf. The wheels, which are in natural wood

SlllTIl BK.Vn noL'Iil.K-Dl TV IIOSK WACflN. .^S Ol'KH.VTED

HY KIKK DKI'ART.MEXT OF CLE\EI-AXD, O.

finish, are striped in gold and colors. The platforms, running

lioards, etc., and battery boxes are covered with one-quarter-

inch battleship cork linoleum, bound with heavy strap steel.

This outfit carries, in its equipment, two 6-pound standard

fire axes, two standard break-bottle fire extinguishers, 8-foot

pike pole, IG-foot extension jack ladder, crowbar, door open-

ers, etc.

The pneumatic tires are :!7x.5 single in front, STxo dual in

rear.

The following details of this outfit, as manufactured by the

South Bend Motor Car Works, are of interest: H.p., 9.5; 54.1,

S. A. E. rating; motor, Wisconsin; cylinders, six; starter,

Lece-Neville ; frame, chrome Vanadium pressed steel, heat-

treated; body, 100 inches long, 22 inches deep and 47 inches

wide; capacity, 1,500 feet triple-jacket fire hose.

Bitulithic Decision in Pennsylvania

In the case of Warren Brothers Company v. W. C. Evans

in the U. S. District Court for Eastern Pennsylvania, arising

out of the award of two contracts for Filbertine roadway by

the State Highway Department to Mr. Evans, Judge Dickin-

son has decided that the proposed construction would be an

infringement of the Warren patent No. 727,505 and has en-

joined the construction of the roads.

Trade Notes

The Asbestos Protected Metal Company, of Pittsburgh, an-

nounces that hereafter it will be represented in Cincinnati, O.,

and surrounding territory, by Mr. E. G. Irwin, located in the

fnion Trust building.

The city of Houston. Tex., E. E, Sands, city engineer, has

adopted the Cleveland Dock Engineering Company's design for

a marginal dock in Buffalo Bayou. This is a turning basin,

and the dock about to be built is Unit No. 4 of ten units.

The J. G. White Engineering Co., New York, have a con-

tract for the construction of a new paper pulp plant of 120

tons daily capacity at Bagotville, Quebec, on HaHa Bay, Sague-

nay river, for the HaHa Baie Sulphite Co., of Chicoutimi, Que.

The Portland Cement Association is the new name of the

re-organized Association of American Portland Cement Manu-

facturers, with main offices in Chicago and a New York office

at 101 Park avenue, in charge of Lewis R. Ferguson.

July, luii:
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The Nashville muddle shows
HOW SHALL what can be done in interfering

A CITY BE with municipal business and in-

INVESTIGATED creasing cost of doing it when
investigations are started to

serve personal ends or vent personal spite. It is un-
doubtedly true that the city government of Nashville

is inefficient and possibly to some extent dishonest.

but so are the governments of all cities and of all great

corporations of any sort, whether public or private,

it is only a question of degree. But that is no reason
for tying up the functions of government and causing
expense and delay wholly unnecessary and yet inevit-

able under such circumstances.
It is a good thing to investigate a city government

once in a while, whether it seems to be efficient or not.

but let us do it in the right way and not block the

wheels of progress while the job is being done.

After all, publicity is the best corrective of wrong
conditions and a turning of the light upon the doings
of the city officers will accomplish far more, in less

time, with less interference with real business, and at

less expense than the knock-down-and-drag-out meth-
ods under which Nashville has been suffering for the

last j-ear or more. And to what end? Some new men
are in office but the routine of regular business is be-

ing resumed and one outside the city can see but little

real result of a permanent nature.

The passage of the bill provid-
MOTOR TRUCK ing for the '^expenditure of S85,-

HIGHWAYS 000.000 by the I'nited States Gov-
ernment in the construction of

highways in the various states means the expenditure
of several times that amount upon the same roads, as

well as of still greater amounts upon their extension
and the building of branch and connecting roads. At
least twice the amount must be spent, as the govern-
ment will not pay more than half the cost of the road
and will not pay more than a fixed ma.ximum per mile.

Moreover, the cost oi roads on which the government
money is to be e.xpended is fi.xed so high that a really

good road is insured.

Such roads as will thus be made pussible are no bet-

ter than are necessary to carry the traffic of the future.

The war has demonstrated the ability of the motor
truck, under very trying conditions, and it is nt)w nec-

essary only to demonstrate its economy to insure its

universal use.

One very important source of economy in motor
truck haulage is the good road. Without it we know
the truck can be made to go, but we also know that

accidents are numerous, that the trucks must be helped
out of bad places, that temporary reconstructions of

roads or bridges are e.xjiensive ; and so only the more
adventurous are willing to try the experiment of run-

ning trucks regularly over the average roads of the
present days, and they stop running when the roads
become too soft to go over safelv.

No one has yet been able to compute what the sav-
ing in truck transportation may be because no one can
foresee what its development will be when we really
have the good roads. We have been able to compute
the saving to the farmer in getting his produce to mar-
ket by horse transportation over 365-day roads, but
that is only one step in the process. Farming will be
revolutionized. The nature of the products to be
brought to market will be changed, especially in the
vicinity of the larger cities. Crops can be raised and
successfully distributed which are impossible with
present methods of transportation.

Study the developments of farming and of trans-
portation in the vicinity of such cities as New York,
Philadelphia, Boston, as the roads have been improved,
and you will get some faint idea of what will happen
around every city when the roads are sufficiently im-
proved. The developments about many other cities

are less only because the proportion of roads improved
to the highest efficiency is less.

Interstate traffic with motor trucks may never be as
great as with lighter automobile vehicles, but there
will be plenty of it to justify the expenditure of the
common funds in aiding the construction of state roads
on lines approved by the National Government.

Civic sanitation, including in that
CIVIC term the physical, mental and moral
SANITATION sanitation of the citizens, whether of

city, town or country, is strongly
emphasized on all sides just now; from the theoretical

side in many such books as Prof. Herman G. James's
"Handbook of Civic Improvement"; from the prac-
tical side by the many campaigns against various
forms of disease, censorship of amusements, white
slavery, and the like ; from the commercial side in the
exploitation of preparations for destroying or prevent-
ing disease germs, in societies to improve the mental
and moral education of children, with the sale of books
as the primary object, and others too numerous to

mention.
The movement is one of the utmost importance and

great good will undoubtedly result from the sum of all

the efforts put forth, tho occasionally one is misguided
and results in disaster.

Professor James's book is an excellent little guide
to municipal studies along the lines of public health,

safety, education and morals and the lists of questions
on each subject, which he gives with each cfiapter, if

answered for each city, will necessitate a thoro welfare
survey of such city and the information thus obtained
will form an excellent basis for plans for civic better-

ment.

Augtiat, J9ie



The Municipal Supply Department IV.
AUDIT AND INSPECTION

By Hu^h M. Foster, New York City.

The inspection of municipal supplies

must be in honest hands or must be so

checked that any departures from exact

honesthj can be discovered. How to do this

without excessive expense is a problem.

Auditing of the accounts of supplies pur-

chased and issued is another check upon

inspectors. Systems of handling these

problems are worked out in this article.

(a) Personal or Visual.

THE function of audit in the case of supplies and the cer-

tification of claims for supplies is in its last analysis

based on inspection. This power should be in an official

independent of the purchasing agent and of the storekeeper.

Within the department it should be exercised by the auditor

of the department, and for the general function thruout all de-

partments of the city should be exercised by the general au-

ditor or comptroller or chief financial officer of the city. By

expeditious auditing cash discounts are availed of, and a fur-

ther advantage is gained for the city by promptness In pay-

ment of bills, as this attracts a larger and better class of deal-

ers. The mistake has been made in the Cedar Rapids purchas-

ing system of making the purchasing agent the auditor, and

thereby he audits and checks himself, which is obviously un-

sound practice. As a wholesome check on the purchasing

agent and storekeeper the inspection should remain in the

hands of the auditor and the comptroller. The mere certifi-

cates of the subsidiary departments and the storekeeper and

the purchasing agent are insufficient for the purpose of in-

spection and audit.

The comptroller in certifying claims should base such cer-

tification on the actual knowledge of his own subordinates,

both auditors and inspectors. A subordinate auditor of ac-

counts certifies to the propriety of all previous certifications,

general signatures and appropriations. His certification as to

quantity and quality is based on the actual physical inspec-

tion. Inspectors should be required to attach cards, tags or

stamps to the goods which they inspect and pass, giving their

name and date, and stating clearly that the goods have been so

inspected and passed. To be effective inspection should be

complete—that is, it should include all deliveries and a reason-

able proportion of every delivery. The approval of the de-

partments is not sufficient, as they are necessarily prejudiced

by their likes and dislikes in actual use. Any complaints from

them, however, should be given due consideration. Brands of

goods are not sufficiently reliable or uniform to warrant the

elimination of inspection.

Any competent and experienced inspector knows that regu-

lar monthly or weekly deliveries of a given article vary from

week to week or month to month, and that one inspection of

one delivery is no guide whatever as to the next delivery.

The contention that the departments using supplies know

their own needs and the qualities required is directly contra-

dicted by good inspectional practice. The departments using

supplies may know what they want, but their desires may be,

and often are, unreasonable. The contention that after one in-

spection subsequent deliveries should be judged merely by

brands of goods, would lead to all sorts of fraud. A good de-

livery of canned goods marked with a certain brand is no guar-

antee whatever that the next delivery of the same goods, un-

der the same brand, will be of uniform quality. Variations

are too well known to admit of much discussion on this point.

A few actual inspections of such goods would demonstrate this

error. The practice of having departmental inspections as

well as inspections by the comptroller is not only a mere du-

plication of work, but frequently creates unnecessary friction.

There should be one centralized and expert corps of inspectors.

In the city of New York 50,000 vouchers per annum are

passed for supplies, at an average cost for clerical work in

auditing and inspecting of fl.35 each. This does not repre-

sent all the work for each voucher, because each voucher may
have attached to it many orders and bills. The obvious saving

in clerical work alone would be enormous if a competent cen-

tralized supply department were established, by greatly reduc-

ing the number of individual purchase transactions. A fur-

ther and almost equal saving could be achieved in inspection

by the central concentration of deliveries at one general store-

house.

Specialization is an absolute desideratum in inspection.

At present the Greater City of New York is divided into 18

districts, covering over 2,100 receiving points. These delivery

points include schools, fire houses, police stations, street clean-

ing stables, section houses, almshouses, hospitals, and other

large receiving points. To each of these districts an inspector

is assigned and is required to inspect all the supplies delivered

in that district, except such supplies as meat and lumber. To

these items two inspectors devote their energies as specialists.

It would seem that in the present development of commercial

activity and even professional activity, the advantages of spe-

cialization hardly needed an advocate. No one man can read-

ily know all the supplies delivered in a given district of the

city. A man who possesses such knowledge would be worth

far more in commercial life than in the small paid position as

a city inspector. The value of an inspector of supplies de-

pends, aside from the qualification of honesty, which is taken

tor granted, upon the inspector's knowledge of supplies. It

stands to reason that any man must know one line, with its

allied branches, better than he can know two.

The argument against specialization is the opportunity for

bribery, aside from mere morality or from the question of

business expediency in the loss by a wage-earner of his great-

est asset, namely, his reputation. The opportunity for bribery

is no more pronounced in specialization than in the district

system. A man who is looking for a bribe will get it, no mat-

ter what restrictions are put on him, and the sooner he is dis-

covered and eliminated the better for the system. The re-in-

spection of supplies by the chief or supervising inspector, from

time to time, should keep track of such possibility.

The inspection of repairs should be separated from that of

supplies, and men trained in repair work assigned to one

branch, and men trained in supplies to the other. Repairs

should be subdivided into painting, papering, decorating, car-

pentry and masonry, plumbing, roofing, steam and gas-fitting,

and electrical work, and supplies therefor. Supplies should be

subdivided into foods, forage, furniture, lumber and textiles.

In large contracts of bulky supplies, such as iron, steel or ma-

terials of construction, it is frequently an advantage to make
the inspection at the sources of supplies. It is better policy to

prevent an error than to correct it after it has happened, and

this practice is a saving of time and labor to the contractor

August, 1916
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and to the city. I have in mind an instance of the kind in the

case of a new hospital being equipped with hospital furniture.

The specifications of the contract described elaborately the

process of coating the iron frames with paint and enamel, and

the number of coats to be applied, and described the character

and dimensions of the metal. The inspection of this furniture

was made after delivery at the hospital and there was no way
for the inspector to know that the specifications had been com-

plied with. The only way to arrive at such knowledge would

be for the inspector to be on hand at the place of manufacture

and watch the processes as the goods were made.

Proper supervision is an essential to good inspection. The
chief of the inspection corps should not only review all re-

ports, but should make frequent, irregular and unannounced
visits in the field to watch inspectors at their work, to correct

errors and to promote uniformity of inspection. It is a dis-

tinct loss to the city if goods are rejected at one point and ac-

cepted at another because of the variation in the competency

of the Inspectors. Contractors soon learn such a condition and
take advantage of it to defraud the city. Proper inspection in-

cludes certification of quantities. For this purpose, at delivery

points so large that actual physical count cannot be made by

inspectors, the Inspectors should have a clerk to count the sup-

plies. At all points of receiving supplies a sufficient stock

should be kept on hand to allow time for inspection, so that

the plea of immediate emergency requirement may not be ad-

vanced to avoid inspection. In 1904 the city of New York
passed for supplies 158,400 claims. This gives some indication,

considered with the fact that the city buys annually some

23,000 different items, of the enormous field and variety to be

covered. In such a bewildering field lack of specialization is a

farce, and altho the basis for proper inspection is specifica-

tion, the training for inspection develops powers of observa-

tion, and upon that ability largely depends the value of the in-

spector.

The total annual supply bill for the city of New York Is

$15,000,000, summarized as follows:

Fuel $2,500,000

Food products .'' 1,800,000

Printed books and forms 1,200,000

Forage 1,000,000

Materials of construction 1,000,000

Office equipment 400,000

Pipes, valves and fittings. 400,000

F^irniture and furnishings 350,000

Vehicles 350,000

Dry goods 250,000

Total $9,250,000

So that nearly $10,000,000 worth of supplies is purchased

under ten classifications.

The departments inirchasing the greater amount of supplies

are as follows:

Education $1,500,000

Charities 1,500,000

Water supply 1,000,000

Street cleaning 1,000,000

Docks and ferries 1,000,000

Fire department 700,000

Bellevue 700,000

Health 600,000

Parks 500,000

City Record (which supplies all departments with

books, stationery and forms) 750,000

Total $9,250,000

So that nearly $10,000,000 worth of supplies is purchased

by ten departments.

Augtist, 1916

The important qualifications of an inspector are honesty,

knowledge, tact, loyalty and industry. The quality of tact is

important because of the relations between the purchasing de-

partments and the department having jurisdiction of finances.

Honesty is the first desideratum in an inspector, in that the

greater his knowledge and ability the greater harm he may do
if he is dishonest. Without loyalty to his chief he is almost
worthless.

To illustrate extraneous work which may be achieved by an
Inspector, one or two instances may serve.

A short time ago the corporation counsel wished to pur-

chase sixty-seven new typewriters and exchange seventy old

ones, and requested the advice of the comptroller in the trans-

action. The matter was referred to the division of inspection.

The price quoted for the new typewriters was $5,291,66, and
the allowance to be made for the seventy old ones was $1,690,

leaving a net cost for the transaction of $3,601.06. The divi-

sion of inspection, after an investigation, put thru the trans-

action at a net cost of $2,091.46, thus effecting a saving on this

one transaction of $1,510.20.

Prior to 1910 the fire department spent $70,000 each year
by contract for horseshoeing. A certain inspector recommend-
ed the establishment of a traveling blacksmith shop, to be
manned by the laborers employed by the fire department, with
the result that the fire department has spent on this work since

then $36,000 annually, showing an annual saving of $34,000.

The police department since 1912 has undertaken to do its

horseshoeing in the same way.

Prior to 1911 the contracts for horseshoeing in the depart-

ment of street cleaning were made according to the number of

horses in the stable, irrespective of how many horses were
actually shod. Since then the expense has been incurred only

on the basis of the horses actually shod.

Before 1910 the department of street cleaning bought by
contract refills for street broom blocks at an annual expense of

$30,000. According to the recommendation of the division of

inspection this work has been done since then by the peniten-

tiary on Blackwell's Island at an annual cost of $22,000, ef-

fecting an annual saving of $8,000.

(&) Laboratory. Physical and Chemical, and Research.

A large proportion of specifications now require tests in a

physical or chemical laboratory for supplies for which visual

inspection is not adequate. From the list of supplies suscepti-

ble to visual inspection, the larger single classification of all,

that of fuel, including coal and fuel oil, and amounting to at

least two and a half millions a year, must be stricken out.

Other supplies must be entirely stricken from the list of those

susceptible to visual inspection for the same reason. They are

cordage, rope and oakum; drugs and chemicals; paints, oils,

varnishes, etc.; rubber goods; seeds, plants, etc.; wire rope

and wire. Many other supplies are partly susceptible to visual

inspection and partly susceptible to physical or chemical tests.

These are: Apparatus (laboratory, etc.); arms and ammuni-
tion, etc.; cleaning materials and compounds: dry goods; food

products; hospital supplies and surgical supplies; iron, steel

and other metals; leather, saddlery, belting, hose; materials

for construction; materials for the manufacture of prison

goods, and lubricating and illuminating oils. By saying that

goods are partly susceptible to visual inspection and partly

susceptible to physical and chemical tests, it is meant that the

finer distinctions of qualities must be shown by such tests,

while the grosser distinctions may be determined by visual

inspection.

For example, in the case of dry goods, an inspector well

trained in that kind of supply will readily see gross differ-

ences in finish, nap, weave or thread count, whereas the test

for tensile strength must be left to the physical laboratory. In

Inspecting dry goods an inspector may justly reject supplies

delivered on the basis of the delivery and the requirements of
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the standard specifications being so gross as to be apparent to

the senses. It is only the finer distinctions of thread count

and tensile strength that need be left to the laboratory, but an

inpector can make a count test himself.

Thruout the kinds of supplies enumerated as susceptible to

both methods of inspection, instances similar to the illustra-

tion of dry goods frequently happen. In all instances where

the inferiority is so great as to be apparent the inspector can

protect the interest of the city and save money without refer-

ence to the laboratory. Such supplies as drugs and chemicals,

medical and surgical instruments, scientific specimens and

equipment for physical and chemical laboratories are unsuit-

able for visual inspection. These goods are delivered to the

various hospitals, almshouses, the City College, Normal Col-

lege, high schools and the Museum of Natural History.

I remember an occasion when I was sent to the College of

the City of New York to inspect repairs made on an instru-

ment for measuring the rate of travel of the sun's rays. I had

never seen such an instrument before. I knew nothing of its

operation, and still less about the repairs, and whether the In-

strument, after being repaired, performed its functions prop-

erly or not. I offer this as an illustration of the farce of ama-

teur inspection of highly specialized supplies. As the city

spends about half a million a year for such supplies, a special-

ist for such inspection should be able to save the city more

than his cost, because such supplies have never before been

properly inspected.

(c) Fruit and Vegetable Inspe<rtion Device.

The old-fashioned method of inspecting fresh fruits and

egetables is still in force in the city.

Suppose a truckload of 100 bags of potatoes is delivered.

The truck driver throws off one bag from the tail end of the

truck, stands it up on its bottom end and cuts the string sewed

In the top end; then he topples the bag over flat on the floor

and a few potatoes from the top spill out; then he has to take

hold of the bottom of the bag and pull it up until the bag is en-

tirely emptied of its contents. A bag of potatoes weighs from
170 to 200 pounds, so that this is heavy work. The same op-

eration is repeated two or three times for two or three more
bags to be emptied. If the inspector is in doubt another and
another bag must be emptied until he has reached his decision.

Please observe that all these bags are taken from the tail end
of the truck. When T5 or 100 bags of potatoes are loaded on

a truck they are packed so tight that it is practically impossi-

ble to pull out the bag in the center, or even bags in random
places thruout the load. The knowledge that for inspection

bags must be taken from the tail end of the truck offers to un-

scrupulous dealers the opportunity to place there supplies of

good quality and to conceal those of inferior quality elsewhere.

Because of this condition it frequently happens that fruits and

vegetables are officially accepted by an inspector as of satis-

factory quality on the basis of such inspection, and later, upon

being used, a larger portion of the remainder, which, on ac-

count of the condition described, have not been seen by the in-

spector, is found to be of decidedly inferior quality.

An invention has recently been made by one inspector en-

gaged in such work to obviate these difficulties. It is an open

tray built on a frame on wheels and so designed that its height

can be adjusted to that of a truck. This machine is wheeled

to the end of the truck and a bag of potatoes placed on a dump-

ing device and turned over into the open tray, spilling its con-

tents into the hopper. All of the potatoes are seen at a glance,

and by releasing a lever catch the inspector allows the hopper

to dip and the potatoes to run thru a spout into a bag bung
below. The operation does not take more than half a minute

and there is no physical labor. Not only can all the potatoes

in the bag be seen at a glance, but by the elimination of labor

and the reduction of time, all or a large proportion of any de-

livery of such goods can be seen in a short time.

New Metered Water Rates for Salt Lake City

In the interests of economy and efficiency, the water de-

partment of Salt Lake City, Utah, has worked out a new plan

for assessing water rates on meters. It was inaugurated

about April 1.

Heretofore the meter rates have been: Seven cents per

1.000 gallons for the first 100,000 gallons; 6% cents for the

next 100,000, and 6 cents a thousand for more than 200,000

gallons. This system involved complications, inasmuch as the

meters measure the water by cubic feet. Much time and labor

was required in the water office to reduce all the bills and

notices from cubic tct-t to gallons and flgure the bill to each

customer.

Under the new system the rate will be figured in direct

ratio to the number of cubic feet of water used thru each

meter The rate will be 5^2 cents per 100 cubic feet for the

first 13,000 cubic feet; 5 cents per 100 for the second 13,000

cubic feet, and 4% cents per 100 for all over 26,000 cubic feet.

This scale approximates the old as nearly as is practicable.

A saving of $250 a year in the cost of making out bills will

be effected under the new system, according to C. F. Barrett,

superintendent of water works.

The water department also contemplates the adoption of

postal card bills to all consumers, a measure that will save the

city $600 in postage during the year.

Asphalt Industry in 1915

The asphalt industry as a whole was prosperous in the

year 1915, according to a statement just issued by the United

States Geological Survey. The natural asphalt, including gra-

hamite, gilsonite. elaterite and bituminous rock, produced and
sold at mines and quarries in the United States in 1915,

amounted to 75,751 short tons, valued at $526,490. Though
this quantity was 5 per cent less than the output in 1914, the

reports of the sales of manufactured asphalt derived from pe-

troleum of domestic origin disclose a gain of 84 per cent over

the quantity sold in 1914. The total sales of manufactured

asphalt amounted to 664,503 short tons, valued at $4,715,583.

In addition to this output, refiners in the United States made
and sold 388,318 short tons of asphalt, valued at $3,730,436,

that was derived from petroleum imported from Mexico.

The decrease in the output of natural asphalt is confined to

• bituminous rock and is due largely to the keen competition

that this type of asphalt is forced to meet in its chief market

—

the paving industry—with manufactured substitutes.

Statistics just completed under the supervision of J. D.

Northrop, of the Geological Survey, show that of the quantity

of manufactured asphalt derived from domestic petroleum in

1915 a total of 417,859 short tons, valued at $2,392,576, was

marketed as road asphalt and flux, and 246,644 short tons,

valued at $2,323,007, as residual pitch, used chiefly for paving.

The output of the Mexican product in 1915 may therefore

be subdivided into road asphalt and flux—174,854 short tons,

valued at $1,325,201—and residual pitch—213.464 short tons,

valued at $2,405,235.
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SETTING WATER METERS
AT TERRE HAUTE, IND.

By Jay A. Cravens, Asst. Supt. of the Terre Haute Water Works Company.

This article shotvs ivhat can be done
ivhen plans are laid in advance and are

worked out in proper detail. The Terre

Haute Water Works Company petitioned

the public service commission of Indiana

for a change of rates ichich would have the

effect of greatly increasing the number of
meters. In anticipation of the commission's

decision the plans were made and the meter
boxes tcere made as described, so that when
the decision ivas rendered establishing the

new rates in February the company was
ready to begin work at once. The very effi-

cient advertising for which this company is

noted increased the applications for meters

even more rapidly tlian had been expected,

but the plans were so well laid that every

application teas taken care of promptly and
properly. The engineer in charge of the

work supplied the data for the article.

LAST year the Terre Haute Water Works Company de-

cided to set a considerable number of additional water

meters in frost-proof outside meter boxes.

The preliminary office work entailed a complete list of all

meters to be set, and when compiled showed a total of about

2,250. This was made up by going over the ledgers, selecting

all services which did not have purely domestic use. i. e., with-

out sprinkling, or, in other words, those places which did not

comply with the new rules in effect February 1. 1916, for flat-

rate services. Four sets of lists were prepared, one of which

was filed with the Board of Public Works, the board issuing a

blanket permit covering all on the list. A remarkable thing

about the making up of this list was the popularity of the use

of meters, necessitating a daily increase in the number upon

our list. Some days as high as thirty to forty signed up meter

applications. Each day four lists were made up of the addi-

tional ones, one going to the city for the blanket permit, the

others being added to our files of lists. At this time letters

were sent to all consumers who had sprinkling service only

during other years. Other notices were sent to consumers who
had not been using water for some time and to other residents

who had never used water, but where mains were available.

Thru these means and thru the voluntary signing up of people

who demanded meters the number on the lists was increased

to about 3,000. While the water company, under the new
rules, has a right to install meters on all services upon notice,

the consumer also has the right to demand a meter. The great

increase in the number to be set had a marked effect upon the

original plans, due to the using up of all tile and the exhaus-

tion of the number of meters on hand.

During the summer and fall of 191.") the necessary concrete

tiles were made at the pumping station. For this purpose

eleven forms were used, ten of them for making a tile lo in.

in diameter by 3Vfe ft. in length and one for tile 18 in. in di-

ameter and 4 ft. in length. The latter form was purchased

from H. W. Clark in July, 1911, at a cost of $17.50: the other

ten were purchased in three lots from the Ford Meter Box
Company, one in May, 1912, at $12.40. four in January, 1914, at
$14. SS each, and five in October, 1914, at $12.40 each.

Day labor was used and was paid 20 cents per hour. Port-
land cement was obtained at $1.98 a barrel delivered, gravel at
$1 a yard, and the mixture used was 1 of cement to 3 of fine
gravel and sand. While the average number made each day
was ten, it was possible in dry weather to remove the forms
from the first set and in this way make twenty tiles a day.
The average cost of the tiles was about 45 cents each.

The accompanying cut shows the general set-up when in-
stalled, the surface of the ground coming flush with the top
of the cover. The tile shown in cut is the small size men-
tioned, 15 in. inside diameter and 3ii ft. long. The metal
cover shown is 9 in. high, and at the top 9ij in. outside and 8
in. inside in diameter. Two covers are pro\ided, shown at
bottom of cut. one for frost protection (shown flat) and the
other the locked top cover (standing). The yoke shown at
the top of the risers in the setting makes a rigid connection,
no coupling being necessary. For removing it is only neces-
sary to withdraw the wedge shown in cut, the meter then be-
ing ready to lift from the well. Washers are used at the inlet
and outlet ends on the meter.

The average cost of the yoke or rigid setting for meter and
the cover was about $3.75. It must be borne in mind, how-
ever, that these materials were contracted for before the ad-
vance in prices. The risers shown average about 6 ft. of w. i.

galvanized pipe to a setting. The cost of pipe at 7 cents a
foot, with four threads at 5 cents each, made the total cost of
the pipe about 02 cents; two ells at 5 cents each were used in
each setting.

Ten canvas fitters' bags were equipped, each containing one
10 and one 14-in. pipe wrench, one ratchet die, one rasp, one
turnpin, one hammer, one oil can, one rule and one pipe cut-
ter.

At first the foreman on the job, with his list of places to be
metered, endeavored to look after all the work, and in addi-
tion locate the service boxes. This, however, proved too much
for him. and before the work had progressed very long it was
found best to have all boxes staked off in advance of the dig-
gers. This helped very much in speeding up.

Altho all customers could not be satisfied in setting the
meters, ever>-thing possible was done toward this end. Where
the service box was near a tree or shrubbery the householder
was consulted and his wishes were complied with whenever
possible. Extra expense was incurred in many places where
the meter had to be set a distance away from the service to

avoid cutting roots of the trees, the men having strict instruc-

tions to avoid injuring them, unless absolutely necessary.

No special arrangement had been made tor selecting the
men before the work started other than advertising that help
would be needed. With the exception of three or four of the

regular job men, all were inexperienced on meter setting.

The first two weeks of the work all materials were deliv-

ered by the company's truck, the driver, with one helper, look-

ing after this. When the men gained a little more experience,

teams had to be obtained to help in delivering to keep up with

the work.

The tiles and tops were distributed two or three weeks in

advance to advertise and get new customers to come in and
sign up contracts for the water.

Three distinct divisions of the work were made: First

came the diggers, who uncovered the service pipes; then the

meter-setters, who made all the necessary connections, and
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then the gang which set the tile and covers and filled in.

Slight changes were made in this as the work advanced. It

was found that one or two of the laborers could handle the

setting of the tile and cover, and the best ones were selected to

do this. They were followed up by the men who filled in and

cleaned up.

As considerable extra excavated material was left at each

site, It was necessary to have one to three teams all the time

to haul this away.

The foreman made many changes in the men, as he believed

in weeding out the undesirables, which he did right along as

fast as he could replace them. In time he had a fairly well

balanced gang for the work.

The work was begun on February 24, 1910. The first day

33 meters were set, with a total of 140 hours of labor, the lat-

ter not including the foreman's time. The total cost of labor

on meter setting was $1.44. This included foreman's time and

the truck at $10 a day and one team. It will be noted that the

cost per meter the first day was less than the average. On

this day, however, the gang was smaller, easier to look after,

and included some of the regular shop men accustomed to the

work.

Detailed cost of the labor on the setting of meters has been

made up for the first two weeks only. On the first full week

ending Friday night there were two bad days, on which no

work was done. For this week there were 898 working hours

and 179 meters were set at an average cost for labor only of

$1.68. This does not include overhead charge. On the second

week there were five working days and 278 meters were set at

an average cost of $1.53. The total number of hours of labor

was 1,488. The largest number of meters set in one day was

on March 24, and was 135. On 27 days in which the weather

and other conditions did not interfere with the work too much

between 50 and 100 meters were set each of these days, and on

10 of these days over 100 were set.

Due to the increased number to be set, we ran short of tiles,

and various ways were tried to keep up on them. First, the

forms were taken to one of the large concrete manufacturers

here and his force turned out as many as possible each day.

As it was cold at the time, the work did not progress very fast.

As one of the large tile manufacturers is situated near by, we

were able to obtain some stock tile which were 15 in. in diam-

eter and 2 ft. in length. At the same time a contract was

made with one of the companies to supply us with a special

tile 15 in. in diameter by 3 ft. in length. Running short on

this material held us up for some time. Delays were also oc-

casioned by difficulty encountered in getting the extra needed

number of meters and yokes and covers, due to the manufac-

turing situation at the time.

The record for the number of meters set in a day was made

by one of the men engaged at that time who had no previous

experience and was not a pipefitter, his record being 22.

The average cost for meter setting when the large force

was working was approximately $7.50, which included all labor

and hauling and the material used, with the exception only of

the meter. This does not include any overhead.

In considering the cost of setting it must be remembered

that the work was begun in the spring of the year and there

were many days of rain and snow, which seriously interfered

with but did not stop the work. In digging, too, it was neces-

sary to pick thru the frosted ground, which otherwise would

have been easy shoveling. On some of the cold nights, where

it was necessary to leave holes open, risers and meters were

frozen and extra time was required to thaw them out, adding

to the cost.

As it was felt that some were missed that should be me-

tered, but could not be detected by the book records, a hurried

survey was made one morning after a snowstorm, attention be-

ing paid to those using outside fixtures the year round. The

results of this inspection increased our list considerably, as at

many places tracks in the snow were found leading to several

houses in the neighborhood, and the flat rate was being paid

only for the residence at which the hydrant was located.

Meter box as installed in 15-m. tile. The surface

OF the ground comes flush with the top of the cover.

The top, shown lying flat on the ground, is for frost

protection, and the one standing is the locked top

cover.



METHODS OF CONCRETE SEWER
CONSTRUCTION

By J. F. Springer, New York City.

Several varieties of design and con-

struction of concrete sewers are described
which, with the photographs, show the

adaptability of concrete to such construc-

tion, making many economies possible in

materials and labor as ivell as in special

forms of construction and of transmission

of materials tvhich are not possible with
other materials. The descriptions of actual

work done make the article specially prac-

tical and valuable.

SOME of the characteristics of concrete lend themselves

splendidly to sewer construction, but no material is so

perfect as to be ideal in all cases. Concrete, in other

words, has its faults as well as its advantages. Prominent
among its faults are its permeability to water under pressure

and its lack of tensile strength. These defects are both of

them more or less capable of elimination. Steel reinforcement

supplies to some extent a means of combatting tensile weak-

ness and is rather peculiarly fitted for this duty because of

the fairly close correspondence of its co-efficient of linear

e.xpansion with that of concrete. Permeability may be fought

by giving the concrete a maximum density. Unfortunately,

density means an increase in the percentage of the most ex-

pensive ingredient, Portland cement.

Concrete sewers may be built of concrete pipe or as con-

crete-lined excavation. In both cases the sewer must be

strong enough to resist the crushing pressure on its arch of

the weight of earth or other load on top of it and pressure in

any other direction on account of water in the ground or com-

pressible or movable soil, as well as pressure of water from

within in case such pressure is possible for any reason.

In illustration of a portion of the foregoing remarks, may
be cited the Stieren street storm sewer at San Antonio, Tex.

The main line is made of concrete, some of it being 21^ and

some 4 feet in diameter. Part of this line was given a rein-

forcement of wire mesh, part was not reinforced. Where the

reinforcement was used, it weighed about 1 ton to, say, 1S5

linear feet of conduit. It was bent to shape by workmen
using hammers, the resulting section being not a circle, but

octagon. Steel forms were employed and the tube was cast

in position. The typical section shows a cylindrical shell with

a fiat horizontal surface where the sewer rests on the soil.

The trench in which this pipe was poured varied in depth

from 6 to 12 feet. The concrete was similar to that made liy

the formula 1:2:4, the river gravel containing an excess (it

sand. Crushed limestone was used to offset this. This ability

to use local materials in large part in making the concrete

has done much to popularize it for sewer construction.

At Los Angeles, Cal., we have an example of a concrete pipe

sewer over 5% miles long. The pipe in this case was cast in

sections above ground and then allowed a period for maturity

before being put in final position. The minimum period for

maturing was 15 days. Steel forms were employed, and the

sections cast were 3 feet in length, whatever the diameter

might be. A fairly dense concrete was employed, following

the formula 1:2:4. One-half mile or more of the sewer con-

sists of C6-inch pipe, and 5 miles of pipe, varying from 34 to

CO inches in diameter.

The joints were made by means of a cement mortar, 1:2
mixture. Heavy roofing paper or sheet iron was employed on
the exterior of the sewer to provide a form for the grout.

When all was ready, the grout would be poured from one side

until it appeared on the other, when pouring would be com-
pleted from the other side. If, for any reason, the grout failed

to appear as expected, the joint was dug out and the difficulty

was removed. A 3-foot length of 60-inch pipe, having a wall
thickness of 6 inches, weighed 3,000 pounds.

At other points along this De la Brea sewer at Los Angeles,
the size of conduit required was much greater, 1,240 linear feet

having dimensions of 12"4x9 feet, and 1,621 linear feet being
somewhat smaller, 10x8 1/3 feet. All of this larger size was
constructed of reinforced monolithic concrete. On other sec-

tions, monolithic concrete, not reinforced was used for cross-

sections of large but varying sizes. Part of the large con-

struction consisted of invert and arch, the latter provided
with numerous reinforcing rods.

An interesting instance concerned in the laying of pre-

molded concrete shells occurred not long ago in Philadelphia.

Two varieties of shell were used, a 3C-inch circular shell and
an egg-shaped shell, 36x42 inches in dimensions. The pipes

A CONCBirrK SKWKR IIKRK Dl.SClI.VIti.l > ll- (.iLlilN\l;v

KlyOW OF SEW.\fiK l.NTO TIIK CHAN.NKL TO llll I N n Ki HUM,
SEWER RUNNING OFT TO THE LEJT TOWARD THE SPECTATOR.
When sufficient storm water comes to ovtatFLOw the
dam seen in the foreground, the excess runs off in
the overflow sewer under construction at the bight.
Note the hei.nkorce.mknt in the walls which will bb
extended up to beceive a flat top ob an arch of co.v-

siderable radiu.s over the wide space at this separa-
tion of the waters. note the method of suppobtino
the existing vitrified pipe line duri.no the construc-
tion of the new seweb.
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were in general made in short lengths of 4 feet each. The
circular shell had a wall thickness of 4 inches. Trianirular

steel mesh was used for reinforcement. It was set concen-

tric with the shell and 1% inches back of the interior surface.

Similar mesh similarly placed was used in connection with the

egg-shaped sections.

The forms were of metal and consisted of two cast-iron

rings for top and bottom of the pipe length and of two sheet-

steel shells for the body. Clamps and bolts held all together.

The inner shell was provided with a horizontal shoulder

formed of angle bar, upon which was placed a thin steel disc.

This disc closed the interior of the mold and served as a table

from which concrete might be worked into the form. The
mode of providing for the projecting steel mesh at the socket

end was as follows: The cast-iron ring for the socket end

was laid on the working surface and the inner shell of the

form put in place. A slot was provided in the cast-iron ring

of such dimensions as to make it a convenient receptacle for

the projecting reinforcement. The piece of mesh was now set

in place in the slot and the latter was filled up with sand.

The purpose of the sand was to prevent the entrance of con-

crete when the pipe was cast. The cylindrical shell of mesh
was in one piece, being made from fabric wide enough for one

length of pipe. One roll of the material weighed about 450

pounds.

The socket and spigot ends had such forms as would be

produced by counter-boring in the one case and exterior recess-

ing in the other, and when put together the continuity of the

inner cylindrical surface was not interrupted. When the joint

was prepared, the two parts fitted together with the project-

ing reinforcement between them. A hole was provided at the

top thru which grout might be poured. In this way the upper

part of the joint was sealed and reinforcement included in it.

The aggregate used in the concrete was made in proportions

1:2:4 from gravel or sand and trap rock crushed to a size vary-

Lli,> ' I Al{ AKHI AM> INVjatT WITH DIFFEKt.NT BADII A.VU

A UiW VEKTICAL WALL BtrrwEEX. AS ITSED IN NEW YOBK.
Forms with woode.n Rins. braces and laggi.ng were used
IX THIS COXSTRICTIOX.

ing from '4 to % in. The concrete was mirced rather wet so

that it flowed readily into the form. It was put in place by

an e.xperienced man armed with a spade made from a steel

plate which had been curved a trifle. The effective handle was
about 7 ft. long. In spite of every effort in placing, air holes

would sometimes form on the surface of the pipe. Paraffin

oil was used on the forms to prevent adhesion of the concrete.

Ol'TSlDE OF FORMS
l.SED IX COSSTBUCT-
IN<; THE SEWEB
SHOWN IN THE PBE-
(KIIING PHOTOGRAPHS,
SHOWING THE WOODEN
LAC.(;ING, THE DE-

FUKMED BAR BEIX-
FURCEMENT. CIRCUM-
FFRENTIAL AND LONG-
ITlDINAi. THE METH-
OD OF HOLDING HOtJSE-

(ONNECTION PIPES IX
PLACE UNTIL CONCRETE
IS POURED AXD SET,

Avn THE TBENCH
KRACIXG.
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Some trouble was nevertheless experienced. A 12-hour vapor

bath was tried, but some doubt had been expressed as to the

desirability of using this remedy, because of the considerable

difference in temperature between top and bottom.

The trenches were excavated about 1 ft. wider than the

pipes. The depth was carried to a level about 3 in. lower than

the point determined for the bottom of the sewer. Instead of

resting the concrete shells directly on the soil a concrete

cradle of 1:3:4 mixture was provided. The cradle was broad

enough to provide a curved rest 12 in. deep. How to seat the

pipe on the cradle seems to have required experimentation.

After some trial, the method adopted required the concrete cra-

dle to be brought up to within about '-j in. of the proper level

ClKCl I,AE ARCH AND CIBCtrLAB I.NVEBT OF LARGE RADrUS.
Design used in the new sewer constricted in connec-
tion WITH the founding OF THE UNION DEPOT BUILDINGS
IN Chicago. Pressed steel ribs are used in the forms
AND wooden panels COVERED WITH SHEET .STEEL FOR LAG-
GING.

^

A DESKiN I .•<ED IN New York i.nvolving a circular in-

vert WITH large radius. VERTICAL SIDE-WALLS AND FLAT
SLAB TOP. The clear marks of hoards and nails SHOW
THAT WOODEN FORMS WERE USED HERE ALSO.
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oi the bottom of pipe. Three days or more were allowed for

hardening. When all was ready for actually setting the pipe,

a mortar was spread to the depth of ''s in. and the pipe was
settled upon it. The making of the joint then followed, where-

upon the cradle was brought up to its required height.

The making of the joint was effected "by first overlapping

the reinforcement projecting into the socket and pressing it

into position, then applying a stiff mortar to the lower half

of the socket from the inside of the pipe, and grouting the

upper half from the outside thru the pouring hole at the top.

The mortar was pressed thru the reinforcing until the lower

half of the socket was completely filled, when it was troweled

to a smooth finish: a steel band 6 in. in width was then sprung

around the entire interior of the pipe and keyed tight to pre-

vent the escape of the grout, the exterior being sealed with a

coat of stiff mortar covering the joint on the entire upper half

of the pipe and extending about 12 inches below its center.

While the grout was being poured a heavy steel wire was

worked in the joint to prevent choking and to expel the air.

This was continued until the joint was completely filled and

the grout was brought to the top of the injuring hole. The
steel band was removed in 24 hours and the joint smoothed

to a finish on a plane with the interior surface of the pipe."

Both the mortar and the grout followed the formula 1:2.

As to relative cost of such sewers as compared with brick,

it is interesting to note that several years prior to actual con-

struction, but at a time when labor and material costs were

about the same, bids were received for brick construction.

The lowest bid for the circular 36-in. sewer was $7.95 per lin.

ft. The lowest bid for concrete, the concrete bids being re-
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A SECTiox OF Mill
I UKEK SEWEB, St.

I.oris, Mo., WHEBE
IHK SEWER HAS A
^IMI-CIRCULAB ARCH,
\ HtTIC.\L SIDE-WALLS
AND AN INVERT
vlilCH IS ALMOST

I I.AT. Steel forms
-Kh:M TO HAVE BEEN
'^KD IN THIS CASE.

I HE WATER STANDING
IN' THE BOTTOM
lAKES IT DIFFICULT
lo SEE THE DESIGN AS
IT BEAI.I.Y IS. This
SECTION OF THE SEW-
ER IS A ROCK TUNNEL
LINED WITH CONCRETE
WHICH WAS placed
BY COMPRESSED AIR.

ceived presumably about the time of construction, was $5.10

per lin. ft. of sewer. Here is a very substantial difference.

However, for the egg-shaped construction, the lowest bids

were about the same, the brick having a slight advantage.

The prices included excavation, backfilling and repairing.

It is considered to be a bad condition when a reinforced

concrete sewer develops any kind of cracks, even those as thin

as hairs. There is then danger that the reinforcement will

suffer corrosion. It should be remembered that the relation

between concrete and steel is a two-fold one. The steel is there

to furnish tensile strength; the concrete has the duty of pro-

tecting the steel. It is valuable then to know that experiments

carried out for the benefit of the city of Philadelphia showed

that a concrete cradle provided a much better support for re-

inforced concrete pipe than a bed of sand. The experiments

coverd both circular and egg-shaped shells, the latter having

a flat base. The superiority was observed for both types, but

was more pronounced in the case of the circular pipe. The

loading against which protection was sought was similar to

that of a backfill.

As to permeability—that is, liability to leakage—if con-

crete is properly made and in accordance -with the formula,

1:2:3^-;, no trouble should ensue for pressures amounting to

5 pounds per sq. in. That is. a constant head of ground water

of 11 ft. is permissible. It was brought out in the permeability

tests at Philadelphia that pressure on freshly poured concrete

promotes water-tightness. The parts of the shells which con-

stituted the upper halves when in the forms were found more
permeable than the other parts. My suggestion, growing out

of this, is to the effect that the forms should be so made as to

make it possible to put the whole shell under pressure during

the early period.

The Philadelphia experiments are thought to warrant

placing the reinforcement (wire mesh) close to the inner face

of the sewer. This remark is to be understood as applicable

to circular sewer pipes 3 ft. or less in diameter and to egg-

shaped pipe whose greatest diameter is no larger than 3 ft.

The typical thickness of concrete over the mesh on the interior

was 1V4 in. With reference particularly to the question

w-hether this amount of concrete is sufficient to protect the

ax egg-shaped seweb laid alongside the subwat
. construction in seventh avenue. manhattan bobo,

New York Citt, of reinforced monolithic concrete.

The MASSIVE character of the structure and the elab-

orate PROVISIONS for a W.ATER-TIGHT JOINT WHEN THE
SEWEB IS EXTENDED ARE CLEARLY SHOWN IN THE PHOTO-

GRAPH, ALSO THE NATtTlE OF THE FOUNDATION CONSTRUCTED
FOR IT. Wooden lagging was evidently used in the
FORMS.
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steel itself, may be cited %-in. square bars in the City Hall

pavement at Philadelphia. Such bars were placed 1 or 1% in.

from the surface. A piece of such rod buried 1V4 in. was ex-

amined, after 19 years of service, by Mr. E. G. Perrott, who
states that there was "no evidence of corrosion or rust of any
kind." However, too much reliance must not he placed upon
one or two instances.

The Philadelphia experimentation developed that it re-

quired an internal hydraulic pressure of 25 pounds per sq. in.

to crack the pipe (36-in. circular). This is equivalent to a

head of 57 or 5S ft.

Some of the pipe tested at Philadelphia was given a hot

vapor hath for about 12 hours, the temperature ranging around

100 degrees. This procedure is advantageous to the contractor

because it permits the forms to be removed the day after pour-

ing. Furthermore, concrete set under these conditions could

be placed readily in very cold weather. However, the ad-

vantage to the purchaser was scarcely proved. It seems that

pipe cured by this process gave rather erratic results under

test. A steady increase of strength with age, as is the case

with concrete ordinarily cured, was not to be depended upon.

Some doubt must therefore follow this procedure.

Seattle has put in some 21 miles of sewers in recent years.

On one section something over 2 miles long, brick and concrete

have been used in conjunction. The cross-section is a circular

one, 12 ft. in diameter. This big conduit is largely an example

of tunnel construction. The arch is brick and the invert

concrete.

Chicago is building a big intercepting sewer in the southern

part of the city. It will be 10 miles long and cost some

$3,800,000. A horseshoe section has been adopted. A mile and

a half of the sewer runs mostly thru a section where the

ground is low and swampy. A stiff blue clay lies beneath the

upper layer. The section of the sewer in this district is

13x10.4 ft. Monolithic concrete is the material.

The general mode of procedure was as follows: A concrete
mixer with a steam engine and boiler shifts upon a track
along one side of the trench. Dump cars bring up the ma-
terial, each car having on board just about the right amount
for one charge into the "'i-yd. mixer. A charging hopper is

swung down to receive the materials from a car. \\'hen the

concrete has been mixed, it is chuted to the point of use. The
chute has two hinged sections which may be successively

thrown up to shorten it. Naturally, the long chute is used
when delivery has to be made low down in the trench, and the

shorter lengths as the placing rises to the top of the arch.

The contractor used wooden forms for the arch at the begin-

ning, but later on used a type of form which consists of steel

ribs and wooden panels, the latter being faced with steel sheet-

ing. With the steel forms, the short length of sewer is poured
in two operations. First, the invert is cast, wooden forms
being employed. Then, the side and arch forms are put in

place and the pouring is carried to completion. A 24-hour

Interval is allowed the invert for setting before the second

operation is begun.

At St. Louis, the Mill Creek sewer is a notable piece of

concrete construction. The section is in general a horseshoe

standing on a rather flat invert. Exteriorly, the side walls

are vertical. On the interior, however, the typical open-cut

section has inclined sides, the widest part of the interior being

about half-way between top and bottom. The exterior sides

also Incline in the same direction when the rock extends above

the springing line. The material is, in general, reinforced

monolithic concrete. This sewer is a big one, a typical section

being lGi-;xl6% ft.

A part of the sewer is in tunnel, nearly the whole of this

section having vertical side walls and circular arch. The con-

crete here is specified to be such that the fine aggregate has

one-half the volume of the coarse aggregate. To every 4V4 cu.

ft. of coarse aggregate, 94 pounds of cement are required.

Junction of horsi
shoe shaped sewer.
on the left, with .\

circular seweb, on
THE BIGHT. CoXCBETi:
IS SPECIALLY ADAPT-
ABLE TO SL'CH CON-

STBUCTIOXS AS THIS.

AS THE POSSIBILITY OF
MAKING VERTICAL
WALKS AND FLAT
ROOFS RENDERS UN-
NECESSARY THE BELL-

MOVTH ARCH INTER-

SECTIONS SO NECES-
SARY AND SO DIFFI-

CLXT TO DESIGN AND
CONSTRUCT IX .MANY
PLACES WHEN BRICK
OR STONE IS THE
STRUCTURAL MATERIAL
USED.
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A good deal of concrete placed at St. I^uis, especially in

the tunnel portion, was put in position by compressed air.

The materials were dropped down thru vertical holes con-

necting the excavation with the surface. They were received

in a hopper which stood over the mixer. The mixing appa-

ratus consisted of a single chamber tapering underneath to

about the size of the transmission pii)e. At the top, this mixer
had a door opening downward—that is, inward. All the ma-
terials, including water, were put in thru this door, where-

upon it was closed. The interior of the mixing chamber was
not provided with paddles or other mechanical devices for mix-

ing. In fact, the mixing of the materials was accomplished
by manipulating two jets of compressed air which discharged

when desired into the chamber. One jet was located at the

top, the other at the bottom. The lower jet was directed hori-

zontally and was located at the elbow of the discharge tube.

Part, perhaps a considerable part, of the mixing was prob-

ably accomplished in the transmission pipe immediately after

discharge from the mixing chamber. .After the charge was
jostled by the jets, it was shot off thru the transmission piping.

The pipe line for this system may be added to at will until

it is 900 or 1,000 ft. long. In the present case, it seemed con-

venient or desirable to use about this length, the concrete be-

ing carried along the tunnel in one direction up to the maxi-

mum length of the pipe line and then in the other direction

up to the maximum length. In this way about 1,900 ft. of tun-

nel could be dealt with from one position of the mixer. Turns
could be made readily, provided only that they were not too

sharp and that the interior surface was normally smooth. The
turns might lie in any plane—horizontal, vertical or oblique.

The size of the transmission line used at St, Louis was, if I

am not mistaken. S in. in diameter. A somewhat smaller size

may be used, but the maximum size of coarse aggregate then

permitted is reduced. In transmitting it is important not to

let the pipe get full of concrete anywhere. An experienced

man, it is understood, has no real trouble. The air pressure

during mixing may be used in one or the other jet up to 80

pounds or even more. In actual transmission, the pressure

may be cut in two after the initial dislodgement is effected.

The concrete often or generally travels at the rate of 50 ft.

per second in this system, so that tamping is unnecessary.

It is especially suitable for placing concrete overhead, as grav-

itation is overcome by the drive of the air. It is not necessary

that the concrete be especially wet. Naturally, one will select

pipe having a smooth interior and which may readily be con-

nected up. Lap-welded, merchant steel pipe with flanges

welded on would appear to be nearly ideal. A pipe-line system

such as this has a strong appeal in connection with sewer

work, especially where the sewer is a small bore tunnel. The
pipe affords a very compact means of transporting the con-

crete. It is easily lengthened and may be used again and

again.

There is another system of placing concrete which is com-

ing into notice and which has its strong points in sewer con-

struction. This is a system which uses a special miser and

atomizer and transmits. like the compressed-air system, thru

a pipe line, but uses superheated steam as the driving power.

It has been used on tunnel work in connection with two old

stone-lined water conduits for whose maintenance the Dela-

ware. Lackawanna & Western R. R. is responsible.

The Public Service Commission of the First District, New
York State, exercises in New York City, amongst other duties,

a supervision of certain sewer construction. Four of the ac-

companying photographs show examples of concrete construc-

tion carried out under their care.

STREET CLEAMXG IN NEW YORK
John T. Fetherston, commissioner of street cleaning of New

Y'ork, under the mayor of the city, is the first such commis-
sioner the city has ever had who was experienced in the actual

cleaning of streets. He has the highest executive ability of

any commissioner in the history of Manhattan boro except

Col. George E. Waring, which has been demonstrated in the

thoro manner in which the problem of snow removal has been

solved and the comparatively low cost at which this work has

been done for heavy snowfalls, as compared with former rec-

ords of completeness, speed and cost of removal. His work in

this line has been described in recent numbers of JIuxicipal

Engineebixg.

There are several obstacles in the way of the highest eflS-

ciency and economy in carrying out the work of the depart-

ment, and Mr. Fetherston has obtained from Richard T. Fox
a full report after a thoro investigation of his work and the

conditions under which it is done, with recommendations of a

plan for installing a model street cleaning district in Manhat-
tan boro to serve as an object lesson on street cleaning meth-

ods and results on which to base extensions of the system

thruout the city, as well as to serve as a ground for experi-

ments in new machinery and methods.

Mr. Fox was for seven years prior to 1902 connected with

the department in various capacities, and has for some years

been in executive charge of the Citizens' Street Cleaning Bu-

reau of Chicago.

Mr. Fox gives a brief history of the New Y'ork street clean-

ing department, showing its close connection, with but one or

two exceptions, with the political machinery in the city and

the consequent comparative inefBciency of many of its 7,000

employes, contrasting this with the independent administra-

tion of Colonel Waring, who was able to produce far better

results with very little increase in cost, because he could em-

ploy competent men. discharge incompetents and develop a

system and an esprit de corps which produced co-operation

and a desire of each man to do his full duty. The removal of

this handicap from Mr. Fetherston's department is strongly

recommended. Another difficulty is the necessity under the

present financial plans of the city for estimating months in

advance the various items of expenditure that detailed appro-

priations may be made. It is evidently impossible to do this

accurately in a business which depends so much upon the

weather and the varying conditions of traffic, building opera-

tions and street repairs.

Detailed recommendations as to the establishment of the

model district are made and studies of methods developed by

Mr. Fox in his Chicago organization are given in great detail.

In brief, Mr. Fox favors the hand cleaning of streets with

brush and pan, each man patrolling the area of his district

rapidly enough so that each dropping of dirt can be picked up

within fifteen minutes, thus preventing drying and plastering

over the surface as much as possible. He includes sidewalks

in the street area for cleaning. This hand work is supple-

mented by flushing with pneumatic or pumping motor flush-

ers at night to remove the fine dust not touched by the brooms.

The standard of cleanliness is one very difficult to define,

but Mr. Fox has defined it as above for Chicago, and shows

that it is higher than the standard in New York and removes

50 per cent, more dirt.

The large cities will doubtless long have much horse traf-

fic, tho the percentage of automobile traffic has vastly in-

creased. As the use of the horse on city streets is reduced

the street cleaning problem will become less complicated and

will more nearly approach a condition of police regulation of

littering the streets

August, 1916



SOME COMPARATIVE TESTS
OF THE WEARING QUALITIES OF PAVING BRICKS,

CONCRETE, MORTAR AND NEAT CEMENT
By F. L. Roman, Testing Engineer, Illinois State Highway Department.

THERE are at present very few data on which to base

reliable estimates as to the relative length of life of

concrete and brick pavements, when the wearing quali-

ties of the materials alone are considered. The following ex-

periments, while in no way conclusive as to the comparative

value of brick and concrete pavements, have brought out a

number of interesting facts in regard to the comparative wear
of brick and concrete blocks, and also as to the comparative
wearing qualities of neat cement, mortar and concrete.

It should be kept in mind, however, thruout the following

discussion, that concrete in a pavement is, with the exception

of the joints, in a continuous slab, and will therefore show
much better wearing qualities, as compared to a brick pave-

ment, than comparative tests of concrete blocks and paving

bricks would indicate.

Description of Tests.

The experiment consisted of preparing blocks of concrete,

mortar and cement of a standard paving brick size {314 by

4 by S'/^ in.) and submitting them, when 90 days old, to the

rattler test for paving brick.

The same cement was used in the preparation of all of the

blocks, and the same sand was used in the mortar and con-

crete blocks. The analysis of the materials is given in the

last portion of this paper.

The quantity of water used was such as to give a cement

paste of normal consistency for the cement blocks, and such

as to give mortar and concrete which could be floated without

tamping, but which were not so wet that they would flow

readily.

The mortar blocks were made of 1 part cement and 2 parts

sand, and the concrete blocks of 1 part cement, 2 parts sand

and 3% parts gravel or crushed stone. All measurements were

by weight.

The blocks were kept under wet sacks for one week and

after this period they were sprinkled with water once a week.

The blocks were all tested in the rattler at the age of approxi-

mately 90 days, after they had been air dried for one week.

The rattler used was a standard paving brick rattler as

recommended by the National Paving Brick Manufacturers'

Association, rotated at the rate of 30 revolutions per minute.

Ten blocks were taken for each test and a standard charge

of 300 pounds of cast iron shot used. In order to follow closely

the effect of this abrasion test, all the blocks were submitted

to repeated rattler tests of 9U0 revolutions each. Ten paving

bricks, representing five brands of blocks used on State Aid

roads in Illinois, were submitted to a similar test. Each

block was marked in such a way that it could be identified

during the entire experiment.

Remits of Tests.

The neat cement blocks chipped so badly in the rattler

that they could not be identified at the end of 900 revolutions.

The average loss of these blocks was 42.9 per cent. It should

be noted, however, that this loss was due mainly to chippiuj;

and not to actual wear of the surfaces, as some of the blo<ks

when taken out of the rattler were showing practically no

wear on some of the faces.

The results of the rattler tests on the mortar blocks, con-

crete blocks and paving bricks are shown in Tables 1 and 2

respectively. Crushed stone was used as the coarse aggregate

in the concrete blocks marked 1 to a, inclusive, while gravel

was used as the coarse aggregate in the concrete blocks marked
6 to 10, inclusive.
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Table No. 1.

Showing losses of blocks in per cent by weight in last 900

revolutions:

Revolutions of Rattler 900 1800 2700 3600
Mortar Block No. 1 22.0 22.8 22.0 24.8
Mortar Block No. 2 22.6 2l!8 21.0 24.4
Mortar Block No. 3 23.0 23.8 22.1 26.7
Mortar Block No. 4 23.1 23.2 22.2 26.3
Mortar Block, No. ,t 24.2 24.4 23.1 28
Mortar Block No. 6 21.2 21.1 20.0 22.9
Mortar Block No. 7 20.6 21.1 19.9 23.4
Mortar Block No. S 22.8 24.3 23.0 26.6
Mortar Block No. 9 25.5 26 8 25.6 31.6
Mortar Block No. 10 27.0 28!6 28.4 34.5
AveraKe per cent loss of mortar blocks 23.2 23.8 22.7 26.9
Concrete Block No. 1 34.4 30.2 55.4
Concrete Block No. 2 34.3 3l!7 40.8
Concrete Block No. 3 39.5 37.2 39.2
Concrete Block No. 4 38.1 36.7 45.2
Concrete Block No. 5 41.3 37.8 15 9
Concrete Block No. 6 34.5 24.2 23!6
Concrete Block No. 7 42.9 35.6 broken
Concrete Block No. 8 32.0 26.0 30.8
Concrete Block No. 9 36.2 28.3 34 4
Concrete Block No. 10 32.2 27.3 29.2
Average per cent loss of concrete blocks 36.6 31.5 34.9
Average per cent loss of crushed stone con-

crete blocks, 1 to o inclusive 37.5 34.7 39.3
Average per cent loss of gravel concrete

blocks. 6 to 10 inclusive 35.7 28.3 29.5
Paving Brick D No. 1 12.4 6.1 6!5 7 1
Paving Brick D No. 2 11.8 5.2 4.8 4.3
Paving Brick P No. 3 16.4 9.3 6.8 6 8
Paving Brick P No. 4 15.2 7.8 7.5 4.2
Paving Brick A No. 5 12.1 6.2 6.1 5.1
Paving Brick A No. 6 12.1 116 9.3 9 3
Paving Brick S No. 7 11.3 broken
Paving Brick S No. 8 16.5 5.9 6.7 4.8
Paving Brick B No. 9 16.5 9.0 9 4 10 7
Paving Brick B No. 10 12.3 9.0 5.2 5.2
Average per cent loss of paving bricks 13.7 7.S 6!9 6.4

Note—D No. 1, and D No. 2. Danville Blocks; P No. 3 and P. No. 4,
Poston Pavers ; A No. 5, and A No. 6, Albion Shale Blocks

;

S No. 7. and S No. S, Springfield Blocks ; B. No. 9. and B No
10, Ban- Blocks.
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PAVINd BRICK.
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Table No. 2.

Showing total losses In per cent by weight of blocks:

Revolutions of Rattler 900 1800 2700 3600
Mortar Block No. 1 22.0 39.7 53.0 64.7

Mortar Block No. 2 22.6 39.6 o2.3 63.9

Mortar Block No. 3 23.0 41.2 54.2 66.5

Mortar Block No. 4 23.1 40.8 54.1 66.2

Mortar Block No. 5 24.2 42.5 5o.8 68.3

Mortar Block No. 6 21.2 37.8 60.3 61.7

Mortar Block No. 7 20.2 37.5 49.8 61.7

Mortar Block No. 8 22.

S

41.5 55.0 66.9

Mortar Block No. 9 25.5 45.6 59.4 72.3

Mortar Block No. 10 27.0 47.8 62.7 75.5

Average per cent loss of mortar blocks 23.2 41.4 54.7 66.8

Concrete Block No. 1 34.4 54.2 79.5

Concrete Block No. 2 34.3 55.2 73.5

Concrete Block No. 3 39.5 61.9 76.9

Concrete Block No. 4 38.1 60.8 78.5

Concrete Block No. 5 41.3 63.4 69.2

Concrete Block No. 6 34.5 50.4 62.0

Concrete Block No. 7 42.9 63.3 broken
Concrete Block No. 8 32.0 49.7 65.2

Concrete Block No. 8 32.0 49.7 65.2

Concrete Block No. 9 36.2 54.2 70.0

Concrete Block No. 10 32.2 50.7 65.1

Average per cent loss of concrete blocks 36.5 56.4 71.1

Average per cent loss of crushed stone con-
crete blocks 1 to 5 Inclusive 37.5 59.1 75.5

Avertige per cent loss of gravel concrete
blocks 6 to 10 inclusive 35.7 53.7 65.6

Paving Brick D No. 1 12.4 17.

S

23.1 28.5

^

PavinK Brick D No. 2 11.8 16.4 20.5 24.0
Paving Brick P No. 3 16.4 24.2 29.4 34.2
Paving Brick P No. 4 15.2 21.8 27.6 30.7
PavinK Brick A No. 5 12.1 17.6 22.6 26.6
Paving Brick A No. 6 12.1 22.2 29.7 36.1
Paving Brick S No. 7 11.3 broken
Paving Brick S No. 8 16.5 21.4 26.7 30.3
Paving Brick B No. 9 16.5 24.1 31.2 38.6
Paving Brick B No. 10 12.3 20.2 24.7 28.3
Average per cent los.s of paving bricks 13.7 20.6 26.2 30.8

Note—U No. 1, and I> No. 2 .Danville Blocks ; P No. 3, and P No. 4,

Poston Pavers ; A No. 5, and A No. 6. Albion Shale Blocks ; S
No. 7, and S No. 8, Springfield Blocks; B No. 9 and B No. 10,

Barr Blocks.

When a block broke in the rattler, the weighing of the

pieces was not undertaken, but they were retained in the

charge. The condition of the various blocks, after 1,800 revo-

lutions in the rattler, is illustrated in Fig. 1 and Fig. 2. The
samples of these blocks are numbered in the following order

on all the photographs:

1, Neat cement block; 2, Mortar block; 3, Gravel concrete

block; 4, Crushed stone concrete block; 5, Paving brick.

The mortar blocks wore very uniformly, as shown in Tables

1 and 2. This is illustrated somewhat better by Fig. 3, which

shows the mortar blocks after they had been submitted to

3,000 revolutions of the rattler.

The gravel concrete blocks show a somewhat more irregular

surface than the crushed stone concrete blocks. The mortar

Fig. 2. Above; Cement mort.j^k and concrete blocks.

Bet.ow: Brick blocks, numbers same as for F^g. 1.
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MORTAE BLOCKS AI'TER RATTLEE TKST, 3,000 Rl'

blocks were, however, by far the best blocks tested, outside of

the bricks. While their loss in the rattler was larger than that

of the paving bricks, they remained more uniworm in size and
appearance and did not tend to break and chip like the paving

bricks. These qualities of the mortar blocks were checked by

rattling a second charge of ten blocks, a sample of which is

shown in Fig. 1. None of these blocks broke in the rattler or

showed any signs of chipping. The comparative wearing quali-

ties of the paving bricks and various kinds of blocks are well

illustrated by the curves of Fig. 5 and Fig. G.

Conclusions.

While no definite conclusions can be drawn from these tests

as to the relative wearing qualities of brick and concrete, yet

the results obtained appear to bring out the following facts

which have a bearing on concrete road construction:

1. The advisability of using rather small aggregates In

one-course concrete road construction. This will tend to in-

sure more uniform wear and a smoother surface.

2. The apparent advantage as far as wearing qualities

are concerned, of the two-course method in concrete road con-

struction. A rich mortar or fine aggregate concrete could

thus be used for the surface course, insuring much better wear-

ing qualities. At the same time, a lean concrete, or aggre-

gates of rather poor quality, could be used for the lower

course and the resulting cost of the road would probably be

less than the cost of the one-course concrete pavement, as built

at the present time.

3. The disadvantage of using a very wet concrete or of

excessive floating of the concrete, both of which have the effect

of bringing to the surface of the road a layer of neat cement.

The above tests show that neat cement will not stand impact

and will rapidly be worn off under traffic. It seems probable

that some of the depressions which form on concrete pave-

ments are due to the wearing of neat cement as well as to the

formation of stone pockets.

Materials.

The following materials were used in the tests described:

Cement—The same cement was used in all the blocks. It

consisted of a Portland cement of good quality, meeting the

requirements of the specifications of the American Society for

Testing Materials and showing the following analysis:

Specific Gravity 3.16

Fineness:

Retained on No. 100 sieve 4.5%
Retained on No. 200 sieve 23.3%

Time of Setting (Vicat Needle)

:

Initial Set 4 hrs. 30 min.
Final set 7 hrs.

Water required for paste of normal consistency 23%
Soundness Tests:

Accelerated Test good
Normal Test good

Tensile Strength:

24 hr. neat briquettes 305 lbs.

7 day neat briquettes 703 lbs.

25 day neat briquettes 834 lbs.

7 day sand briquettes 317 lbs.

2S day sand briquettes 367 lbs.

Chemical Tests:

Sulphuric anhydride 1.48%

Loss on ignition 2.00%
Insoluble residue 0.20%

Sand—The same sand was used for the mortar blocks and
the concrete blocks. It consisted of a material representing

approximately the average sand used for concrete roads in

Illinois. The fine sand passing the 1/20-inch sieve consisted

largely of quartz, while the coarse grains from ',4 to 1/20

were mainly limestone and trap rock with a small per cent

of soft materials, such as ochre, slate, etc. The results of

tests of this sand were the following:

August, ]9is
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Curves showing totai, loss ix peb cent by weight of
paving bricks. mortar blocks and concrete blocks sub-

mitted to repeated rattler tests of 900 revolutions.

A—Average loss of five brands of paving bricks.

B—Ai^erage loss of 1-2 mortar blocks.

C—Average loss of 1-2-3% gravel concrete blocks.

D—Average loss of 1-2-3^^ crushed stone concrete
blocks.

^
Sieve Analysis:

Passing 14 -in. sieve 97%
Passing 1/8 -in. sieve 83%
Passing 1/10 -in. sieve 77%
Passing 1/16 -in. sieve 62%
Passing 1/20 -in. sieve 54%
Passing 1/30 -in. sieve 27%
Passing 1/40 -in. sieve 14%
Passing 1/50 -in. sieve 4%
Passing 1/100-in. sieve 2%

Clay in Sand 1.2%

Wearing Test ; Per cent of wear 3.4

Tensile Strength:

7 day, 1-3 mortar 116% of Standard Ottawa Sand

28 day, 1-3 mortar 119% of Standard Ottawa Sand

90 day, 1-3 mortar 129% of Standard Ottawa Sand

Crushed Stone—The crushed stone used in the concrete

blocks No. 1 to Xo. 5, inclusive, represents approximately the

average stone available for concrete roads in Illinois. It was

graded as follows:

Passing 1 'j-in. sieve 100%
Passing 1 14 -in. sieve 97%
Passing 1 -in. sieve 74%
Passing %-in. sieve 56%
Passing Vo-ln. sieve 27%
Passing '/i-in. sieve 2%
The physical tests of the average rock in the quarry from

which the above crushed stone was obtained, are given below:

Specific gravity 2.65

Weight per cu. ft 165 lbs.

Water absorbed per cu. ft 2.33 lbs.

Per cent of wear 4.7

French coefficient of wear 8.5

Toughness 7

Gravel—The gravel used in the concrete blocks No. 6 to

No. 10, inclusive, was a mixed product consisting mainly of

limestone, trap and chert with a very small per cent of ochre,

slate and other soft pebbles. Its granulometric analysis and
per cent of wear were as follows:

Sieve Analysis:

Passing li^-in. sieve 100%
Passing 1 Vi-in. sieve 86%
Passing 1 -in. sieve 82%
Passing ^4 -in- sieve 64%
Passing %-in. sieve 32%
Passing Vi-in. sieve 0%

Wearing Test : Per cent of wear 3.6O

Paving Bricks—The paving bricks used in these tests rep-

resent five different brands of standard size pavers of the

same quality as used on State Aid roads in Illinois during the

past two years.

CUTRVES SHOWING LOSSES IN PEB CENT BY WEIGHT IN THE
LAST 900 REVOLl'TIONS OF RATTLER TEST OF PAVING BRICKS,

MORTAR BLOCKS AND CONCRETE BLOCKS.

A—Average of five brands of paring bricks.

B—Average of 1-2 mortar blocks.

C—Average of 1-2-3% gravel concrete blocks.

D—Average of 1-2-3% crushed stone concrete blocks.



The Nashville Receivership Case Will Not Longer
Delay Paving

For many months the municipal affairs of Nashville, Tenn.,

have been in very unsettled condition, due primarily to a suit

brought against the city and its board of commissioners by

R. M. Burns, who had been suspended by the commission from
his position in the financial department of the city.

He obtained a temporary injunction against his discharge.

This suit was followed by another brought by a number of

taxpayers against the city, the commissioners, contractors,

corporations and individuals, finally aggregating about fifty

parties. This case is still in progress, the complainants not

having completed their testimony, tho the record already ex-

ceeds 8,000 pages.

As a result of this suit, some of the commissioners have

been ousted and four of the five present commissioners are

new members of the board, one having been reinstated, two

having been appointed to fill the unexpired terms of persons

ousted or resigned and two having been elected at the begin-

ning of regular terms of office.

The lower court ordered the city placed in the hands of a

receiver, but this order was reversed by the higher court be-

fore it could be put into effect.

Injunctions were issued prohibiting the payment of any

money on any existing contracts, especially on paving con-

tracts, so that work in the city has been suspended for about

a year. These injunctions were dissolved several months after

they were Issued or were so modified as to permit the con-

tractors to proceed with their work, but immediately notice

was served on the board by those interested in the taxpayers'

suit that they would hold the members individually liable for

any payments on contracts which were later decided by the

courts to be invalid or illegal.

The board has been slow to take action under this state

of affairs, but has finally decided to follow its advisers and

permit work to proceed and on July 8 signed the necessary

agreements with two of the largest paving contractors whereby

they will proceed with the completion of the contracts which

were awarded to them in 1914 and 1915.

The advisers of the commission have been the city attorney,

who declared the paving contracts valid when they were let,

and special counsel of the new commission, Charles C. Trabue

and Thomas H. Malone, Jr., employed at the suggestion of the

city attorney to give an independent opinion upon the con-

tracts in the light of their original making and of the sub-

sequent court proceedings. He had the advantage also of the

results of the investigations made by an expert engineer,

Walter Douglass, of the staff of James Cameron, who had gone

over all the details of the contracts, and of the evidence given

on both sides in the taxpayers' suit.

The following extracts from special counsel's opinion give

the principal points on which their conclusions are based:

August, 1916

So far as we are advised, three grounds of objection to the
validity of these contracts on account of fraud have been sug-
gested, namely:

(a) Because of the exclusion of the bid of the West Con-
Btruction Company: and

(b) Because the Southern Bitulithic Company, the success-
ful bidder, was a subsidiary of the patentee, Warren Bros. Com-
pany; and

(c) Because of a combination to stifle competition.
(a) Mr. Douglas ( expert engineer employed by the city

of Nashville) says: "The bids of the West Construction Com-
pany were not regular, in that they did not accept the so-called
license agreement clause, which required the successful bidder
to pay to Warren Brothers Company $1.25 per square yard for
a sufficient quantity of bitulithic mixture (that is, stone, sand
and bitumen ) to pave one square yard of bitulithic pavement
2 inches thick, the said mixture to be furnished within three
miles of the work."

This West bid was not considered by the commissioners.
The city has the right to specify Warren Brothers patented
bitulithic mixture; then undoubtedly it was its right and duty
to disregard any bid that did not conform to that specification,

and it is certain that the West Construction Company's bid
did not so conform.

And even if the specification of Warren Brothers' bitulithic
was void, this would not let in the West bid, but would invali-

date the whole letting. The terms of the bid stated that it

would be "necessary to determine what royalty Nashville will
be charged," and there is evidence from various sources tend-
ing to show that the usual royalty was 25 cents a square yard,
so that, on the theory on which the West Construction Com-
pany acted in making its bids—and assuming that the Warren
Brothers Company would have acceded to this plan—it would
seem that there should be added to the West Construction
Company's bid the royalty of 25 cents a square yard, which,
according to the details in Mr. Douglas' appendix 11. would
make the West bid exceed that of the Southern Bitulithic Com-
pany. City Engineer Southgate confirmed that in his testi-

mony in the city suit.

The city's specifications incorporated Warren Brothers' pat-

ented specifications for the bitulithic wearing surface, the city

acquiring the rights to do so under the license agreement. The
West Construction Company in its bids ignored this license
agreement and proceeded on the assumption that Warren
Bros." patent was invalid. It appears, however, that this War-
ren Brothers' patent was some years ago sustained by the
United States Circuit Court of Appeals for this circuit (opin-
ion by Judge Lurton), in Warren Brothers Company vs. City
of Owosso, 166 Fed. 399, 92 C. C. A. 227, a decision which the
Supreme Court declined to review on writ of certiorari (2H
U. S. 525, 53 L. Ed. 1067), and that decision had been followed
in three other Federal cases, namely, Warren Bros. Co. vs.

City of Montgomery, 172 Fed. 414; Warren Bros. Co. vs. City of

New York, 187 Fed. 831, 109 C. C. A. 591, and Warren Bros. Co.
vs. City of Grand Rapids, 216 Fed. 364. We conclude, there-

fore, that the city commissioners exercised a reasonable pru-
dence in treating the Warren Brothers' patent as established,

and in excluding from consideration the West bid, which ig-

nored that patent.

(b) As has been seen, these contracts were awarded to

the Southern Bitulithic Company.
This comi)any was, wo think, a subsidiary of Warren Broth-

ers Company : certainly the relationships between the two com-
panies were very intimate. If we are right, then the Southern
Bitulithic Company," in bidding, had an advantage over other
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companies. It may not have had to pay Warren Brothers Com-

pany $1.25 a square yard, or it may not have paid anything,

the separate identity of the two companies being purely formal

and involving a mere matter of boolikeeping.

While the city commissioners had, themselves, by specifying

Warren Brothers' bitulithic at $1.25 a square yard, excluded

from competition 70 per cent, of the total cost, nevertheless

the other 30 per cent, was supposedly open to competition.

Practically considered, however, it does not appear that, as

respects the bitulithic contracts, the city was damaged by the

circumstance that we are now considering. The unfairness

consisted in the opportunity of Warren Brothers Company or

its subsidiary to underbid other competitors, not to overbid

them.
The only real interest that the city would have in awarding

the 30 per "cent, would be to see that the cost was not exces-

sive, and Mr. Douglas expresses the opinion that it w^as not.

The vital question is whether the city had the ixjwer to

award 70 per cent, of the cost of the contracts in advance of

the bidding.
The rule is that fraud, to be relieved against, must be op-

erative and injurious to the party (Wayerbury vs. Netherland,

6 Heisk. 526), and that fraud without damage, or damage with-

out fraud, gives no cause of action. (Flippen vs. KnafBe, 2

Tenn., ch. 240; Rogers vs. Dibrell, C Lea. 77, and see also

Chamberlain vs. Coal Company, 92 Tenn. 13.) It has been

seen that the 30 per cent, was awarded at a reasonable figure,

so that if there was any fraud here, the city was not damaged
thereby.

It has been seen that the specifications for these bitulithic

contracts for 1914 and 1915 prescribed a patented material,

namely, Warren Brothers bitulithic wearing surface, and pro-

vided that the successful bidder must pay Warren Brothers'

Company therefor the sum of $1.25 per square yard; and it has

likewise been seen that this sum of $1.25 a square yard to be

paid to Warren Brothers' Company in any event constituted

70 per cent, of the total cost, leaving only 30 per cent, open to

competition.
The question as to whether a municipality can specify a

patented material under a charter which expressly or impliedly

provides for competitive bidding is one which has often been

before the courts, and one about which there is a decided con-

flict of authorities. The argument in favor of allowing munic-

ipalities to specify patented articles proceeds on the theory

that it is to the interest of the city and of all its inhabitants

that the best materials and methods of construction, whether

patented or unpatented, should be followed. The discussion of

this question might be extended to great length by a review of

the cases, but this seems to be unnecessary, inasmuch as they

are collected and reviewed in elaborate notes in IS L. R. A. 44,

5 L. R. A. (n. s.) 780, and 46 L. R. A. (n. s.) 990. The author

of the latest of these notes sums up his conclusions as follows

(46 L. R. A. (n. s.) 992): "The majority of the late cases

considering the question with reference to paving contracts,

however, sustain the right to stipulate for a particular kind

of paving material which is controlled by a patent, where the

owner of the patent files with the municipality an agreement

to furnish the material to a successful bidder at a stipulated

price, altho by a statute such contracts are required to be let

upon competitive bidding."

Upon a careful consideration of this whole matter we are

of opinion that, while the question is not all free from doubt,

the weight of authority and of reason supports the view that

city officials, in the exercise of an honest judgment, may spe-

cify a patented article or material, notwithstanding the pro-

vision in its charter that contracts shall be awarded to the

lowest responsible bidder, and that, therefore, these bitulithic

contracts were not illegal for this reason.

It has been seen that probably there was no excessiveness

in the cost of the 30 per cent, which was left open to bidding,

so that, if the cost was excessive, the excessiveness was in the

price of $1.25 a square yard fixed in the license agreement.

There is nothing to indicate that the city oflBcials were induced

by fraud to adopt bitulithic as a paving material or to consent

to the price of $1.25 a square yard, so that the question here

resolves itself into this: Does the fact that city officials, in

entering into a contract that is unaffected by fraud, exercise a

bad judgment and agree to pay the contractor an unreasonable

and excessive price afford a legal ground for avoiding the con-

tract?
We conclude on this point that these bitulithic contracts

cannot he avoided for the sole reason that the price contracted

to be paid was excessive, unless the excessiveness was so gross

and unconscionable as to impute fraud.

The city contracted to pay $1.45 a square yard for the bitu-

lithic wearing surface. Was that price excessive, and, if so,

was it grossly excessive? We have heretofore seen that the

excessiveness, if any, was in the license agreement of $1.25 a
yard, so that the question really is whether that license price

was excessive.

In the first place, what does excessiveness mean in this con-

nection? Does it mean in excess of the market price, as de-

termined by what other cities paid? Or does it mean in excess

of the cost plus a reasonable profit? If the particular price

was substantially greater than the market price it would be
excessive, otherwise not. ^

The freedom of individuals and corporations to contract is

highly regarded by the courts. In the absence of some such
circumstances as fraud or a fiduciary relationship the courts

will not interfere. A person may legally sell his wares or

services for whatever another will pay for them; and a pat-

entee may do this with the added and legitimate advantage
that he enjoys a monopoly.

We have no reason to doubt the validity of the Warren
Brothers' patent on this bitulithic paving. Also, the informa-
tion we have is that this bitulithic paving is good paving for

municipal purposes. Mr. Douglas, in his report, says: "We
must admit that the Warren Brothers' patents are probably
valid, that the pavements they have laid in Nashville are ex-

cellent, that they are masters of art of such construction, and
that it is difficult to get contractors who have knowledge of

the art approximately equal to theirs."

There is exhibited with Mr. Douglas' report a statement
(Appendix 11) purporting to show the license agreement
prices in some 370 contracts entered into with 200 or more
cities or towns. Most of these contracts are shown to have
been made in 1912, 1913 and 1914, but a good many were made
before 1912. Of the prices fixed in these 370 license agree-

ments none was lower than $1.25, the price fixed in the Nash-
ville agreements. Only 21, 5.7 per cent., of the 370 were as
low as $1.25, and of these 7 were made with Nashville. All of

the 349 license agreements in the list that were at a higher
price than $1.25 were made with other cities. They averaged
from $1.30 to $1.45, but a good many were in excess of the lat-

ter figure.

It even seems doubtful whether the Nashville price could

be shown to be unreasonable from an absolute standpoint, for.

while it may be an easy matter to ascertain the cost of the

labor and materials, and to add to that a reasonable profit,

something more must be added to represent the worth of the
patent, and this last item is one about which opinions may dif-

fer widely. Yet this difficulty must be overcome before any one
can say that the price is unreasonable. The worth of a patent
in the sense spoken of is largely a matter of opinion; and it

may be suggested with some force that the price that the pub-
lic is willing to pay is the best evidence of its worth.

In the same report above referred to Mr. Douglas says: "I

want you to realize that the Warren Brothers' Company will

be able to get a great many men of good reputation who will

agree with them as to the fact that the bitulithic is worth the
price paid by Nashville for it."

We conclude that these bitulithic contracts cannot success-

fully be impeached on the ground of excessiveness of price.

The contractors have their grievances due to the delay in

completing their work, which has caused them much extra

expense, due not only to the ordinary expenses of delays, but

also to the sharp increases in cost of materials and in wages

since these contracts were signed. They had brought suits

against the city for damages on account of these delays. The
agreements with the two contractors referred to, the Southern

Bitulithic Co., and the Foy-Proctor Co., cover the points on

both sides.

The companies withdrew their suits against the city; the

city agreed to pay the costs in the same up to dismissal; the

city pays the companies the amounts due for work already

done on contracts, and the companies waive claims to interest

on such payments for the time they have been delayed; the

companies agree to complete their contracts as promptly as

possible and the city to pay for the work according to con-

tract. The companies do not relinquish any rights to bring

suits for damages against persons or corporations responsible

for the delays producing the damages.

Four of the commissioners signed the agreements, Mayor

Ewing and Commissioners Elliott, Stainback and Tompkins,

but Commissioner Treanor refused to sign, claiming that his

legal adviser considered the contracts invalid. He will do

nothing to prevent the execution of the agreements, however.

August, isie
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The amount to be paid the Southern Bitulithie Company
when the work Is completed is $84,820.88 and the Foy-Proctor

Co., |153,G33.45.

The city has one peculiar problem on its hands in that it

is paying interest on the bonds issued to pay for this paving

at the rate of 5 per cent and is receiving 3 per cent on the

money on deposit in the banks, so that it has been losing 2

per cent a year on its capital. The bonds are serial bonds and

some of them come due before the pavements are completed

and paid for, so that the board is obliged in some way to pro-

vide the fund to retire the bonds immediately coming due, and

pay the difference in interest, as it must now use the money

raised by the bond issue to pay the amounts coming due on

the contracts, and the assessments for paying the bonds cannot

yet be made.

Decisions of the Higher Courts of Interest to

Municipalities

Ashland Need Jfot Purchase Water Works.—By original

contract, Ashland, Ky., could elect to purchase water works

from company at expiration of franchise for an arbitrated

price. Under provision of state Constitution, adopted later,

people voted $175,000 bonds for the purchase, but the arbi-

tration board, appointed under mutual agreement to make the

transfer, fixed value at $276,000. Held, that the constitutional

provision did not impair the obligation of the contract between

the city and defendant's predecessors, in violation of the fed-

eral Constitution, since the contract imposed on the city no

obligation to defendant and its predecessors to exercise the

option of privilege of purchase thereby conferred, and the

Constitution in no way affected the obligation resting on the

city of permitting defendant and its predecessors to exercise

the rights granted, and hence such option to purchase could

only be exercised in accordance with such section. A favor-

able vote by the voters of a city on the question of incurring

an indebtedness in a sum not exceeding $175,000 for the pur-

pose of purchasing and acquiring the rights, property and

franchise of a water works system did not authorize the city

to incur an indebtedness of over $276,000 for such purpose.

Ashland Water Works Co. v. City of Ashland (Ky.) et al.,

230 Fed., 254.

Damages for Delay in Completing Contract.—A contract

for the construction for a city of a bridge, which provides that

the bridge shall be completed within 150 working days, and

which stipulates that the contractor, for delay beyond the

time specified, shall forfeit to the city, as liquidated damages,

$25 a day, and which authorizes the harbor engineer to deter-

mine the amount, quality and acceptability of the work, and

all questions in relation thereto, and the performance thereof,

and decide every question which may arise as to the fulfill-

ment of the contract, and which declares that his decision

shall be final, permits the city to rely on the benefit of the

stipulation for liquidated damages for delay, tho the work

has been unnecessarily or unreasonably delayed by the city

or its agents or by others, as provided for in the contract, but

the contractor is entitled to credit for such delays in arriving

at the number of working days the work extended beyond the

150-day period. Mayor and City Council of Baltimore (Md.)

V. Ault et al., 94 Atl., 1044.

Binghamton Water Coynmissioncrs Legislated out of Office.

—The city of Binghamton was incorporated by Laws 18G7,

c. 291. The Water Act (Laws 1867, c. 780), enacted to enable

the city to supply itself with water, while not enumerating

the water department in the list of departments created by

the charter, by its provisions as to the duties and powers of

the water commissioners closely related it to the city govern-

ment, so as to make it in effect a city department. The Sec-

ond Class Cities Law (Consol. Laws, c. 53) applicable to

Binghamton on January 1, 1916, without specifically repealing

the Water Act or its amendments, by section 252 repealed all

ordinances of the city, so far as inconsistent with the chapter

and provided by section 94 that, if the city owned and op-

erated water works, the commissioner of public works should

appoint a superintendent to hold office during his pleasure

and to manage the city's water works under the direction of

the commission. Held, in an action against the treasurer of

the water commissioners and the commissioner of public

works to restrain their interference with plaintiffs as water

commissioners, that the water works was in fact a city de-

partment, and that the Water Act, as amended by Laws 1906,

c. 5SS, was inconsistent with the Second Class Cities Law, and
hence was impliedly repealed thereby. Water Com'rs of Bing-

hamton (N. Y.) V. City of Binghamton et al., 158 N. Y.

Supp. 888.

Official Index to State Legislation

The "Official Index to State Legislation," for 1915, pub-

lished in co-operation with the state legislative reference de-

partments and libraries represented in the National Associa-

tion of State Libraries and the American Association of Law
Libraries, and under the direction of the joint committee on
national legislative information service of those associations,

has been issued. It furnishes a ready reference to all state

legislation, and is corrected and cumulated weekly to include

all changes in position and new bills introduced during the

week. The arrangement of the subject index is (a) by sub-

jects, (b) by states, (c) under each state, the Senate first and
then the Assembly or House, and (d) the bills first, and then

the resolutions, by introduction numbers. Each entry for

each bill and resolution gives (1) the bill number, (2) the

date of introduction, (3) the name of the member introducing

the bill, (4) the subject, (5) the effect of the proposed legis-

lation or the "short title" of the bill, and (6) the position or

status of the bill, on the date shown at the head of the

column. In 1916, until June 1, the index will be cumulated
and published weekly, with insertion of changes in position of

bills and new bills introduced subsequent to the previous is-

sue. The subscription to all the weekly numbers, and the an-

nual number and supplements, for 1916. will be $100, and sub-

scribers for 1916 will be furnished the final 1915 number for

$10 additional. Law Reporting Co., 74 Broadway, New York.

City Planning for Somerville

Somerville, Mass., has a planning board of seven members,
established by ordinance under an act of the legislature of

1913. It seems to have very little money, $100 serving for ex-

penses for three months or more, and to have no powers ex-

cept of recommendation to the city council. Five of the seven

members serving in 1915 were new to the work. The board

recommends a thoro social and economic survey of the city,

with complete maps of physical facts prepared by the city en-

gineer. They propose to consider, in developing their work,

an increase in industrial establishments and their location in

the east and northeast parts of the city ; better development of

the congested portions of the city, the population per square

mile in the city being more dense than in Boston or most large

cities in the country: developing retail store districts, to

which shopping facilities will be restricted and in which social

and civic centers will bo established; transportation to Boston

and across town, to utilize the new rapid transit lines; recrea-

tion grounds and connections between them and the Metropol-

itan Park system. The board recommends that it be reduced

to five members, one appointed each year, so that it will have

a more permanent character than is possible under the present

ordinance.

August, Kie



FIRE
DEPAR'mENT

1^-'

^^3^
^M^^^^S^

New Developments in Fire Apparatus

The Locomobile Company recently delivered an auto patrol

to the Bridgeport, Conn., police department.

The body is mounted on a 48 chassis and is finished in Lo-

comobile green, with the words "Police Department," in gold,

standing out in strong contrast with the dark background.

The motor is a Locomobile standard G-cylinder model M,

capable of developing a speed of at least fifty miles per hour.

Entrance is effected at the rear of the car by means of a

wide step and two brass rails. There are no doors at this en-

trance.

The interior of the car is 5yoxl0x6 feet high, enabling an

average man to stand upright in it. Large cushions, uphol-

stered in genuine black leather, run lengthwise of the car,

affording seating accommodations for twelve persons. A dome

light, such as is used in the most up-to-date limousines, is lo-

cated in the center of the roof.

The car is equipped with an electric starting and lighting

system, extra large wind shield, special dirigible searchlight,

and is considered one of the most handsome jobs of its kind

ever turned out by the Locomobile Company.

Low Upkeep at Winthrop, Mass.

It cost the town of Winthrop, Mass., just $26.93 to operate

a Kelly fire truck for one year. Following is an itemized table

showing just how this money was spent:

Gasoline, 79 gallons at 2.5c $19.75

Oil, 4 gallons, 21/2 quarts, at 45c 2.08

Grease, 1 pound 20

Dry batteries, 10 at 19c 1.90

Presto tank 3.00

J26.93

Middletown's Vew Tractor.

On April 27, 1916, Middletown's new Federal tractor went

into service. Under the able leadership of Fire Chief Pitt this

department has progressed very rapidly, and to-day the tax-

payers are probably assured of a greater measure of protection

for each dollar of taxes paid toward investment and mainte-

nance than any other city of equal size in the world.

Middletown is fortunate in having Chief Pitt serve them in

his present capacity, for he brings to bear an experience that

has been gained over a longer period than that of any other

chief in the state. The purchase of the tractor was made in

view of the splendid work done by Federal combination No.

3113, which cost for gasoline only $5.07 for the first four

months of 1916. During this time the equipment was closely

watched and its speed and dependability, especially when run-

ning the steepest hills, instilled such a measure of confidence

in the people that they eagerly took up Chief Pitt's recom-

mendation for another Federal fire fighter.

Considering that this department lays claim to the dis-

tinction of being the first in the state to motorize, we are

glad to learn that their continued use of Federal equipment

proves conclusively the economy of Federal substitution for

the good old faithful horse. Taxpayers are certainly enthusi-

astic over the chief who can give additional protection at less

cost, and this is what Chief Pitt has done for Middletown and

what others are doing in all parts of the country. For he has

proved that motor equipment will pay for itself in two or

three years, one-half of which comes back immediately on the

sale of the horses. Curiously enough, it also makes another

fireman available for service in time of need, for the Federal

tractor at a fire stands without an attendant.

Motor Trucks and Pumps in Fire Departments

The Lent Motor Pumping Engine.

The motor pumping engine described herewith, and built

by the Alberger Pump and Condenser Company of New York

City, from designs patented by one of their engineers, Mr. L.

B. Lent, uses a unique type of centrifugal pump which is di-

rect connected to the gasoline motor. The car is also directly

driven through the pump by the use of a conventional trans-

mission, drive shaft and worm-drive axle.

THE PUMP CONNECTION.

A six-cylinder gasoline motor carries the main clutch bolted

to its flywheel. Directly behind the clutch shaft, and in line

therewith, is the pump, whose shaft is connected to the clutch

shaft through a flexible steel coupling. The rear end of the

pump shaft is connected to the transmission thru a similar

flexible steel coupling, and a pair of universal joints and drive

shaft conveys the drive to the worm of the rear axle. It is

thus evident that the car is driven in the conventional man-

ner, the drive passing .right thru the pump. If the pump
casing were removed, the remainder would constitute a stand-

ard truck chassis.

The design of the pump discloses a very simple and clever

method of meeting the service demands of fire apparatus,

which call for a considerable range of pressures and capaci-

ties. Specifications usually call for the pump capacity to be

delivered against 120 pounds pressure and approximately half

of the capacity against 200 to 250 pounds pressure.

The pump shown is built as a pair of two-stage pumps in a

common casing. A division wall thru the center divides

the two sides. A suction connection is provided on each side
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of the car. These connections divide outside the pump and

pass water to each side of the pump at the bottom.

Each side of the pump is capable of delivering its rated

capacity (400 gallons) against a discharge pressure of 12.5

pounds per square inch. Thus when the two sides are run-

ning together, or in parallel, the total delivery will be the sum
of the deliveries from the two sides, or 800 gallons at 125

pounds pressure. A water passage, cored in the casing, con-

nects the discharge from one side to the suction side of the

other side. This passage may be opened or closed by a quar-

ter turn of the plug valve located therein. It is thus possible

to easily and quickly deliver the discharge from one side of

the pump to the intake of the other. In this case 400 gallons

per minute at 125 pounds pressure is delivered to the other

side, in which the pressure is increased another 125 pounds,

making the actual delivery 400 gallons at 250 pounds pressure.

The delivery of water under pressure to the suction side of the

^
This Federal tbactoe ix combixatiox with MmDLET0W>'s

HOOK AND LADDER GIVES "GBEATEB PROTECTION AT LESS COST"

AND IS THE ENTHUSIASTIC BECOMilENDATION OF THE OLDEST FIBE

CniFF IN CONXECTICCT.

pump casing, as described, closes a check valve in the suction
line leading to this side, and so prevents water under pressure
flowing back into the suction pipe. The whole process of con-
version from a pair of two-stage pumps to a single four-stage
pump, or vice versa, is accomplished by a quarter turn of the
plug valve. In both the conditions described the results are
obtained at the same rotative speed, which is obviously the
same as the motor speed. By varying the motor speed, a wide
range of pressures and capacities is obtained.

The suction connections on both sides of the car are close
to the ground and in a handy position for coupling up. Four
discharge connections and gates are placed on each side of the
car, so that the maximum pump capacity may be taken off

from either or both sides. The usual fire equipment is carried
and body space is provided for 1,200 feet of 2i2-inch hose.

The total weight, with full equipment, but without men or
hose, is said to be less than 10,000 pounds.

Gas Emergency Truck
Many lives have been saved and heavy property losses

averted in the city of Chicago, since the installation of a new
emergency truck by the Peoples' Gas Light and Coke Company.
It responds to every big fire alarm, gas leaks, sewer and street

cave-ins. accidents to buildings, asphyxiation cases, suicides.

drownings, leaking gas mains and meters and similar emer-
gencies, rendering first aid to the injured and using the most
modern type of pulmotor to revive unconscious victims. The
attendants in charge of the truck are experts in the use of the

pulmotor and have rendered invaluable service.

The truck covers the entire city of Chicago, an area of over
eighty square miles of territory. It can be summoned out at

any hour of the day or night without expense to the city, cor-

poration, contractor, physician or private individual. Physi-

cians have highly praised the work of this truck and the
speed which it is able to make frequently enables it to reach
the injured person before a physician can arrive.

The truck was built by the White Company, of Cleveland.

li has a capacity of -"'i ton and a 45-h.p. motor. In answering
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fire calls it is tlie duty of tlie attendants to rusii into the

burning building, turn oft the gas or render such other as-

sistance to the injured or entrapped persons as it is possible

for them to perform. Before the truck was purchased by the

Peoples' Company, firemen were greatly handicapped in dis-

covering gas leaks or locating the shut-off valves. Delays of

this kind were very dangerous and frequently gas explosions

followed small fires that otherwise could have been averted

had the fire-fighters been able to quickly shut off the gas.

The emergency men Ijnow the exact location of all gas lines,

electric light connections, etc., and are able to render quick

assistance.

Big Saving at Worcester, Mass.

Name of chief—Wesley N. Avery.

City—Worcester, Mass.

AUTO ArPAI{.\TUS.

Period of time—From December 1, 1914, to December 1, 191.").

Type of motor fire apparatus—Combination hose and chemical.

Name of malte—American-LaFrance.

Cost of repairs, including labor and material | 2..S1

Cost of gallons of gasoline 22.73

Cost of gallons of oil 4.77

Cost of gallons of grease 10

Miscellaneous expense 16.41

Total cost ? 46.82

Distance traveled (miles ) 330

Cost' per mile $ .14

Number of alarms answered 151

HORSE-DRAWN APPARATUS.

Period of time—From December 1, 1914, to December 1, 1915.

Type of horse-drawn fire apparatus (same equipment)—Hose
wagon.

Name of make—Local builder.

Cost of repairs, including labor and material % .50

Cost of feed 330.07

Cost of shoes 72.00

Harness repairs 17.40

Miscellaneous expense

Total cost $419.97

Maxwell chief's car as operated by city of Ros-

WELL, N. M.

Distance traveled I miles) 310

Cost per mile $ 1.35

Number of alarms answered 158

UPKEEP ON TWO MOTOR PIECES.

Chief B. H. Barnes, fire department, Olympia, Wash., sub-

mits the following costs covering upkeep of one Seagrave

combination hose and chemical and White truck for a period

of twelve months:

Cost of repairs, including labor and material $ 10.75

Cost of gallons of gasoline ( at 19c) 43.60

Cast of gallons of oil 5.50

Cost of gallons of grease 2.40

Miscellaneous expense 200.00

Total cost $262.25

Distance traveled ( miles ) 260

Number of alarms answered 98

KiSSKL 6 CYL., 60 H. P., COMBINA-
TION AND HOSE TRUCK (WITH LAD-

DERS,) CITY OF North Platte, Neb.

Kissel 6 cyi,., 60 h. p., combina-
tion pumper and squad wagon, city

OF Oakland, Cal.

Kissel G cyl.. 60 h. p., combixa-
tion chemical and hose truck, city
OF Fall River, Mass.

Kissel 4 cyl., 50 h. p., combina-
tion CHEMICAL and HOSE TRUCK
(with LADDERS) CITY OF KaNKAKEE
III.

Kissel 6 cyl., 60 H. p.. combina-
tion CHEMICAL AND HOSE TRUCK
(with ladders), arkansas city,

Kans.

Kissel 6 cyl., 60 h. p., chief's

car, city of duluth, minn.
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Average Annual Team Cost.

Chief H. B. Jones, fire department, Amarillo, Tex., states

that the average annual cost of a team of fire horses is $88S.

Chief Jones submits the following cost record covering opera-

tion of a motor combination, for the same period:

Cost of repairs, including labor and material $ 1-18

Cost of gallons of gasoline ^^OO

Cost of gallons of oil 2o.20

Cost of gallons of grease '^^^

Miscellaneous expense, storage battery 8.17

Total cost * ^l'*^

Distance traveled (miles) (Combination, 265; combina

tion, 231; pump, 151)

Cost per mile

Number of alarms answered

The year's cost of tires and inner tubes for three pieces of

motor apparatus, is listed as follows:

Tires, 1-1-15 to 1-1-16 ?390.00

Inner tubes, 1-1-15 to 1-1-16 27.00

Annual Cost of Four Teams.

Mr. James P. Welsh, fire chief, Eau Claire, Wis., lists horse

maintenance (four teams), for past twelve months, as follows^

778.28 bushels of oats, average cost J0.454 $353.55

30.45 tons of hay, average cost $7.465 227.41

Rolled and ground feed

6560 pounds straw

647

.14

52

47.18

13.18

Total cost for forage $641.32

Cost per horse per year for forage $80,165

Cost per horse per day for forage 21 9G/100

Veterinary service x-.ou

Shoeing (per horse, $13.65) 109-20

Barn supplies ^^-^^

Total cost $773.67

Total cost per horse per year $96.70

Total cost per horse per month 8.058

Total cost per horse per day 26 49/100

"Our hose and chemical motor car," states Chief Welsh,

"during the year covered a distance of 246 miles, at the fol-

lowing cost:

Gasoline consumed amounted to 134 gallons, at a cost of .$14.50

Lubricating oil, 5 gallons 2.00

Oil forage for car (1.37^2 per month) $16.50

Repair costs "''•^'

Total for year $o0.61

Maintenance cost per month, $4.22.

"During the year we changed our rear wheels to standard

and from block to demountable four-inch dual solids; cost,

$188.08.

"In view of the fact that tire deterioration takes place re-

gardless of mileage, 1 would place a depreciation charge on

tires of approximately $3.00 per month. I do not believe it

will exceed that figure, and may drop somewhat below that

estimate.

With the prospects favorable for an additional piece of

motor apparatus in 1916, and the retiring of two more horses,

places us about 40 per cent, motorized."

Oakland, Cat, Comparisons.

Mr. Elliott Whitehead, fire chief, Oakland, Cal., submits the

following statement of motor costs as compared with horse-

drawn maintenance:

AUTO APPABATUS.

Period of time—From September, 1915, to March, 1916.

Type of motor fire apparatus—Hose and chemical.

Name of make—Seagrave.

Cost of repairs, including labor and material none

Cost of gallons of gasoline ( 55 gallons ) $ 5.23

Cost of gallons of oil (4 gallons) 1.20

Cost of gallons of grease 110

Miscellaneous expense 3.10

Total cost * 10-63

Distance traveled (miles) 9U

Number of alarms answered 43

AriO APPABATUS.

Period of time—From September, 1915, to March, 1916.

Type of motor fire apparatus—Double 80-gallon chemical.

Name of make—American-LaFrance.

Cost of repairs, including labor and material none

Cost of gallons of gasoline (50 gallons, at 9^20) $ 4.75

Cost of gallons of oil (i^'a gallons, at 30c) 1.45

Cost of gallons of grease 1-85

Miscellaneous expense 3.00

Total cost * 11-05

Distance traveled (miles) 37

Number of alarms answered 27

HOBSE-DBAWN APPABATUS.

Period of time—From September, 1915, to March, 1916.

Type of horse-drawn fire apparatus (same equipment)—Hose

and chemical.

Name of make—Robinson.

Cost of repairs, including labor and material none

Cost of feed (two horses) $120.00

Cost of shoes ^^^'^

Harness repairs 2.60

Miscellaneous expense 3.8a

Total cost
*156-^5

Distance traveled (miles)
''3

Number of alarms answered *°

John Snobarger has been the efficient chief of the fire

department of Goshen, Ind., continuously since 1884. The de-

partment was reorganized in 1905 on a paid basis, with twenty-

one call men and six regular firemen.

Chief Albert Herring, of Murphysboro, 111., joined the vol-

unteer fire company at sixteen years of age. Fifteen years

ago, when the paid company was formed, he was chosen to

head it and thus became the youngest fire chief of any paid

fire department in Illinois. He is a member of the Illinois

Firemen's Association and the International Association of

Fire Chiefs.
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Concrete Septic Tanks for Farm and Town Dwellings

Recent statistics show that many cities are healthier

places in which to live than is the average rural community.

The reason for this is that city health authorities enforce reg-

ulations compelling the disposal of house wastes in a sanitary

manner. Most cities are equipped with sewerage systems and

disposal plants where sewage is rendered practically harmless.

Small towns and rural communities are not usually so favored.

Farmhouse wastes are often thrown out upon the ground in a

thoughtless manner, without regard for the possible sickness

and death that may result from such practice, not only to per-

sons in the immediate locality, but to others far away. Most

epidemics of disease in the city, such as typhoid, scarlet fever

and diphtheria, can often be traced to insanitary conditions

on the farm, such as contaminated water supplied to dairy

stock.

House wastes scattered upon the ground or even discharged

into a cesspool, seep thru loose soil and eventually contami-

nate water supply, which, in turn, passes germs on to dairy

stock, then into milk. Cesspools, if located in firm soils, must

be pumped out periodically. In such cases the contents are

distributed over the surface of the ground, giving forth vile

odors, and the filthy wastes are sooner or later washed into

some stream, thus polluting it and spreading infection. If the

cesspool is located in sandy or gravelly soil, thru which the

contents made continually seep out, then sooner or later the

I. PLAN OF SEPTIC TANK tcith final disposal sys-

tem, after the svtirrigation method, showing also a sec-

tion of trench which may sometimes be necessary when

tile are laid in tight soil.

/4'Open Jointed Tile

, 4'Sewer

'^Tile-CkJsedJoints

_£4^0penJointed Tile

g/-0'—->Y'-
Length varieUe dependingon (Jiaracter -H

of sa)

= 5UB- IRRIGATION SYSTEM

source of domestic water supply on the farm, the well, will

become contaminated.

Modern conveniences of the city dwelling have been ex-

tensively adopted for the farmhouse. The kitchen sink, the

bath and indoor toilet are too convenient to do without, yet

have a penalty attached unless the wastes that are handled by

such a system of house plumbing are disposed of in a satis-

factory manner. The cesspool should no longer be tolerated.

Instead, a sewage disposal system that will be sanitary, con-

venient for use, easy to maintain and of simple construction,

should be substituted. Such a system is represented in the

modern septic tank.

A properly designed septic tank should have not fewer than

two compartments. House sewage is discharged into the first

of these compartments (sometimes called the sedimentation

chamber), where bacteria develop, multiply, and feed on the

sewage, so to speak, thus breaking up and changing a portion

into relatively harmless compounds. Such processes as occur

in this first compartment, however, do not render the sewage

entirely harmless. The bacterial process occurring in the first

compartment, which must be dark and practically air-tight,

represents one of two successive stages necessary for sewage

purification. The second, which consists of a combination of

oxidization, nitrification and filtration, must be performed in

the presence of light or air, or both. The order of purification

must always be as indicated, first, the bacterial action ; second,

aeration and nitrification, never the reverse.

Final disposal may be carried on in either of two ways.

Where possible to do so, surface or broad irrigation is satis-

factory, which means discharging the sewage from the septic

tank upon the land, where it is allowed to spread over the

ground and be acted upon by the sun and certain other bac-

teria which live in the upper layers or portions of the soil.

The plat of ground used for this purpose
'}"" may be cultivated land or may be an area

*cij of waste land. In either case it should be

^ located as far as possible from the source

_i_ of domestic water supply, this distance never

\

being less than 200 feet. Care should be

taken to keep dairy cattle from grazing over

the disposal area.

Discharges from the tank should be car-

ried to the disposal field by a tile line hav-

ing sealed joints and emptying into an open

ditch about 12 inches wide and 6 inches deep,

with laterals at right angles to it and about

G feet apart, dug with sufficient grade so

that the liquids will spread quickly and

evenly over the whole area.

Another method of disposal is frequently

practiced. This is called sub-surface irriga-
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Coyer
II. SEPTIC TANK, for use where sub-irrigation is

practiced, showing tank interior partly exposed as if a
portion of the tank were cut away.

tlon, and consists of discharging the tank contents into lines

of 4-inch drain tile laid with open joints, from which the

fluids leach or filter into the soil. The grade of such a tile

line should be not greater than 2 or 3 inches per 100 feet.

To prevent soil from entering the tile line thru the open

joints, these may be covered with fiat stones or pieces of bro-

ken tile of larger diameter.

Sub-surface irrigation is in a way similar to broad irriga-

tion, in that the final stage is filtration; the intermediate

step, namely, aeration and nitrification, being carried on im-

mediately beneath the surface of the ground instead of on its

surface.

Fig. I illustrates the disposal method by sub-irrigation.

Lengths of drains necessary will be governed by the nature of

the soil. If this is loose and sandy, 200 feet is sufficient, altho

in tight soil it may be necessary to double its length.

Generally speaking, the method of disposal by sub-surface

irrigation is best adapted to the single residence. This system

usually requires less attention to secure satisfactory opera-

tion; furthermore, the sewage is entirely hidden from sight

after discharged from the tank, and this is

a desirable feature.

Sub-surface irrigation is not well adapted

to firm or dense soils. In such eases a plan

sometimes adopted is illustrated at "A"

( Fig. 1 1 : that is, the tile are laid on a

gravel or cinder filling in trenches, then cov-

ered with about a foot of earth. In heavy

clay soils an additional line of tile in the

lower portion of trench to drain it is fre-

quently necessary.

Figs. II and III show sections of a septic

tank. This type will be found to operate

effectively where final disposal is accom-

plished by sub-surface irrigation. This sys-

tem once started is self-operating, due to the

intermittent siphon shown in the second, or

right-hand compartment, which at regular

intervals empties the contents and dis-

charges them into the line of tile, from

which the liquids leach out thru joints into

the soil. In a tank constructed as shown
in the design mentioned, it is very important

August, I'.iiti

to use a siphon to empty the second compartment at intervals

instead of allowing a continuous outward flow of contents, be-

cause of the tendency for drains to become clogged when
liquids are constantly trickling thru.

The size of tank required for residence use depends upon
the quantity of sewage to be handled in the first chamber dur-

ing a day of twenty-four hours, therefore, this compartment
should be large enough to contain an entire day's flow. This
frequently amounts to from 30 to 50 gallons per person per

day, so the required capacity can readily be computed from
these figures, but it must be remembered that the required

depth for the tank should be figured from the top of the con-

crete baffle wall or partition which separates the first and sec-

ond compartments. Another point to bear in mind is that the

width of the first compartment should be about one-half its

length.

Where broad irrigation is practiced because of dense soil

or where the fall of ground does not make the sub-surface

irrigation system practicable, then the design shown in Figs.

IV and V will be found effective. If the length of the first

chamber is 3 feet 9 inches, the tank will accommodate the

wastes from a household of sis persons, figuring that an av-

erage of 50 gallons of sewage per day for each member must
be disposed of. If a family of eight is to be served, the length

"A" should be made 5 feet. It is estimated that one day will

be required for a given amount of liquid to pass thru the first

compartment, under the baffle and over the weir or partition

wall, upon the sand filter.

In both of the designs presented, it will be noticed that

baffle boards are shown. These are for the purpose of pre-

venting any disturbance of the scum which forms on the sur-

face of the liquid in the first compartment, because efficient

bacterial action is dependent upon keeping this scum motion-
less and preventing any of it from being carried out of the

compartment. These baffles break up eddies and currents

caused by the flow coming into the tank and in the first de-

sign consist of two 2 by IS-inch boards set in slots formed in

the tank walls at the time concrete is placed.

In the second design concrete baffles are shown, as well as

three 1 by 6-inch boards so placed at the inlet side of the first

compartment that they will break currents from sewage enter-

ing the tank. These boards are secured in position by toenail-

i'Round'Vds
&ctocl'6tiove
bofitxTi of sl&t

4Vementi

III. PLAN and

shown, in Fig. II.

No 9 yy/re 6'c toe or 2'mesh poultry
nertriQ i* from bottom.
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two sections of the septic tank
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Bdffles

Inlet
\^ntilator

Overflow

Reinforcing ^-

Ouflet

IV. SEPTIC TANK of a type adapted lor we where

final disposal is made by means of broad irrigation. This

vie%o shows the construction as tho partly cut away to

expose the interior view.

Ing at the ends to small pieces of lumber set into the tank

walls when concrete is placed. Both designs show manholes

which permit access to the tanks for cleaning, tho the neces-

sity for this is infrequent.

Septic tanks are best constructed of concrete, which should

be mixed in the proportions of 1 sack of portland cement to

2 cubic feet of coarse sand graded up to V4 inch,, to 3 cubic

feet of screened gravel or crushed stone, the particles of which

vary In size from Vi to 1% inches. Enough water should be

used to produce a mixture of quaky consistency so that the

concrete when placed will settle into all parts of the forms

when slightly jogged or puddled with a spade or similar tool.

Spading assists in removing air bubbles from the concrete and

produces a denser mass. Tank walls should be 6 inches thick,

reinforced as shown on the drawings.

In Fig. IV concrete baffle walls extend down from the cover

slab a distance of about 1 foot 6 inches. These are reinforced

by means of li-inch round rods spaced 6 inches center to cen-

ter, both vertically and horizontally. Between the two cham-

bers there is a weir or dividing wall 4 inches thick extending

from the floor to within 6 inches of the cover slab. This wall

is provided with a lip so that the sewage cannot trickle down

the face of the wall but will at once be discharged upon the

sand filter. This lip is reinforced by bending the ends of the

vertical reinforcing in the weir wall at right angles to it and

by one horizontal rod near the edge.

The sand filter is 6 inches deep and 2% times the length

of the first compartment. It is supported by a 3-inch concrete

slab, 35 inches wide, divided into three sections, reinforced

with Vi-inch round steel rods, and contains

a large number of conical openings. These

are made in. the slab by setting tapered

pieces of wood into the concrete before it

has had time to harden. When the slabs are

placed, these openings are filled with small

pebbles to prevent the sand from passing

thru to the gravel filter below. In order to

simplify the work of building the filter

board, a suggestion for another type is

shown at the lower right-hand corner of

Fig. V. This board is made of 2-inch lum-

ber with gimlet holes drilled as shown. A
3-inch ledge projecting from the side wall

serves as a support. The three sections per-

mit easy removal in case it is desired to se-

cure access to the gravel filter.

To prevent liquids from running along the side walls, two

end pieces of the above slab are set into slots, in which clay

has previously been daubed to form a tight joint. Clay may
be used also to fill the openings between the ends of the slab

and the side walls, as the slab is made of lesser width than

the chamber, to permit easy removal.

Perforating this slab causes the filtered sewage to be

sprinkled upon the coarse gravel filter below, and as it falls,

it passes thru an IS-inch air space which is ventilated by

means of air shafts at opposite sides of the structure. A dif-

ference of at least 8 feet in the height of these air shafts is

advised in order to create as much draft in the upper portion

of the gravel filter chamber as possible. A ventilator placed

upon the taller shaft would assist in this respect

Gravel in the lower filter should not be smaller than one-

half (i^) inch and is well cleaned and screened before placing,

as it is desirable that the sewage be thoroly aerated as It

passes downward toward the tile which drains the plant. Air

which enters by means of this tile also serves to supply ven-

tilation to the gravel bed. If it is desired to make use of the

gravel filter feature where the natural fall of ground does not

permit draining, the perforated slabs can be omitted, raising

the floor of the gravel chamber 1 foot 9 inches. The discharge

from such a tank can be distributed over the surface of the

ground with no fear that odors will cause a nuisance. (It

will be seen that the gravel filter in this plant performs the

same service as the gravel in the trench "A," Fig. I.)

The size of reinforcing rods, their spacing and location

are all shown on the drawing in such a manner that there

need be no doubt as to these features of construtcion.

The Universal Portland Cement Co. supplied the plans Il-

lustrated, together with the notes detailing construction re-

quirements.

FIG. VI. CONCRETE SEPTIC TANK
similar to the type shoun in Fig. II.

This shows both compartments as they

appear before placing the concrete roof

or cover slab. Reinforcing rods from

the side loalls are bent over to form part

of the reinforcing for the cover.



Fibered Asphalt for Road Surfacing

Flbered asphalt, the use of which on the streets of Charles-

ton, W. Va., was described in Municipal Enngineebing for

May, 1915, has been used for resurfacing some miles of bitu-

minous macadam highways by the State Highway Department

of New York to reduce the excessive cost of maintenance of

these roads. These roads are reported to be very satisfactory

after about one year of use.

In June, 1916, the Iowa Wood Fiber Asphalt Company, of

Davenport, used the material for surfacing a telford-macadam

road from which the macadam had practically all been worn

away and little was left but the large stones of the telford

I. pAl;i nl Ijl.AI K
loW.V. TKLIOKli .MACAUA.M. WUH THK
lOlNDATION PROJECTING.

thickness of the surfacing material, especially since the crown

must be flattened.

It was necessary to remove a few of these stones and to

knock the tops off of others, but as little of this was done as

possible for the reasons that these stones form the foundation

of the road. In a few instances the thickness of the fibered

asphalt layer over the top of a stone is less than an inch, but

the pavement seems to be quite as durable at these points as

elsewhere. When the thickness was found to be less than a

half inch the pavement was cut into, the stone removed and

the hole filled with the fibered asphalt mixture.

All the dirt and loose stones were removed with pick and

shovel, followed by sweeping with stiff brooms. The second

photograph shows the removal of this material, which in this

particular spot consisted of the remains of some gravel dumped

on the road in the maintenance of the old road. Just before

laying the asphalt layer, the dust was thoroly swept off the

road, as shown in the third photograph.

Any material depressions in the surface, and the holes left

when large stones were removed, were filled with the hot

fibered asphalt mixture, which was tamped in with hot tamp-

ers, as shown in the fourth photograph.

After a final sweeping, the fibered asphalt mixture was

spread and rolled in the same manner as an asphalt wearing

surface, except that no special edging was required, either

along the sides or at the end of a batch, as shown in the fifth

photograph. A 10-ton tandem roller was used.

No cushion coat is required under the fibered asphalt wear-

ing surface and it was intended to make the average thickness

lii in., but the irregularity of the surface and especially the

projecting large stones of the telford base, made it necessary

to increase this average thickness materially in some places

base, the spaces between which were more or less solidly filled

with the finer macadam material. The area covered with the

fibered asphalt wearing surface is on a rather steep grade, as

shown by the photographs, a part of the Davenport-Cadda

road and of the Blackhawk Trails, north of Davenport, and a

short distance beyond the city limits. Traffic is quite heavy.

One hour's count in July showed 60 automobiles, 6 heavy mo-

tor trucks, 7 buggies and S large dump wagons, hauling stone.

On account of the grade, and perhaps the drainage, the section

requires much repair and is seldom in as good condition as

ae road in general.

The macadam base is 16 ft. wide and on much of the length

resurfaced the shoulders had been worn down well below the

top of the telford base, so that it was necessary to build them

up to serve as shoulders for the new fibered asphalt surface.

The white spots in the photograph of the road before im-

provement are the projecting large stones of the telford base

and indicate the difficulties in the way of securing a uniform
II. Cleaning off the dirt and loose stove down to

THE solid base.

Augitsf. 1916
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III. Final sweeping of the dust from the subface
READY TO LAY FIBERED ASPHALT COVER.

in addition to filling the deeper holes with tamped material

ahead of the laying of the regular course.

The sides of the layer were brought out near the edge of

the macadam base to full thickness and were tamped so as to

give a slope of about 1 to 1. The effect of this tamping can

perhaps be seen in the fifth photograph. The roller was then

run out to the edge and caused very little spreading of the

material, less, in fact, than was allowed for.

IV. Tamping fibered asphalt mixture into the
DEEPER depressions IN THE ROAD SURFACE.

V. Rolling the layer of fibered asphalt mixture
as spread. Note character of tamped edge along the
sides and that rolling does not cause the asphalt to
creep in any direction.

After very thoro rolling, a squeegee coat of asphaltic ce-

ment was spread, a thin coating of stone screenings and dust

was thrown uniformly over it and another thoro rolling was
given the pavement. Before this final rolling, the shoulders

of the road were built up with a road grader, some gravel be-

ing deposited next to the asphalt, and the shoulders were
rolled with the pavement so as to make a uniform surface in

the cross-section, including both pavement and shoulders. The
contractor learned that it is important to have the shoulders

well built up and that the gravel must not be too' clean, that

the rolling may thoroly compact them and not make the side

slopes too steep.

In the last two photographs it will be noted that the crown

of the asphalted part of the street is quite flat. This was in-

sised upon by the consulting engineer of the Wood Fiber As-

phalt Company, of Charleston, W. Va., under whose patents the

pavement was laid, because of the steepness of the longitudinal

grade. At the bottom of the hill, on the level, a heavier crown

was used.

The last photograph shows the completed roadway.

The reports from the road show that it is in excellent con-

dition and that it carries the heavy traffic with very little

marking, even with a temperature of 98 degrees in the shade.

The edges of the pavement at the ends, where traffic comes

onto it, have thinned out to less than % in. and are as tena-

cious and hold their places as well as the pavement in general

with no tendency to break off or disintegrate.

VI. The COMPLETED FIBERED ASPHALT SURFACE ON AN
OLl) TELFORD-MACADAM BASE.

Resistance of Concrete Roads to Wear
In a letter to the editor, P. St. J. Wilson, assistant director

of the U. S. Office of Public Roads and Rural Engineering,

gives an outline of the plans of his department for testing the

ability to resist wear of the materials of which concrete roads

are built, and of the finished road, from which the following

is prepared:

"For use in concrete road construction it seems to me, in

August, me
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view of the fact that many gravels differ in their resistance to

wear, some sort of test should be included in this specifica-

tion, governing the wear resisting qualities of the gravel. At

the present time this office is developing an abrasion test for

gravel concrete aggregate, and the method at present pursued

Is as follows:

"Five hundred grams each of material passing 1%-inch

and retained on I'i-inch, passing 1^-inch and retained on 1-

inch, passing 1-inch and retained on ^4-inch, passing %-inch

and retained on V^-inch, and passing %-inch and retained on

%-inch, making a total of 2,500 grams, are run in a Deval

abrasion machine, together with twenty 114-inch steel balls,

for 5,000 revolutions. Material passing l/'16-inch is screened

out and the residue washed and dried, rescreened as above,

and each increment weighed. Pieces retained on each sieve

are counted before and after, and the percentage of loss of

material under '/4-inch, %-inch and 1 '16-inch is obtained. This

test seems to be very promising and should aid in selecting a

proper gravel for use in gi-avel concrete roads.

"Relative to abrasion tests on finished concrete, let me say

that it is our purpose to make a number of wear measure-

ments on concrete roads already constructed, where the traffic

conditions are known. Tests will also be made on the aggre-

gate composing the concrete. It is not believed that this will

be of any benefit in permitting of the development of a speci-

fication for any particular kind of material, but will rather

furnish a comparison of the behavior of the different mater-

ials in service. I am enclosing herewith :i drawing of the

apparatus and a photograph of it in use."

The following description of the drawing will show the

construction and method of operation of the apparatus:

Pieces A and B are made of cement mortar and have em-

bedded in them steel rods. C. drilled with holes slightly in-

clined with the horizontal. A fine piano wire about 0.01 of

an inch in diameter is passed thru these holes and is stretched

across the road from block A to block B. The tops of these

rods are each provided with a disk-level bubble, so that when
placed in position in the road the rods may be adjusted to a
vertical position. Block A, which is heavier than block B, is

provided with two adjusting screws, D, for adjusting rod C
to the vertical. Block B rests on two points only, one the

lower end of rod C and the other the end of adjusting screw

D. Constant tension is produced in the wire by the weight of

block B, which is pivoted about the bottom of rod C and is

adjusted to a horizontal position by means of rack E, provided

at the end of the wire. As the weight of block B is constant,

the tension in the wire, and consequently the amount of sag

for like spans, must remain the same. A very definite and

fixed datum is thus provided, which should remain constant

from year to year and which is very easily established by

merely placing the end blocks of the apparatus in their proper

position on the road.

The bottoms of rods C are spherical in shape; and when
in use on concrete roads, they rest on the flat tops of bronze

plugs cemented in the road surface. These plugs are 14 inch

in diameter and are 1% inches long. They are set % inch

below the surface, and their tops are protected by means of a

brass pipe plugged with a bituminous-sand mixture during the

long intervals between readings.

In obtaining the wear measurements a chalk line is first

snapped across the road between the bronze plugs, and the

points at which it is purposed to take readings are marked on

this line. At these points a steel block, G, 2 inches in diam-

eter, is placed, in order to avoid measuring the small local

inequalities in the road surface. In the top of this block a

flat-bottomed cylindrical recess is made, and an ordinary in-
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Bide micrometer is held in the recess, while its upper end Is

adjusted to contact with the steel wire stretched across the

road. An electric buzzer, H, is mounted on the side of this

block, and when contact is made between the micrometer and

the wire an electric circuit is completed thru the buzzer.

With this instrument readings for wear may be taken to the

nearest 0.001 inch, altho this degree of accuracy will not be

necessary.

Holes in the road in which the bronze plugs are set are

drilled by means of a special hand-operated drill press carry-

ing a star drill.

In the photograph of the apparatus in operation, the meth-

od of mounting the apparatus in the road and its manipulation

are plainly shown. On the right is the heavier end block

carrying the batteries, and on the left is the lighter block the

weight of which supplies constant tension to the fine steel

wire, extending between the blocks. The cord extending on

the road surface from the heavier block to the small steel

block carrying the micrometer is one of the leads from the

battery to the electric buzzer. Placing the buzzer in this po-

sition near the operator obviously is advantageous, especially

when the instrument is to be used amidst the distracting

noises of traffic. The end blocks are set as near to the sides

of the road as practicable, in order to permit measurements

being taken across almost the entire width of the road.

Should longitudinal cracks develop thru the sections meas-

ured, the readings so taken will be rendered useless; and in

order to eliminate this difficulty, sufficient plugs must be set

to permit obtaining readings at uncracked sections.

Wear measurements of this kind taken of the actual road

surface should prove of great future value if the traffic condi-

tions and the physical characteristics of the concrete mater-

ials likewise are known, and should help to decide present

moot questions regarding concrete roads and road materials.

Not only may concrete surfaces be measured for wear in this

manner, but the wear of vertical movement of other kinds of

road surfaces may likewise be determined by the use of this

instrument.

wear of concrete roadways in first and second stages, trans-

verse cracks and longitudinal cracks, and the book closes with

a tabular analysis of current concrete paving practice.

Many of the matters treated will be discussed in detail later

and communications on the subject are invited from our

readers after they have had an opportunity to study the report.

The Value of Concrete for Roads

The Iowa State Highway Commission has published its first

technical report, prepared in co-operation with the Good Roads

Section of the Engineering Experimental Station at Iowa

State College. It is entitled "An Investigation of Concrete

Roadways," and its authors are T. R. Agg and C. B. McCul-

lough. It is intended to supply the information concerning

road surfaces, so far as concrete is concerned, which is asked

for constantly by city and county officials and others. The

city of Des Moines, in particular, has aided in the investigation

that it might have the results as soon as possible for its own

use.

The earlier chapters are studies of the failures in concrete

streets in the city of Des Moines, showing the influence of

classified factors producing the defective pavements, eleven

classes of defects being attributed to inadequate specifications,

fifteen to lax inspection and two to incorrect design. The

lack of maintenance is also shown in its effect on condition

of pavements.

Recommendations relative to specifications and inspections

are given in one chapter, which goes into detail as to sub-

grade, methods of mixing and laying materials, joints, rein-

forcements, cement, fine, coarse and mixed aggregates and

water.

The methods of making field and laboratory examinations

and their results are given in much detail, with full reports of

the data obtained from the individual streets examined.

Laboratory tests of concrete pavement samples are also

fully discussed.

The last chapter, in an appendix, presents a theory of the

National Aid for Good Roads

Congress has finally passed a good roads law, which is per-

haps as good a law as could be expected at this time. It sets

aside $10,000,000 to construct roads in the national forests and

provides for distributing to the states $75,000,000, beginning

with $5,000,000 the first year and increasing $5,000,000 each

year until $25,000 is reached in the fifth year. Of this sum
one-third is to be distributed among the states in proportion

to their area, one-third in proportion to population, and one-

third in proportion to mileage of star and rural delivery mail

routes.

It is intended that none of this money shall be expended

except thru a state highway department, and then only when
the state appropriates an equal sum, so that the United States

Government will not pay more than half the cost of any road.

However, in the few states not now having state highway de-

partments, smaller subdivisions of the state can obtain shares

of the money it they act before the legislature meets. After

the state has had such an opportunity to establish a State

Highway Department, and has failed to do so, it cannot re-

ceive any part of the appropriation.

The Department of Agriculture must approve of the loca-

tions and specifications on which the roads are to be built and

of the completed roads, before the government payments can

be made.

These provisions will doubtless cause highway departments

to be established in the few states without them, and also the

appropriation of state funds for road construction in the larger

number of states which have not yet made any such appropri-

ations.

There have been some of the usual objections to national

appropriations on the ground that road construction is a local

problem. It is quite as local as the tariff problem, but scarcely

more so under modern conditions of intercommunication. This

argument might be good with the committee of a certain leg-

islature, who did not need any one from the state or national

capitals to tell them how to build roads; they knew what kind

they wanted and how they should be made. Most of the com-

mittee belonged also to that portion of the community which

emphasizes states' rights. But apparently most of the popula-

tion approves of the national appropriations, provided they

are expended on thru routes between states and not upon

purely local mail routes, with little or no other travel.

Good Roads Notes

In 1905 there were 4S,000 motor cars in the United States;

in 1915 there were 2,445,664, an increase of 5,000 per cent. In

1905 less than three-tenths of 1 per cent of the money spent on

account of building rural roads and bridges was derived from

motor vehicle traffic; in 1915 nearly 7 per cent was derived

from this source.

The help that a state highway department can give to

local road officials in saving the taxpayers' money embraces

many things which are not often anticipated. For instance,

the Montana Highway Commission compiled a schedule of the

prices paid for road material in the counties of that state and

found a variation of 100 per cent in the cost of culvert pipe

to the different counties. The attention of the local authori-

ties was called to this variation, and as a result the prices

thruout the state have become more uniform and the former

very high prices ruling in a few counties have been reduced.

August, 191S
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August 29-31, at Johnstown, Pa. League of Cities of Third

Class in Pennsylvania. F. H. Gates, secretary, Wilkes-

Barre, Pa.

September 4-8, at Lexington, Ky. Southern Appalachian

Good Roads Association. Joseph Hyde Pratt, secretary. Chapel

Hill, N. C.

September 13-15, at Tacoma, Wash. Washington State As-

sociation of County Commissioners. J. C. Hansen, secretary.

Port Angeles, Wash.

September 14, a joint session will be had of the State Asso-

ciations of County Commissioners, County Engineers and City

Engineers.

October 2-6, at Grand Rapids, Mich. Playground and Recre-

ation Association of America. H. S. Braucher, secretary, 1

Madison avenue. New York.

October 9-13, at Robert Treat Hotel, Newark, N. J. Amer-

ican Society of Municipal Improvements. Charles Carroll

Brown, secretary, 702 Wulsin Building, Indianapolis, Ind.

October 17-20. at Chicago. 111. American Gas Institute.

Geo. G. Ramsdell, secretary, 29 West Twenty-ninth street. New

York.

December 6, at New York. Society of Gas Lighting. Geo.

G. Ramsdell, secretary, 29 West Thirty-ninth street. New York.

December 6-8, at Washington, D. C. National Rivers and

Harbors Congress. S. A. Thompson, secretary, 824 Colorado

Building, Washington, D. C.

December 5-8, at New York. American Society of Mechan-

ical Engineers. Calvin W. Rice, 29 West Thirty-ninth street.

New York.

December 26-31, at New York. American Association for

the Advancement of Science. L. O. Howard, Smithsonian In-

stitution, Washington, D. C.

January 20, 1917, at Kansas City, Mo. Western Paving

Brick Manufacturers' Association. G. W. Thurston, secretary,

416 Dwight Building, Kansas City, Mo.

January 23-25, at New York. American Wood Preservers'

Association. F. J. Angler, secretary, B. & O. Mt. Royal Sta.,

Baltimore, Md.

Civil Service Examinations

The United States Civil Service Commission will hold ex-

aminations at the usual places as follows:

August S: Senior highway engineer in the Office of Public

Roads and Rural Engineering, Department of Agriculture, at

12,200 to $4,000.

August 23, 24: Laboratory assistant in the Bureau of

Standards. Department of Commerce, at $900 to $1,200.

August, 1916

Publications Received

The proceedings of the Second National Conference on Con-

crete Road Building in February have been received from the

office of the secretary, J. P. Beck, 111 West Washington street,

Chicago, lU. The price is $1.

"Markets for Machinery and Machine Tools in Argentina"

is the title of a 63-page report by Special Agent J. A. Massel,

published as No. 116 of the Special Agents' Series of the U. S.

Bureau of Foreign and Domestic Commerce. The price is 20

cents.

Report for 1915 of City Comptroller of St. Paul, Minn. W.

C. Handy, comptroller.

The March bulletin of the New York State College of For-

estry, Syracuse, N. Y., contains "Suggestions for Proper Pro-

cedure in Systematic Street Tree Planting for Towns and

Cities of New York," by Henry R. Francis, assistant professor

of landscape extension.

Water Purification Plants and Their Operation, by Milton

F. Stein, assistant engineer of design, Cleveland filtration

plant. A manual primarily for operators of water purification

plants and also of interest to water works chemists and en-

gineers. Cloth, 247 pp., $2.50. John Wiley & Sons, New York.

Forestry in Relation to City Building, by T. P. Lukens.

Bulletin of Throop College of Technology, Pasadena, Cal.

The Model T Ford Car, Its Construction, Operation and Re-

pair, by Victor W. Page. Cloth, 300 pp., $1. Also the Ford

Trouble Chart. 25 cents. The Norman W. Henley Publishing

Company, New York.

Municipal Accounting, by Dewitt C. Eggleston, M. E., C. P.

A., Fellow of American Association of Public Accountants.

Half leather, 456 pp., $4. Ronald Accounting Series, the Ron-

ald Press Company, 20 Vesey street. New York.

Conservation of Water, by Walter McCulIoh. Yale Univer-

sity Press, New Haven. Conn.

Conservation of Water by Storage, by Prof. George F.

Swain, Harvard University. Yale University Press, New Ha-

ven. Conn.

Annual report of the city engineer of Cambridge, Mass. L.

M. Hastings, city engineer.

Report of Water Department of Atlantic City, N. J., for

1915. L. Van Gilder, engineer and superintendent.

Design and Construction of the Massachusetts Institute of

Technology Buildings, by Sanford E. Thompson, 141 Milk

street, Boston, Mass. Paper, 21 pp.

Tests of Three Large-Sized Reinforced Concrete Slabs Un-

der Concentrated Loading, by A. T. Goldbeck and E. B. Smith,

reprinted from the Journal of Agricultural Research of the U.

S. Department of Agriculture; also, A New Penetration Needle

for Use in Testing Bituminous Materials, by Charles S. Reeve

and Kred P. Pritchard.

Annual Report of Water Commissioner of Soraerville, Mass.,

tor 1915. Frank E. Merrill, water commissioner.

Railways as a Part of a System of National Defense. An
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address by W. L. Park, vice president Illinois Central Railroad,

before the International Association of Railway Special Agents
and Police, at New Orleans, La., May 25, 1916.

The report of the County Highway Commission of Milwau-

kee county for 1915, which has just been issued, and in which

there is much valuable information for those who are consid-

ering concrete roads. Mr. H. J. Knelling, commissioner of

Milwaukee county, has been responsible for a great increase

in concrete roads in Milwaukee county during the past two
years. Maintenance figures on concrete taken from Mr. Kuel-

ling's report furnish more corroboration of experiences in

maintaining well-built concrete pavement. The average cost

per mile of maintaining the concrete was ?35.01, equal to a

square yard cost of .0034 cent. These figures are deduced from
maintenance work involving 46.47 miles of Milwaukee con-

crete pavement.

Report of the operations of the Engineer Department of

the District of Columbia for year ending .June 30, 1915. Major
Charles W. Kutz, engineer commissioner, Washington, D. C.

The National Board of Fire Underwriters, New York, has

issued a proposed standard schedule for grading cities and

towns of the United States as to fire prevention and extin-

guishing conditions and facilities which covers all the fire

hazards, public and private, and the methods of offsetting

them. If adopted it should eliminate much of the contro-

versy over inequitable insurance rates by putting all cities on

the same basis and putting it up to them to reduce their

points of deficiency and thus elevate their class standing and

lower their insurance rates.

Farmers' Bulletin No. 698 of the U. S. Department of Agri-

culture describes machinery of all sorts suitable for trench-

ing for laying tile drains, from plows and scoops for small

jobs, to wheel excavators, endless chain excafators and

scraper excavators for jobs large enough for the use of greater

or less power. The outfits range in price from $18 for a

ditching plow to $6,000 for an elaborate power machine.

"A Handbook of Civic Improvement, " by Professor Herman
G. James, is published by the author at the University of

Texas, Austin, Tex., in paper, at $1. Its 119 pages show what

is to be expected of a city government in the line of civic

sanitation, and what civic organizations can do to improve

conditions. It has a brief bibliography of books on branches

of the subject, which is not very complete, and series of ques-

tions for thoro surveys of communities upon each of the spe-

cial subjects treated.

Suppression of Disease Carriers

The recent epidemic of poliomyelitis, or infantile paralysis,

has again emphasized the necessity of getting rid of flies, as

well as of other insects and small vermin.

The gradual elimination of the horse in the city will great-

ly reduce the fly nuisance, but meantime the greatest results

can be obtained by applying to the removal of all refuse the

same sanitary principle of promptness which is proposed for

street sweepings in New York. Manure from stables, as well

as from street sweepings, can be made practically fly-proof by
treatment with chloride or hypo-chlorites, with little or no in-

jury to its use as fertilizer, or in time of danger it can be incin-

erated with other waste and garbage, tho difficult to burn
alone.

Sanitary closed cans for the deposit of garbage by house-

holders and prompt collection of the cans or of the garbage in

closed wagons, into which the cans can be emptied without

opening them to the air, will do more than anything else a city

department can do to eliminate not only this, but rats and
other vermin, stray cats and dogs. All the city's refuse is sub-

ject to suspicion as to its sanitary condition, and similar care

should be taken in its removal. If the incineration plan of

disposing of all the city's refuse is used, by far the most san-

itary method, all refuse and garbage can be collected together,

the sanitary closed cans being used for everything, including

ashes, except wood, old mattresses and other material too

large for them.

The clean-up week in the spring, before fly time has begun,
will do much to delay, at least, the development of the fly nui-

sance and is a valuable adjunct of the city's campaign for

cleanliness. St. Louis has two clean-up weeks a year, and
takes care of them without strain by making the extra collec-

tions in districts, stretching the week far enough to let all

the districts in, each on its fixed days for the special collec-

tions.

Personal Notes

O. E. Carr is city manager of Niagara Falls, N. Y.

Frank Lotz is city engineer of Vader, Wash.
Ralph L. Rizer has been promoted to city engineer of Cum-

berland, Md., by the new city commission.

H. Moseley is city engineer of Dallas, Tex.

E. S. Hathaway is city engineer of Missoula, Mont.

Monty Hulse has been appointed city engineer of Sumner,
Wash.

F. R. Marsh has been appointed city engineer of Great Falls

for another two-year term.

Oscar D. Chrisman has been promoted to city engineer of

Springfield, Mo.

Burger and Clarke is the title of the firm of patent attor-

neys at 2 Rector street. New York, which succeeds to the oflSces

of Moore and Clarke and C. L. Burger.

J. C. Schmutz is city engineer of Pawnee City, Neb.

H. G. Roby has been appointed city manager of Alpena,

Mich.

George Summers, recently chief engineer of the Citizens'

Gas Company and now its consulting engineer, has opened of-

fices at 904 Hume-Mansur building, Indianapolis, Ind., for

practice as consulting engineer, appraiser of public utilities

and eflSciency expert.

George W. Tillson, M. Am. Soc. C. E.; Henry G. Shirley, M.

Am. Soc. C. E., and Arthur H. Blanchard, M. Am. Soc. C. E., a

commission of engineers, appointed by the Wilmington Cham-
ber of Commerce, have recently submitted a report on the ad-

ministration, construction and maintenance of highways which

are under the jurisdiction of the Levy Court of New Castle

county, Delaware.

The Dayton, O., office of the Morgan Engineering Co., of

Memphis, Tenn., has been incorporated as The Dayton Morgan
Engineering Co., with Arthur E. Morgan as president; L. Lu

Hidinger, vice president; M. H. Sayford, treasurer; S. B. Hut-

ton and C. A. Bock, secretaries. Their specialties are flood

control, drainage and reclamation engineering.

X. A. Kramer, of Magnolia, Miss., has been elected State

Highway Engineer.

J. Ellingston has been promoted from city engineer to city

manager of Sherman, Tex., vacancy left when Karl M. Mitchell,

former city engineer and Mayor J. W. Hassel resigned.

Stephen L. Selden has resigned as vice president of J. G.

White & Company, Inc., and has resumed the practice of the

law. He has associated himself with Hardie B. Walmsley and
Francis L. Kohlman. heretofore the firm of Walmsley & Kohl-

man, at No. 61 Broadway. The new firm will practice under

the name and style of Selden, Walmsley & Kohlman, and will

have its offices at No. 61 Broadway.

Wm. F. Cocke has been appointed State Road Commissioner

of Florida.

Frank H. Zouck is the new chairman of the Maryland Road
Commission.
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The Dorchester Tunnel Under Boston Harbor

By George E. Wolcott, Boston, Mass.

A tunnel-driving project of considerable importance is

under way at the present time in Boston, Mass. This is an

extension of the subway system from the city proper to South

Boston, under Fort Point Channel in Boston Harbor, a distance

of approximately one mile under the water. The work is being

done by P. McGovern & Company, contractors, who were the

successful bidders, at about $2,500,000. The entering shaft is

at a point near the South station of the New York, New
Haven & Hartford railroad and the exit at West First street

and Harrison avenues. South Boston.

The tunnel comprises two separate parallel tubes, each 24

feet in diameter. ITiese are being driven by the caisson

method from the South Boston end. One has advanced about

1,700 feet in blue clay, while the other, which has encountered

hardpan and coarse gravel, has been driven about 1,000 feet.

The rate of progress averages 15 feet per day in the clay, and

12 feet in the gravel. The work is, of course, continuous, the

men working in eight-hour shifts.

As the tunnels are being driven wholly in compressed air,

the most vital and important part of the power plant consists

of the air compressors. These are three in number, all being

class "WO" Sullivan tandem compound Corliss air compres-

sors, with steam cylinders 16 and 28 inches, air cylinders 24

and 14% inches in diameter, and a common stroke of 24 inches.

Two of these machines are arranged for single stage compres-

sion, eachhaving a displacement of 2,058

cubic feet free air per minute, at a normal

speed of 120 r.p.m. and are suitable for a

maximum pressure of 30 pounds to the

square inch. The third machine, while of

the same dimensions, compresses air in two

stages against a maximum pressure of 120

pounds, and has a displacement of 1,500 cubic

feet free air per minute at 120 r.p.m. A fact

worthy of note in this connection and apply-

ing with particular force to a plant of this

kind, where both high and low pressure a il-

ls being used or required, is the case witli

which this tandem type of Sullivan air con

pressor can be converted from compound m
two-stage to single stage and vice versa witli

out any change necessary other than th'

removal or attaching of the inter-cooler ami

re-arrangement of inlet and discharging pip

Ing. These compressors also secure the high-

est possible steam economy, due to the fac-i

that both high and low pressure steam cyl-

inders are equipped with full Corliss valvr

gear, the point of cut-off being automatically

varied to operate the compressor in the most economical man-
ner by means of a special speed and pressure regulator, which
is under the influence of the receiver pressure.

The boiler plant comprises four 150-h.p. Hodge horizontal

return tubular boilers. The steam pressure is 150 pounds and
a large condenser of the jet type is used. Large after-coolers

are attached to the discharge pipes of both of the low pressure

compressors, in order to reduce the temperature and humidity
of the air in which the men have to work.

The splendid performance and economy already secured by
the above plant as a whole is a source of much satisfaction to

the owners, altho as yet it is operating below its full capacity.

It is anticipated that even better results will be secured when
the full power of the equipment is required as the work
progresses.

Up to the present no rock whatever has been encountered,

nor is any anticipated, aside from boulders, as the formation

or deposit under the greater part of Boston Harbor, as well as

under the eastern section of the city proper, thru which the

existing subways have been driven, consists chiefly of blue

clay with very little, if any, rock. At greater depths, under

the clay, soundings indicate a slate formation, but this Is not

likely to be reached in the driving of the present tunnel.

The air pressure required in the shield thus far has not ex-

HEADING in the Dorchester tunnel, showing the

aid. hiidraulic apparatus, and lining forms.
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ceeded 21 pounds to the square inch, altho It is expected that

It will be necessary to increase this to 25 or 27 pounds when
maximum depth under the harbor is reached at approximately

60 feet below the surface of low tide.

The two caissons or shields were furnished by the Boston

Bridge Works and have cutting edges 2G feet In diameter.

Each is forced ahead by twenty-four hydraulic jacks having a

possible maximum water pressure of 100 tons behind each jack.

They are thus capable of exerting a combined force of 2,400

tons if necessary to advance the caisson.

The progress thus far made in the driving of the tunnel

has been somewhat more rapid than anticipated and it is ex-

pected that the work will be completed about October 1, 1916.

Atlantic Pumping Engines for Sewer and Conduit
Repair Work

One valuable application of the Atlantic pumping engine,

sold by Harold L. Bond Co., 383-391 Atlantic Ave., Boston,

Mass., is to pumping water from manholes in sewers or con-

duits and then supplying air to the men making repairs

therein. The plants are built for continuous operation with

engine set in center of the hand truck, diaphragm pump at

one end and blower at the other. The pump capacity is 2,500

to 4,000 gallons an hour according to speed at which pump is

operated. They require little attention to keep them supplied

with fuel and in condition for continuous operation. The
engine cylinder is 4-bore, 4-stroke, generating 2 h. p. The
pump is the No. 3 Atlantic shear-pin-beam diaphragm and the

blower is Xo. 4, with belt coupled up ready to operate. Suc-

tion and discharge hose, couplings, valves, strainers and

diaphragms are supplied to suit the individual needs of the

purchaser.

The Jaeger Grout Cart

We are illustrating the Jaeger grout cart as used by prom-

inent contractors in brick paving construction.

This outfit is equipped with paddles which keep the grout

in constant state of agitation until finally deposited upon the

pavement. The grout is first thoroly mixed in a moderate
sized concrete mixer and is then deposited in the grout outfit,

which is wheeled to the spot to be grouted. The mixer Is

placed with material at intersection or side of road or street.

After the grout is mixed the entire batch is discharged from
the mixer into one of the grout carts which is pushed by one

man to the exact spot desired. Paddles inside revolve as the

cart moves along, keeping the well-mixed grout assorted and
preventing the sand from settling. When the proper place is

reached, the cart is tipped and discharged and partly spreads

the grout ready for the broomers to squeegee or finish. It is

claimed that this method not only improves the quality of the

grouting in every way but reduces the cost of labor to one-

third of the hand method, as well as causing the grouting op-

eration to be done in considerably less time than by the old

puddling tul). This type of cart is made by the Jaeger Machine
Co., Columbus, O.

25,000-Gallon Concrete Reservoir

By J. A. Currey. Portland, Ore.

The new reservoir for the city of Monroe, Ore., is shown
in the course of construction in the accompanying illustra-

tion. The view shows the Hy-Rib reinforcement in place be-

fore any concrete has been applied.

To complete the reservoir all that is necessary is to plaster

the cement mortar on the reinforcement. No wood forms

whatever are necessary in constructing the walls. The thin

concrete shell is made up entirely of plaster coats of cement

mortar. The tlmi-,, r.iiiinrrf.ment prevents any cracking under

the strains of water pressure. This new reservoir has a ca-

pacity of 25,000 gallons, and an idea of its size is given by

comparison with the men standing beside it. The reservoir

is used in connection with the water system of the city ot

Monroe, which is a center of a large farming district in Ore-

gon. The reservoir has proven highly satisfactory, and Mr.

Francis has expressed himself as highly pleased with the

results.

The reservoir was constructed by W. D. Straisser, Portland,

Ore., under the direction of Mr. Charles Francis, chairman of

the water board. Hy-Rib reinforcement was furnished by the

Trussed Concrete Steel Company.

Detroit-Superior Bridge Construction

The recently completed 591-foot 3-hinged arch span of the

Detroit-Superior high level bridge at Cleveland is said to rank

third in span length in this country, being exceeded only by

Hell Gate arch and Niagara arch.

Work on the east end of this arch was begun July 25, 1915,

and on the west end August 26. The closure was made October

8. The actual working time on the west half was 32 days of

8 hours each, during which time about 1,250 tons of steel were

placed. So accurate was the design and construction of the

two halves of this arch that they lined up within a small frac-

tion of an inch.

The equipment used for handling the steel put in this struc-

ture consisted of four 25-ton stiff-leg derricks, electrically

operated, two being on each side. The material was hoisted

from scows in the river.

The steel for this space was fabricated by the King Bridge

Co., of Cleveland, and it was erected by the Ferro Construction

Co., of Chicago, of which concern F. C. Fisher is president and
F. F. Buck, superintendent of construction. The concrete arch

approach work for the structure was done by the Hunkin-
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Conkey Construction Co., and this part of the work was de-

scribed in Municipal Enginekkixg for August, 1915.

This bridge complete has a total length of 2,880 feet. It

spans the Cuyahoga river and the wide valley adjacent to it,

and connects Detroit avenue on the West Side with Superior

avenue on the East Side. Two decks are provided, the upper

A VIEW OF BOTH SIDES OF THE ARCH. THIS ILLUSTRA-
TION WAS MADE FROM A PHOTOGRAPH TAKEN SEPTEMBER 29.

The ARCH WAS closed October 8.

After the arch was closed the derricks were used
TO erect the double-deck FLOOR STEEL, BEGINNING AT THE
center and WORKING OUT.

deck to be used for highway traffic and the lower for street

railway traffic. The upper deck is to have a 44-foot, 9 inch
roadway and two 12-toot sidewalks, while the lower deck will

carry six street railway tracks.

The two illustrations herewith are shown thru the courtesy
of the A. Leschen & Sons Rope Co., St. Louis, Mo.
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New Motor Truck Chair Car

The Interurban Motor Transportation Co., is operating Mc-

Keen liighway motor coaches, between Minneapolis and St.

Paul, Minn., with great success.

This type of motor chair-car introduces a new epoch in

city, rural and interurban passenger transportation facilities,

it discards the antiquated details of vehicular construction and

incorporates the new and up-to-date designs of the McKeen

railway gasoline motor car. It removes the universal criti-

cism of the common bus—the discomfort due to unevenness of

the road surface, all shocks, jars, etc., being entirely eliminated

by its especially designed, patented, new, air-cushioned, steel

spring, individual seat.

Its owners state that it is not an omnibus, nor a street car,

nor a jitney, nor an electric car. It runs on paved streets.

The individual chairs with which this highway coach is

equipped create a sensational advent in public service utilities.

It is a new (patent applied for) pneumatic shock-absorbing

cushioned seat, the remarkable elasticity and resiliency of

which are obtained by four air cushions differentiated on each

other and operating in conjunction with a 2-foot spiral steel

spring.

MOTOl: IKi ' K

OF THE JITXKY BUS.

Adequate heating facilities are obtained from the waste

product of the truck engine, there being twice the necessary

heat units available for maintaining proper temperature of the

car interior in the coldest of winter weather. The expense of

installing and operating separate equipment for heating is

therefore eliminated.

Entrance to the car is gained thru two-leaf, paneled, out-

ward folding door beside the driver's position, the prepayment

fare collection being under his supervision. Exit is thru dou-

ble-leaf, paneled, outward folding doors in the side near the

rear.

Passengers enter the car at the curb, thereby avoiding the

congestions in street traffic. The entrance being only 15 inches

from the ground makes the initial step from the curb approxi-

mately 7 inches.

This motor chair-car, as described, is designed and built

by the McKeen Motor Car Co., Omaha, Neb.

The Burch Stone Unloader

The Burch stone unloader, as Illustrated, requires that a

small pit be dug under the track at the unloading point. This

pit, next to the elevator, should be approximately 30 inq^es

deep, about 32 inches wide and 20 inches deep at opposite

side of track.

The stone is dropped from cars upon the platform, the

feed doors of which can be opened one at a time and regulate

the feed to the belt. The stone is conveyed to wagon by a con-

tinuous belt which runs at a speed of 225 feet per minute, de-

livering the stone to wagon at a rate of one cubic yard per

minute. This machine, which is made by The Burch Plow

Works Co., Crestline, O., is capable of handling any size stone

that will be used on road improvement, it being necessary to

regulate the width of opening in feed door according to size

of stone.

The belt is a regular coveyor I...U. is lu inches wide, 4-ply,

'x-inch rubber top covered and made especially to insure dura-

lility. The machine is so constructed that the elevator can be

ft at an angle of 26 degrees and with ground, where wagon
ets, level with track, end of elevator will be IV2 feet from

ground. Machine is guaranteed to carry stone at an elevation

of 29 degrees, so it can be raised much higher than 7% feet

if necessary.

A clutch is provided at end of elevator within reach from

wagon and when wagon is driven under it the driver simply

throws in clutch, fills his wagon, then throws clutch out, and

machine is waiting on next wagon, the engine running con-

tinuously. It will thus be seen that belt is always loaded to

end of elevator ready to throw stone on wagon the moment
clutch is thrown in, thus avoiding any delay in waiting for

stone to be carried from car to end of elevator before starting

to load.

Ford Pulls Ore Cars

We are indebted to "Popular Science Monthly" for the il-

lustration showing a Ford automobile, which on fast reaching

the end of its usefulness in a mine in Texas, was recently

knocked apart, put together again on a short, heavy chassis,

and mounted on railroad wheels for use on a narrow-gage

track Altho the automobile has been driven more than 12,000

miles, it fell to its new task with a will and has been be-

having admirably ever since.

The weight of the full load pulled by the improvised loco-

motive, consisting of three 2-ton ore-cars, is about 16,800

pounds. Dragging this weight between various points about

the camp it travels on an average of 18 miles a day, consum-

ing during that time about iVz gallons of gasoline and 1 gal-

lon of oil.

The cost of converting the touring car into a day laborer

was |150.

Augitat, 1916



MACHINERY AND SUPPLIES 77

Mr. E. M. Glenn, superintendent of the Presidio Mining

Co., Shafter. Tex., in explanation of this conversion, writes:

"We haul three 2-ton, side dump ore cars, the total load

being about IC.SOO pounds, but with roller bearings it is pos-

sible that we could haul three more or a total of six, but in

our case there is no necessity for doing so.

"About 1 per cent is the maximum grade we have, but therr-

are many sharp curves. The track is 24-inch gage and laid

with 20-pound rails. It is about 1 mile between terminals and

at each terminal we have a turn-table.

"In converting the automobile to a motor, we shortened

the driving shaft and moved the differential close to the trans-

mission case, cut off the rear axle and used it for a jack-shaft,

driving from it to the rear wheels with sprockets and chain.

The gear reduction by the sprockets being 2:1, the small

sprocket on the jack-shaft having IS teeth and being G inches

in diameter; the large sprocket on the rear wheels having 36

teeth and being 12 inches in diameter. The wheels are fitted

with roller bearings and run on axles which are 1% inches in

diameter. The channels of the frame were stiffened with

heavy angle iron and a heavy iron strap made to take the

place of the forward point of suspension, the strap passing un-

der the engine and being fastened to the channels on either

side. It was found that the machine does not work well

using the built-in magneto of the flywheel and we put on a

Bosch magneto, which gives reliable service and at least 30

per cent more power. In order to get traction it is necessary

A FOBD AUlDiliilJII.l. \v;ili II \Va^ IDNVEKTED l.NTO A
MINE LOCOMOTIVE AT A COST OF O.NE HUNDRED AND FIFTY
DOLLABS. (COUBTEST OF POPULAB SCIENCE MONTHLY.)

to place a heavy weight on the platform over the rear wheels.

"There were no other changes made than the above men-

tioned. The motor travels about 18 miles per day, consuming

about 4% gallons of gasoline and 1 gallon of lubricating oil.

The total cost of making the changes, not including the Bosch

magneto, was $150. We have two of these motors in service

and one of them was driven as an automobile some 12,000

miles and has been pulling ore cars for two years. The cost

of repairs is small.

"I do not know the maximum grade these machines could

be used on, but I should think with a 3:1 gear reduction they

might handle the load on a 2% to 3 per cent grade."

Electric Tractor Shifts Cars

We are illustrating an electric tractor as used by the Penn-

sylvania Railroad Company to shift freight cars in the streets

of Jersey City. On one of the wheels is a Kelly-Springfield

sectional block tire which has seen twenty-two months' con-

tinual service.

It has been estimated that this tractor does the work of

twenty mules. This outfit is equipped with two motors, each
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Gl-\NT ELECTRIC TBACTOB WHICH DOES THE WOBK OF
TWENTY MtJLES.

having a capacity of 20-h.p. It weighs 28,850, each wheel
alone weighing a ton. The wheels are 60 inches in diameter.
The truck straddles the railroad tracks, which, in city streets,

are laid flush with the pavement. As showing the capacity of
the tractor, it can start a draft of six loaded, 50-ton freight
cars on the mountain grade of the Pennsylvania railroad

—

that part of the railroad from Altoona, Pa„ to the crest of the
Allegheny mountains.

Portable Testing Water Meter
We are illustrating a portable testing meter, as devised by

the Buffalo Meter Co., Buffalo, X. Y., which may be used in
the meter repair shop or carried from place to place and the
service meters tested without removing them from the pipes.

The test is made by connecting the testing meter in tandem
with the service meter so that the same volume of water passes
thru both, any error in the service meter being shown by the
difference in registration of the two meters.

The testing meters are made in two sizes—the smaller, or
"'s-inch size, is provided with a connection for attaching to all

meters of sizes from %-inch to 2-inch, inclusive; the larger,

or IVi-inch size, has a connection for attaching to 3inch, 4-

inch and 6-inch flanged meters. Each size consists of the
meter with handles, connecting fittings, control valve, orifice

washers and discharge connection. The dials indicate cubic
feet or United States gallons at buyer's option.

The method of testing a meter in service is as follows:

Shut off water at stop and waste cock; disconnect service

meter on outlet side; attach the testing meter direct to the

service meter by means of the universal fitting; open control

UNIVERSAL
CONNECTION
FOR I'/l' &. Z'
METERS

UNIVERSAL
CONNECTION
FOR Vtf- 3/+"

1 & I ''4 METERS WASHERS
WITH DIFFERENT
ORIFICES IN
THIS UNION
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valve of testing meter: turn water on slowly at stop and waste

cock, allowing several cubic feet to run so as to expel all air

from the meters; then shut of water at testing meter control

valve so as to stop the flrsf 'hand of the service meter ex-

actly at 0.

Next turn the frlctional set back hand of the testing meter

to O. The meters are now ready for the actual test, assuming

that provision has been made for running off the discharged

water thru a hose or otherwise.

If a test of any size meter from % to 2-inch is being made
with the ''s-inch testing meter, run thru either 10 cubic feet or

100 United States gallons of water (according to style of dial)

and stop hand of service meter exactly at 0. Then see if the

amount registered by the testing meter is different from the

service meter; in a test of this quantity each of the numbered

graduations on the circle of the testing meter represents 1

per cent from which the percentage of inaccuracy of the service

meter (if any) may be immediately read.

Example: A service meter has registered 10 cubic feet and

the testing meter 10.4 cubic feet. The service meter is there-

fore about 4 per cent slow.

If it is desired to test the service meter on smaller flows,

disconnect the union at discharge end of testing meter, insert

one of the orifice washers, and proceed with test same as

before.

The method of testing with the I'.^-inch testing meter is the

same, tho it is often necessary to tap the pipe or change it

some to connect the testing meter.

It is customary to adjust new meters to measure within

2 per cent of absolute accuracy. Old meters in service are not

usually expected to measure quite as closely.

However, if they are found to be too far off, they may be

adjusted by means of new change gears with more or less

teeth. The change gears are just beneath the indicating mech-

anism.

Walter Four-Wheel Drive Tractor

The Walter four-wheel drive tractor, as illustrated, which

drives, steers and brakes on all four wheels, is quite exteH-

sively used in foreign military service. While it has not as

yet been placed on the market for contracting work in this

country, it nevertheless possesses obvious advantages, as the

application of power to each of the four wheels makes each

wheel a pulling unit, prevents skidding, and enables the tractor

to climb over obstructions and negotiate hills, mountainous

country, muddy and sandy roads, etc. This outfit is designed

to carry a two-ton load and haul up to eight tons, on one or

more trailers, depending upon the condition of the road and

grades. A powerful four-cylinder, four-cycle, vertical engine,

designed especially for tractor service, furnishes the power
and operates at a normal crankshaft speed of 1,200 revolutions

per minute.

This tractor possesses the added feature of being equipped

with irreversible, positive drive differentials, of a special type,

which give positive drive to all four wheels and eliminates the

use of a separate differential lock. These differentials are of

a new and distinct type, and are so designed that the entire

motive power is applied to that particular wheel or wheels

having traction, although one, two or even three of the wheels

are on a slippery surface.

These irreversible, positive-drive differentials make it pos-

sible to drive this tractor even though the condition of the

road offers traction to only one wheel, and on striking soft

roads none of the momentum of the tractor is lost by the ne-

cessity of stopping to throw in a differential lock, as is re-

quired with the ordinary type of differential.

The steering gear is so designed that all four wheels can be

turned to an angle of 30 degrees, which enables the tractor to

turn (either forward or backward) within a circle of only 25

The Walter foub-wheel dbive tr.\ctor .m.\kixg com-

pr.KTE TI'RX IX CIRCLE 25 FEET I.N ni.\METER.

feet in diameter. The wheels are heat-treated open-hearth

steel castings with hollow spokes and rims, provide maximum
strength, and are mounted on oversized taper roller bearings.

Both front and rear wheels are equipped with dual 1000x100

m.m. solid rubber tires.

A spring drawbar located at the extreme rear end of the

frame takes up the starting and stopping strains and road

shocks when hauling trailers.

A powerful winch, equipped with 100 feet of v's-inch cable

and driven by a worm gear, is also provided, for extricating

the tractor (either forward or backward) from soft ground,

muddy and sandy places that offer no traction to the wheels,

and for pulling up trailers for coupling, assisting in load-

ing, etc.

The trailer hook, which is of ample strength, is mounted

in the rear cross-member of the frame, and is provided with

an automatic lock, which allows the instantaneous application

of a ring or trailer drawbar to the hook and securely locks it

in place in such a manner as to positively prevent accidental

disengagement. The trailer hook is also provided with a large

helical spring, so wound as to take up the road shocks and

starting and stopping strains (when hauling trailers), thus in-

suring a smooth change of gears.

The powerful winch, equipped with 100 feet of •''^-inch cable

and driven by a worm gear, is located at the rear end of the

tractor. The winch head is 13 inches in diameter and 18

inches long between its flanges, and may be disconnected from

the worm gear to permit the unwinding of the rope or cable

from the drum without operating any part of the driving mech-

anism. The winch worm gear is operated by a lever at the

extreme right of the driver and is actuated by a shaft, driven

and controlled from the transmission gear case.

New Trigonometric and Numerical Computer

To simplify and extend the use of the slide rule a new cir-

cular computer has been devised. It is shown in the illustra-

tion, and consists of two graduated dials rotating concentric-

ally, with a running arm, and a transparent protecting cover.

This computer solves at one setting of dial three factors,

including trigonometric and exponential terms. The answer

appears at two different points of the dial, one proving the

other.

The scales, beginning with the outermost, are:

1. Degrees, 0° to 360°; for measuring angles.

2. Radians, to 2 11 (6.2S3) ; for circular measure.

3. A scale of equal parts, to 1000, to read logarithms.

4. Scale X, for setting the first number and reading the

answer.

The scales on the Inner dial are:

5. Scale M, like scale N, but reversed, to set multipliers.

C. Scale D, like scale N, to set divisors.

7. Sines and cosecants, 6° to 90°: cosines and secants, 0°

to 84°.
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8. Sines and cosecants, tangents and cotangents, 37' to 6°;

cosines and secants, tangents and cotangents, 84° to 89° 23'.

9. Tangents and cotangents, 6° to 84°.

10. A scale of squares.

11. A scale of cubes.

With this arrangement of scales computations can be made
with a minimum number of settings, because each movement
of either the arm or dial performs an effective calculation.

there are no blank movements as in multiplying 3x4x5 with

the ordinary slide-rule; moreover, the answer never runs off

the scale, and appears simultaneously on both dials, thus

checking against both personal errors of misreading, and
against any instrumental errors. The trigonometric scales

are full and complete, obviating the necessity of taking com-

plements of angles or reciprocal functions. Equivalent ratios

and reciprocals of numbers may be read at a glance; the op-

eration for multiplication and division is identical.

The conventional method of graduations, which requires

months to master, has been dropped entirely, and a simple

system of 3 and 4-figure numbers adopted, so that anyone who
can read a foot-rule can use the rapid computer directly. The
length of scale is 21 inches in the 8-inch computer; so as to

read numbers to three or four places, like; 24.67X8.69=214.4,

or 24.67-^8.09=2.839.

The instrument is made in two forms; one of weather and

wear-proof celluloid; the other of bronzed metal discs, with

engraved graduations, like a compass or transit, for office use.

The computer has been invented by Louis Ross, civil engineer,

of San Francisco, and is made by the Computer Mfg. Co., 25

California street, San Francisco.

Special Motor Car for Movie Men
Probably the first specially built motor car to be used in

gathering moving pictures of actual warfare was built re-

cently by The Thomas B. Jeffery Company, Kenosha, Wis., and
delivered to the Selig-Tribune Company, of Chicago. It ia now
along the Mexican border and is taking daily trips into the

U.11 .luw.u i.:.„.jiii. scLUiij; ^i-t:Uc» iui a UcAa iiliii ivicased

twice weekly.

The body of this car was built on a standard Jeffery Four
chassis. Mounted on the frame behind the driver's seat is a
large square box, which is used both as a carryall and by the

camera men. A sloping khaki top may be raised to protect

the outfit from both sun and rain. The box is so constructed

as to be able to carry a machine gun, in the event that one is

necessary.

Two large tanks are suspended from the rear of the body
box. One is for oil and water, having a capacity of 15 gallons

of water and S gallons of oil. The larger tank carries 50 gal-

lons of gasoline. The size of these tanks is rendered necessary

by the long distances the outfit must travel over arid wastes.

Plymouth Gasoline Locomotive

We are illustrating a 2i:;-ton Plymouth gasoline locomo-

tive as operated by the city of Cleveland, O., in the construc-

tion of the East Side water works tunnel. This engine, which
is manufactured by the J. D. Fate Company, Plymouth, O., and
as shown in the view, was used for the hauling of large ce-

ment blocks from the cement block plant to the opening and

Plymouth i.ocoMoxn'E as tsed bv city of Ci.evel.\.\d.

0.. ox E.\sT Side water works tu.xxel coxstructiox.
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part way in the tunnel, where the blocks are then picked up

by a compressed-air locomotive, which operates in the tunnel

and out to the work. At the present time this is about two
miles out from shore.

The compressed-air locomotive is used in the tunnel in ac-

cordance with the state law of Ohio, which does not permit

of a gasoline locomotive being used in a mine or tunnel.

This type of gasoline locomotive is also quite extensively

used In road work,

The Largest Drag-Line Excavator

The P. & H. drag-line excavator, class 210, shown in the

accompanying photograph, is the largest yet built. It has a

revolving frame supporting a boom and internal combustion

engine, an A-frame, a drag drum, a hoisting drum, a boom
topping lift drum, a tubular water cooling radiator, an air

compressor, a centrifugal water circulating pump, a gasoline

tank suspended from beneath and a compressed air tank also

suspended from beneath.

All machinery, including boom and A-frame, is sustained

on two heavy girders. All the necessary clutches are provided

for swinging upper frame and for propulsion. Drum band fric-

tions are operated by compressed air rams. This upper frame

rotates on the lower frame by rack and pinion and revolves

on four 2-wheeIed trucks, treading upon a 60-pound rail circle.

Truck frame wheels and center castings are made of annealed

steel.

The lower frame is of I-beam construction, designed for

taking all the heavy strains that are imposed upon it.

The excavator is self-propelling either on broad-faced

power-traction wheels or corduroy grips. The engine house

consists of angle-iron framing incased in double beamed and
matched yellow pine ceilings. The roof is of the same material

and covered with heavy canvas. The whole is thoroly painted.

Water circulation and force feed lubrication is entirely

automatic.

Length of boom is 40 feet; capacity of bucket, 1 cubic yard:

horsepower of engine, 70; rotating speed, 2Vi revolutions per

minute; diameter of turn table, 8 feet; traction wheels are

cast steel, provided with three sets of spokes.

The four corduroy grips are driven from live axle by in-

ternal steel sprockets and chain from back axle. The front

axle suspension is three point for traveling. The upper frame

is rigidly held in position by jack nuts when working. The

back, or driving, axle is a solid steel forging. The front axle

is built up of 12-inch I-beams with stub ends for removing

in case of wear.

All bearings are provided with the necessary grease or oil

cups. All gears are of annealed cast steel. Spur gearing is

cut from solid steel blanks.

The weight of the machine is 30 tons.

This machine can be equipped with either steam, internal

combustion engine or electric power taken from outside

sources or the current can be generated on the machine, if

so desired. It is made by Pawling & Harnischfeger Co., of

Milwaukee, Wis.

Trade Publications

A recent booklet on the Koehring mixer describes and illus-

trates its use on one of the contracts on New York's biggest

job, the subway, as operated by the Rapid Transit Construction

Company.
An excellent idea in showing results is that in a recent

booklet of the Pioneer Asphalt Company, Lawrenceville, III.,

which uses inserted half-tones good enough to pass for the

original photographs. They show the use of Pioneer asphalt

of the proper grades in asphaltic concrete pavement, asphalt

pavement, Topeka mix road, open type asphaltic concrete, pen-

etration road and road resurfacing, thus showing at once the

adaptability of this company's products and their success.

Brownhoist tram rail systems, trolleys and electric hoists

are shown in catalog D, 191G, of the Brown Hoisting Machin-

ery Company, of Cleveland, O.

The Diesel engine, in the central station service of the

Northwest Light and Power Company, at Hutchinson, Minn.,

and its economy are shown in a recent handsomely illustrated

circular of the Busch-Sulzer Bros.-Diesel Engine Company, St.

Louis, Mo.

Concrete edge protection is the subject of a circular of F.

W. Stocker, Inc., engineers, 1031 Clinton street, Hoboken, N. J.,

which shows the flexibility and adaptability of the Stocker

anchoring curb bars and corner protection bars for concrete

corners in any situation.

'The Medusa White House" is the title of a handsome
booklet showing the excellent results of the use of Medusa
white cement in the construction of houses, for exterior sur-

faces, steps, railings, columns, cornices, door and window cas-

ings, decorative panels, pergolas, etc., in which the artistic ef-

fect is a consideration. It is issued by the Sandusky Portland

Cement Company, Cleveland, O., and will be sent on request.

The "Service Manual" issued by the Service Motor Truck
Company, Wabash, Ind., goes into detail as to the construction

and operation of each part of the machine, so that it is in

truth a manual of the truck for practical use.

The Sterling-Kindling motor squeegee street washer, a com-

bination of the Kindling squeegee and the Sterling motor

truck, is made by the Sterling Motor Truck Company, West
AUis, Milwaukee, Wis., and is fully described in an illustrated

circular issued by them.

The American Rolling Mill Co., Middletown, O., distribute

several circulars containing articles from various periodicals

on particular installations of Armco pure iron in corrugated

culvert construction, for electrical and other purposes where a

very pure iron is required.

The Sandusky Cement Co., Cleveland, Ohio, issues a folder

on Dry Basements a Reality, which contains an unsolicited

testimonial from H. T. Llebert, a prominent architect, of

Wausau, Wis.

The American Blower Co.. Detroit, Mich., have a book on

washed air which they will send on request.
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The title of one of the papers to

BUILD THE be presented at one of the October
ROAD FOR conventions indicates the tendency
THE TRAFFIC in some quarters to limit the

weight and speed of traffic to the

condition of the roads to carry it. The opposite of this

tendenc}' is the title to this editorial. Either one.

pushed to the limit is bad, but progress demands that

the emphasis be put on the improvement of the road

to suit the increase in the traffic.

There are practical limitations to the increase in the

weight which can be carried on motor trucks, for ex-

ample, such as strength of bridges and culverts, suffi-

ciency of pavement foundations, steepness of grades
and the like, which would require entire rebuilding of

whole systems of roads, but these limitations are ac-

companied by the limitations in the economy of op-
erating the trucks, which must be taken into consid-

eration in planning the wholesale reconstruction sug-

gested.

An example may be taken from the railroad field.

Standard methods of construction, fixed widths,

heights and strength of bridges and tunnels, location

of platforms and buildings and sharpness of curva-

ture. These prevented increase in dimensions of cars

and of locomotives with certain increases in the de-

mands of traffic and the first cry was to restrict the

traffic to the roads as built. But new roads built ac-

cording to the new demands demonstrated the econ-
omy or lack of economy of the methods used to meet
these demands, and when the principles thus devel-

oped were applied to the old roads, they were rebuilt

or not according to the judgment of the engineers as

to the economy of the reconstruction.

The same lessons are being learned with respect to

highways. Millions of dollars have been wasted in

new highwa}^ construction because the increase in

traffic was misjudged, and still more because the roads
were built for the existing traffic rather than for that

which the better road would develop.

It will be necessary to restrict weight and speed of

traffic on the old roads, but the slogan for the new
roads should be "Build the Road for the Traffic" with

a long look into the future. AMien the economy of this

method of building roads has been demonstrated then

the question of rebuilding the old roads will be merely
one of the local conditions.

In the process of testing out the economy of the

new roads built under this slogan, the economy of

transportation in large or small units, self-propelled

or drawn, will also be tested, and, just as in the rail-

road case, weights and speeds will find their limits in

the units of transportation, when economy of trans-

portation has its full consideration, and the roadbed
itself will be a secondary matter in this study of

economy.
"Build the Roads for the Traffic" is the watchword
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which will lead to true econom\' and result in expan-
sion, not restriction of traffic.

In a continuous performance such as the develop-
ment of traffic economy wins in the end, tho much
money may be wasted in learning what is true

economv.

The standardization of pavements
HOW TO has progressed by means of the
BUILD standard specifications adopted by
PAVEMENTS the American Society of Municipal

Improvements, an organization com-
posed of the expert municipal engineers of the country
and the officials of many cities, and therefore well
qualified to prepare authoritative specifications. This
organization recognizes the fact that improvements
are made from year to year and retains its expert com-
mittees to modify the specifications to include all the
changes which are real improvements. But one speci-

fication, that for wood block paving, remains under
discussion without adoption, and it bids fair to be
agreed upon at the Xewark convention in October.
There have been many new improvements in the

use of nearh' all the prominent paving materials, and
the list of newly patented pavements is very long.

This seems to be an opportune time to begin a series

of articles upon the practical design, construction and
maintenance of pavements, bringing the text-books
down to date and including mainly the practical con-

struction details which are not found in the ordinary
text-books.

The first article of this series, on the design of brick

pavements, appears in this number and will be fol-

lowed by articles on construction and maintenance of

brick pavements. It is the purpose to cover in similar

fashion the standard forms of street and road surfaces

and such of the special forms as are demonstrating
their adaptability to the conditions of every day use

on streets or roads.

The articles will be of every-day value to engineers,

roads and street superintendents and to contractors,

for they will be written by or based on data and in-

formation furnished by engineers and contractors di-

rectly connected with and engaged in the daily work
of construction and maintenance.
The business department will try to anticipate the

demand by keeping in stock enough copies to supply
all requests for subscriptions beginning with this

series, but early application is recommended in order

to secure every number.
Our readers who have worked out special designs

suitable for particular conditions or who have devel-

oped special methods or apparatus for construction

are invited to contribute them to the series, that it may
be as complete as possible. All acceptable contribu-

tions will be paid for.



STREET AND ROAD PAVEMENTS
THEIR DESIGN, CONSTRUCTION AND MAINTENANCE

EDITED BY CHARLES CARROLL BROWN, M. AM. SOC. C. E.

The Design of Brick Pavements
By the Editor

The intent of the series of articles of ivhich

this is the first is indicated by its title. The
various pavements ivill be taken up in detail

as to design, construction and maintenance,

the general treatment of the subject of design

being indicated by this article upon the design

of brick pavements. It is intended to make
the series a practical guide for engineers in

design, contractors and engineers in construc-

tion and street and highway supervisors and
superintendents , contractors and engineers in

maintenance.

The various articles will be written by theo-

retical and practical experts in the three lines,

with such collection and editing of material

gathered from these authoritative sources as

will make the articles coherent and readable

and a consistent whole.

It is hoped that the readers of the series

will from time to time supply any omissions

or deficiencies and discuss any unsettled ques-

tions tvhich they may be moved to reply to

and especMlly to contribute such practical de-

scriptions of materials and methods as they

may have devised or used, that the completed
series may be as full as possible of usable

hints and descriptions of methods and results

for the benefit of engineers, contractors and
street and road supervisors.

The design of the brick pavement has been a development
in this country for the 40 years or more since the first pave-

ment was laid, progressively toward the monolithic construc-

tion, which is the latest development for this form of paving.

The first brick pavement laid in this country, probably,

was a small area laid by a property owner in Charleston,

W. Va., in front of his store, where the lack of drainage made
an almost continuous mud hole. This piece of pavement seems
to have been laid on a foundation of boards, laid practically

in the mud, a cushion of sand being used to give the bricks a

uniform bearing. Possibly the boards were dipped in tar.

The date of this construction was probably 1872. This pave-

ment lasted for nearly 40 years before it was replaced by
a modern bitulithic pavement. It was so successful that

within a few years a considerable length of street was laid

in about the same manner, and this in turn lasted nearly

40 years. It was removed in the spring of 1915 and the boards

forming the foundation were, many of them, still in fair

condition, perhaps because they were dipped in tar and in

part, perhaps, because the poor drainage of the sub-soil kept

them almost continuously wet. At any rate, they were far

from rotted away when removed.

Bloomington, 111., long claimed the honor of laying the

first brick pavements, and perhaps deserves the honor since

larger areas were laid. These pavements attempted to get

the uniform bearing necessary to keep the surface reasonably

smooth, first with a sand cushion on a slightly compacted
sub-grade and then by means of a layer of brick laid flat

on a sand bed and with a sand cushion on top of which
to lay the wearing surface of bricks on edge.

None of these forms of construction really made a uni-

form surface, and the irregular settlement of individual bricks

on account of disturbances and displacements of the foun-

dation below, caused rapid wear of the surrounding bricks,

breakages and exceedingly rough surfaces for most of the

life of the pavements.

To reduce these irregular displacements of bricks, the

concrete foimdation was adopted, retaining the sand cushion,

and almost all brick streets for the past 20 to 25 years have

been built with such foundations.

The better foundations emphasized some of the other de-

fects in the early brick pavements and started movements to-

ward their improvement. Thus the reduction in the imequal

settlement of bricks gave a better opportunity to show that

the formation of holes in brick pavement surfaces was due
to the unequal wear of bricks of varying hardness. A soft

brick in the midst of an area of hard bricks gave way under
the stress of traflic, and the hole thus formed was just as

ruinous to the good bricks surrounding it as tho the brick

had settled.

Some of the earlier pavements were really laid with well-

selected, hard-burned, common building brick, but, being well

selected, they were uniform in quality and their wear imder

traffic was therefore fairly uniform. When the first attempts

to make vitrified brick hard enough to stand the traffic were

made, the product of the kilns was irregular and so the wear
in the street was irregular.

Again, the sand used in filling the joints was not a pro-

tector of the edges of the brick, nor did it do much to

keep the bricks in place. One result of this trouble was the

invention of the repressed brick, which attempted, by round-

ing the edges of the bricks, to prevent the undue wear of

those edges resulting with the wire-cut bricks. This intro-

duced other complications, and in an attempt to reduce the

number of joints the size of the bricks was increased, each

manufacturer having a different idea of what the size should

be, largely based on his observation of the action of his own
bricks in pavements.

Another line of effort to prevent the wear of the edges

of the bricks was the improvement of the filler. Tar and later

asphalt were used, and but little later the use of a cement

grout filler was tried. This was not very popular for some

time, first because the high cost of cement at that time made
the cement joint filler expensive, and, second, because the

rounded comers of the popular repressed blocks caused the

thin edges of the cement filler over them to chip off and the

joint to wear faster than the brick. It was considered neces-

sary to have lugs on these repressed blocks to hold them
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far enough apart in the laying so that the cement grout could

get in and fill the joints, and this aided in retaining the

popularity of the repressed block until the wire-cut lug block

was invented. Since the latter combines the advantages of

the wire-cut brick as to sharp edges of bricks and greater

density, with the lugs, which seemed to be the principal

advantage of the repressed form, their use has rapidly in-

creased. The cement filler is specially adapted to the joints

of the wire-cut lug blocks.

The increase in the solidity of the pavement in other re-

spects ultimately called attention to the occasional displace-

ments of the sand cushion and consequent displacement of the

bricks resting on it, which is more pronounced and frequent

with sand or soft fillers than with the cement filler, and has

led on the one hand to the invention of the monolithic con-

struction of brick pavements.

The more uniform wear of bricks of uniform quality, set

solid, leads to the suggestion that the bricks need not be of so

great depth, and with the monolithic construction there is a

strong tendency to reduce the vertical dimension of bricks to

3% or even 3 inches, instead of the standard 4 inches.

One development of the asphalt filler for joints has been

to spread the asphalt over the wearing surface of the brick

also, the wire-cut bricks being laid on a wire-cut, or so-called

flat, side so as to give a rough surface for its adhesion to the

brick, and providing a thin bituminous wearing surface. This

is the so-called vertical fiber brick pavement.

The difficulties in the manufacture of brick as to variations

in sizes, irregularities in structure, in hardness, in burning

and other technical qualities have been attacked by the brick

makers with energy and under the advice of experts in both

the chemistry and the mechanics of the processes, and the

quality of brick has been greatly improved. The ability of

brick makers to meet a definite specification is much greater

than in the past, and the standardization of materials, sizes,

methods of manufacture, of handling, of shipping and of the

finished and delivered product is each year more nearly com-

plete.

This brief statement of the history of the development of

the brick pavement will give the reasons for every item in the

present standard specifications for brick pavement.
The concrete foundation, or its equivalent in a perfectly

drained and thoroly compacted foundation of other material

seems to be a necessity for the best results with any block

pavement, and for heavy traffic cannot be dispensed with
under any circumstances, even solid rock sometimes requiring

enough concrete to even up the irregularities in natural sur-

face or produced in excavating to grade.

The thickness of the concrete foundation depends on the

one side upon the weight which it must support and dis-

tribute over the soil beneath. On the other side it depends
on the character of the material beneath it and the thoroness

with which it is drained. The effect of water in the soil under
a concrete pavement is described below, and each year the

economy of so draining the sub-soil that all water shall be re-

moved before it can reach that portion under or affecting the

l.avement is becoming more apparent.

The systems of drainage proposed are numerous. A popu-

lar system has been to run drains down the center of the

pavement, with outlets to ditches or catch basins, or other

drains at intervals along the line of the road or street, but
since the object is to keep the water from reaching the sub-

soil under the pavement, as well as to remove it, it would
seem to be better engineering to lay the drains at or outside

the edge of the pavement, where they would serve both pur-

poses, unless, indeed, the sub-soil is so bad that drains must
be laid more thickly to carry away the water coming to it

from below or from sources that cannot be cut off by the side

drains. The depth of the drains must depend upon the nature

of the soil; ordinarily they need be laid only so as to be free

from frost, and the trenches must then be filled with broken

stone or coarse, clean gravel so that water entering the soil

from the surface can be intercepted before it gets under the

concrete. The size of drains depends upon the amount of

water they may be expected to gather. Ordinarily the

smallest sizes of drain tile, 4 or 6 inches, are sufficient unless
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the distance to an outlet is great, in which case the size must

be increased as the water gathers.

Whether the concrete foundation should be re-enforced for

the highest, most permanent type of pavement, is a question

not yet considered of great importance.

The provision in the standard specifications for brick pav-

ing adopted by the American Society of Municipal Improve-

ments that the width and depth of bricks shall not vary more

than ig inch and the length not more than Va inch is evi-

dence of the ability of manufacturers to produce bricks of

uniform dimensions, something which was said to be impossi-

ble a very few years ago. The standard size of small paving

brick is fixed at 2V2 inches in width, 4 inches in depth and S^^

inches in length. The more general practice is to use the

larger size of block, ZV2 inches in width, 4 inches in depth and

81^ inches in length. It is now possible to secure bricks of

any standard make, of these dimensions, within the limits of

variation given, showing that the manufacturers are now able

to predict the size of their finished product and make the

molds to produce it. Also the manufacturer can so burn his

brick and select them from the kiln as to bring a shipment

within the variations permitted. If bricks are so selected and

classified as to come within the %-inch limit of variation,

bricks of different sizes can be used in different parts of the

same pavement. This practice will tend to bring bricks of

about the same degree of burning, density and texture to-

gether, and aids in securing uniformity in wearing qualities.

One possible advantage in allowing the slight variations in

size is the ease of repair with other kinds of brick. This is

not an unmixed advantage, however, unless the bricks used

in the repair are equal in hardness and toughness to the

original brick, so as to restore the uniformity of quality and

surface which the original pavement was supposed to have.

The top surface of the concrete foundation is required to

be true, uniform and parallel to the surface of the finished

pavement. This is the general practice, made necessary for

the drainage of the surface of the pavement and the almost

universal custom of making the two sides of the street alike

with gutters on both sides. When streets have considerable

slopes, say 4 per cent, or more, the crown need not be so

high and the cross-section will have more nearly a straight

line for its upper boundary. W'here there is considerable slope

across the pavement, as on side-hill streets, it may be possi-

ble to put the gutter on one side only and make the slope

across the street a straight line. The same is frequently possi-

ble on country roads.

The reason for making the cross-section straight rather

than curved is found in the almost irresistible expansion of

the brick surface under the influence of the suns heat. If

the crown of the street is arched there will be a strong ten-

dency for this expansion to raise the crown of the arch to

allow for the lengthening of the arch with the expansion.

This results in the rumbling so often observed on account of

the vacancy between the brick and the cushion. And it re-

sults in cracks and in the spalling of the edges of bricks at

the joints, all of which are unsightly and ultimately cause a

disintegration and excessive wear along such cracks and

joints.

If curbs are not set very solidly they may be pushed out

by this expansion, damaging sidewalks. Inlets, catch-basins,

etc. The longitudinal expansion joints along the curbs have

been devised to diminish these evils, and if properly con-

structed are reasonably efficient.

That expansion joints are not necessary when the brick

surface is a plane surface and there are no tendencies for the

surface to rise in any portion, and the temperature stresses

are absorbed by strains in the pavement materials themselves,

is shown by the fact that transverse expansion jointe are im-

necessary so long as the grade or slope of the street is uni-

form.

A pavement on South Sixth street in Terre Haute, Ind.,

was laid some 25 years ago without any expansion joints, and

in the blocks between street intersections is still in excellent

condition. But at each street intersection there was intro-

duced a crown in the pavement of the intersecting street

which interrupted the straight line of the pavement along

Sixth street, and at each intersection the force of the expan-

sion of the Sixth street pavement was sufficient to lift the

arch of this crown and so the pavements at the intersections

were broken up and had to be relaid with due provision for

expansion. This same tendency to lift the pavement is found

wherever the grade of a street changes, so that the longi-

tudinal profile is convex upward and cracks or even explosions

occur at such points. If the profile is concave upward the

stress comes on the surface of the brick and joints may be

pinched out or crushed and edges of bricks spalled off.

The location and character of expansion joints is one of the

problems in brick paving which has not yet been solved satis-

factorily. It has led many engineers to use bituminous joint

fillers, tar or asphalt, which solves the expansion problem but

introduces others already mentioned.

The expansion of the concrete base is only less than that

of the brick surface because it is protected from the sun's

heat by the brick and cushion above it.

There is another source of cracks in pavements in un-

equal settlements in the foundation. These do not have so

pronounced an effect in city streets as in country roads, be-

cause city streets are more thoroly compacted by years of use

and the spots of settlement are mainly limited to trenches cut

for pipes, areas about manholes, spots softened by leaks of

water pipes, and the like, which are small in area or at least

in width and can be spanned by the ordinary street con-

crete base, which will carry all but the heaviest concentrated

loads if well constructed. On country roads, however, it is

seldom that the well compacted area of the old road fits ex-

actly the concrete foundation of the new brick wearing sur-

face, and settlements over portions of the sub-grade along

the edges of the pavement, which are insufficiently compacted,

or washed out or loosened by drainage improperly provided

for, are not infrequent. These settlements are most probable

along the edges of the pavement, and when they occur the sur-

face above, as well as the concrete, is cracked on lines roughly

parallel with the road and occurring within the middle half of

its width.

Again, when the drainage is not properly taken care of,

water may seep Into the soil under the edges of the pavement,

and, if it remains long enough to freeze, the expansion of the

water in freezing will lift the edges of the pavement enough

to produce cracks quite similar to those described above.

These cracks also appear in country roads rather than In

city streets, because the latter are usually better protected

by curbs, which cut off the water from outside, at least until

it is led below the ordinary frost line, and there are more
frequent drains by means of sewer gas and water pipe

trenches, inlets and catch-basins.

There is a tendency in modem designing of pavements

to make the concrete base level across the bottom, giving a

crown to the pavement by thickening the concrete in the

center. This strengthens the concrete against the bending

actions described as the center of the road is approached.

Steel reinforcement is sometimes used where the sub-grade

is particularly treacherous and cannot be replaced at reason-

able expense.

The standard specification for thickness of concrete is 6

inches. This is apparently the least thickness which is safe

under all ordinary circumstances, and a greater thickness

increases the cost without a corresponding increase In value.

However, bad sub-soil, the condition of which cannot be

wholly relieved, will require thicker concrete and perhaps a

stone block foundation under it, with sometimes steel re-
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inforcement. Thru a marsh not to be drained at reasonable

expense a timber raft foundation may occasionally be desir-

able, on which to lay the concrete. The design of such a foun-

dation is a special problem depending mainly on the local

conditions.

Thinner concrete may be used under very favorable condi-

tions, especially with the monolithic construction described

below.

The sand cushion on top of the concrete foundation, on

which to lay the brick, has been a subject of study no less

interesting than that of the brick itself. The requirements

as to the sand have varied from the standard specification of

"clean, sharp sand, free from foreign matter, except that it

may contain not to exceed 10 per cent, of loam," and graded

from 1/4 inch to that retained on a No. 50 standard mesh sieve.

and including broken stone or slag of the same grading, ac-

cording to the ideas of engineers regarding the function of

the sand cushion.

The sand cushion was first introduced simply to even up

the soil used as foundation and was made deep enough to

cover all inequalities. Its use was continued when boards,

brick laid flat, and concrete were used as foundations, for

the same reason. When concrete was adopted as the foun-

dation, enough sand was required so that no brick would

rest on a projection of the hard foundation and so be subject

to breaking across under a heavy load or blow. Smoothness

of the upper surface of the concrete was specified until the

thickness of the sand was reduced in some specifications to

one inch.

Until recently the sand was simply spread and luted to fit

the crown of the street and the bricks were laid on this loose

sand, on the theory that it was a soft cushion which would

distribute itself so as to carry and distribute the loads coming

on the pavement, but it was soon found that the sand would

compact very irregularly, especially if slightly damp, and

might afterward shift to some extent, so that the brick sur-

face, unless made monolithic by perfect jointing with cement
grout, was not thoroly stable. But it has not been customary
to compact the sand before placing the brick until quite re-

cently, the standard specification now requiring that the
cushion be slightly moistened and rolled over its entire sur-

face with a hand roller not less than 36 inches in diameter,

24 inches wide, weighing not less than 10 pounds per inch of
width and having a handle 12 feet in length, the cushion being
completed by drawing the template over it to finish it exactly
to the required surface.

The latest development is the elimination of the cushion
entirely. This was done first by mixing cement with the sand
used for the cushion before the concrete base had fully set,

laying the brick and grouting them, the water from the base
and the grout being assumed to be sufficient to make a mor-
tar cushion, so-called, out of the cement-sand mixture. This
has now been improved by using only enough of the sand-
cement mixture to insure a closely fitting bed for the brick
on top of the freshly laid concrete. In this manner the brick
pavement is made monolithic, concrete base and bricks being
bound into one mass by the mortar and the grout filler.

Due regard to economy as well as to the probable weight of

concentrated loads on such monolithic pavements suggests in

the minds of some engineers the reduction in depth of bricks
to ZV2 inches and in depth of foundation to 5 inches, so that
a pavement which under the standard design would be 11%
or 12 inches in depth becomes Sli inches, with a saving
in cost of brick and of concrete and the elimination of the
cost of cushion, as well as a reduction in the cost of excava-
tion for the pavement. The wear of this pavement should be
uniform, the protection of joints complete, and the base to

distribute the weight of traffic over the earth foundation .is

8'^ inches instead of 6.

With these general principles of design as guides it should

CiRVE ox Goshk.n-Ft. Wayne sectio.\ of Lincol.v Hiuiiwav, i.n Elkiiaht roixTY. India.na, pavhi
WITH WlRE-( I'T LUG IIIIICK ON AN OLD (iRAVKL H0A1> FOU.XDATIO.N IN 1915. PlIOTTOiRAPHFI) A VKAR LATKR. Cl-

MENT-tMiOlT ril.I.FI! ISRr). Sv I'KR-ELEVATIOX OV OITSIDE OK fl KVE. 10 INCHES.
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be possible to solve any special problem when all the data

are secured. It is a problem of several variables, character of

soil, drainage, weight and amount of traffic, material avail-

able for base of pavement, machinery available for construc-

tion purposes, quality of brick, and In each item cost of ma-

terials and putting in place, and money available. The varia-

tions in these items must be studied and combined in various

ways until the most satisfactory pavement obtainable for the

money available is discovered. The engineer cannot always

build the best pavement possible, but must be satisfied with

what can be built with the money available. The best engineer

Is he who secures the best results with the least expenditure.

Somtimes he must be satisfied with a poorer pavement so as

to cover the ground. Sometimes it is best to build only a

part of the pavement, and build that in the highest style of

the art, trusting to it to demonstrate the economy of raising

money enough to finish the job.

One of the principal factors in the development of the

modern brick pavement has been the National Association of

Paving Brick Manufacturers, of which W. P. Blair was the or-

ganizer and has been the only secretary. Its work was begun

25 or 30 years ago under a committee of the National Brick

Manufacturers' Association, which became large enough some

10 or 12 years ago to warrant an independent organization.

Another very important factor in the last five years or so

has been the engineering organization of the Dunn Wire-Cut

Lug Brick Company, which has been very active in developing

improvements in methods of constructing pavements as well

as the bricks themselves. An active factor in the Southwest

has been the Western Paving Brick Manufacturers' Associa-

tion, which has done much in its peculiar lines toward the

encouragement of brick paving in that territory.

MUNICIPAL BATHING FACILITIES
By Frank Koester, City Planner and Consulting Engineer, New York.

Author of "Modern City Planning and Maintenance."

While many municipalities have provided public baths, they

seldom have been provided in sufficient number with proper

equipment.

Such baths should be on a large scale and be what may be

termed aquatic gymnasiums. There should be a large swim-

ming pool some 100 feet or more in length and 40 to 50 feet

wide, varying from 3 to 15 feet in depth at different parts,

with spring boards for diving and artificial waves.

Steam rooms, sweating rooms and shower baths should be

provided, with both hot and cold water. The showers should

be arranged to jet either from above, from the wall at the

side or from the floor upwards.

The gymnasium should include the various forms of gym-

nastic apparatus, and it is desirable also to have a running

track, which may be constructed as a gallery arranged around

the building walls.

A heating plant must be provided for keeping the water

heated to the proper temperature, and also for keeping the

rooms at a uniform temperature. Arrangements should be

such that the pool may be drained and refilled in a short

time. Such baths should be in charge of a skilled swimming

master, for the Instruction of those who wish to learn to

swim. Attendants should be at hand to massage those who

desire such service.

It is advisable to supply the baths with as many features as

possible, in order that they may be utilized to the fullest ex-

tent. The price of admission should be low, just sufficient to

cover the cost of operation, provided it is not free, while fees

for special service, as swimming lessons and massage should

be turned into the general fund.

Separate municipal baths should be provided for women,

but if this is not feasible, certain days of the week should

be set apart for their exclusive use.

The city of New York maintains and operates twelve

free public interior baths and eleven free floating baths.

For the use of these institutions, there is no charge what-

ever, the only requisite being respectable and orderly con-

duct on the part of the patrons, compliance with the rules,

and that the bathers furnish their own towels and soap. This

has been the policy almost from the opening of the first pub-

lic bath, although at the opening of one of the municipal bathS

the city did undertake to furnish towels and soap at a nomi-

nal charge to the bathers. However, it was soon found that

the loss of towels was very great; the shower rooms were

plastered with waste soap, the floors slippery and the drains

choked. Besides a certain percentage of danger from con-

tagion existed unless the towels were laundered under sur-

veilance. All these evils were at once remedied by patrons

furnishing their own requisites and the scheme of supplying

towels and soap was discontinued.

The United States Volunteer Life Saving and the Women's
National Life Saving League have swimming instructors at

the pool during certain hours to teach swimming. These

hours vary from time to time. Aside from these instructions,

an attendant who is a competent swimmer is required to be

on duty constantly at the pool, with instructions to pay at-

tention to all swimmers.

During the year 1911, there were 5,400,567 free baths given

by the city of New York in both floating and permanent

baths. The average cost per bather during that year was a

little over 4 cents. During the summer months of 1911, the

attendance at the Rivington Street Bath often reached as high

as 3,000 in one day.

During the month of December, 1911, each bather used on

an average 9.9 cubic feet of water and required the consump-

tion of 8.8 pounds of coal.

The floating baths are all built about on the same plan, as

follows: They are 95 feet long and CO feet wide, and are

floated on eight pontoons, placed four on each side of the

bath. In the center there is a large well, divided into two

parts, one 93 feet long and 34 feet wide, for adults and one

70 feet long and 8 feet wide for children. The depth of the

water in the large well is 41^ feet and in the small one 2^1;

feet There are 68 dressing rooms opening upon a small gang-

way around the edge of the well.

The floating baths, like the interior baths, are free, but the

former are used only during the summer.
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IRON AND STEEL SEWER PIPE
By J. F. SpriDger, New York.

While the use of cast iron and steel for

sewer pipes is not general, there are some
places in ivhich their use is necessary and this

article on the methods of laying and testing

pipe and protecting ivill he of value to many
engineers and contractors. The special ma-
chinery and apparatus described will he of

particular interest.

IRON and steel pipe are used for sewer construction in

diameters from 4 to 60 inches or more. Wtiile these ma-

terials are not often used, they are very important when
used, and their design should be made on proper principles.

The thickness of the pipe depends upon the allowance for

deterioration. Approved practice considers M, inch the proper

amount for water pipe, but sewer pipe, laid in locations where

there is unusual exposure to corrosive influences, may require

a greater allowance. It also depends upon the internal pres-

sure, which is affected by the hydrostatic head, the internal

radius of the pipe, the tensile strength of the iron and also by

water hammer. The same formulas are used for determining

thickness as for water pipe. But practically the pipe is chosen

as standard, light or heavy, according to the stresses expected

and the catalogs of the pipe makers. Again thickness may
depend upon the pressure from without, especially if steel pipe

is used, and buried deep in the soil, as later described.

Some practical points in handling pipe follow:

It is often necessary to provide special appliances for han-

dling cast-iron pipe during construction operations, even a

4-inch pipe weighing about 200 pounds per 12-foot length,

while a 36-inch pipe will weigh 3,800 pounds. A very con-

venient device is the sulky derrick. This is scarcely a der-

rick at all. It consists of an A-frame, to which is hinged a

simple leg. The hinge is attached at the top of the A. This

arrangement straddles the trench and provides a suitable sup-

port for a block and tackle. The drum or windlass which
operates the block and tackle is mounted in the A-frame in

such position that the two twin wheels controlling the drum
clear the vertical ropes, carrying the weight of the pipe length.

When it is desired to shift the derrick it may readily be moved
by making use of the wheels. A simple brake may be ar-

ranged to control one or both wheels, and so the lowering of

the pipe.

If cast-iron pipe is to be laid on a curve, special castings

will be advisable, even when the curvature is very gentle

—

say, 1 degree from length to length. This would mean a

radius of curvature in excess of 500 feet. This degree of

deviation may at times be obtained by withdrawing the spigot

about % inch.

Cast-iron pipe lengths have been successfully bent, as in

a line which conveys water of the Guayabo River to the town
of Preston in Cuba. Tliru some oversight the piping for the
line was shipped without any curves or sleeves. The route
was quite crooked and the delay to wait for the specials would
be serious. Steel and wrought iron pipes had previously been
bent in connection with work, so a local engineer deter-
mined to test the possibilities of cast iron. The pipe had a
diameter of 10 inches, a wall thickness of 9/16 inch, and
weighed about 760 pounds per length of 12 feet. Old rails

with the proper curvature were set up to form a cradle in

which the pipe lengths might comfortably lie after they were
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bent. Half a dozen or more lengths were placed side by side

on the cradle, the lengths forming chords in the arcs made by

the rails. A fire was built of hardwood in such a way as

to heat the pipe-length, but to leave the extremities outside

of its active influence. The purpose served by not heating

the ends was the prevention of the collapse of the piping.

In the course of li/4 to 2 hours the metal would be sufficiently

softened to permit the lengths to settle into the cradle of their

own weight. About 40 lengths were bent in this manner.

The curvature varied, the minimum radius being 50 feet.

Large cast-iron piping is sometimes laid on block supports.

These are placed two to a length and near the ends. There

is disadvantage in using blocks because they tend to nullify

the distribution of the load and to concentrate it upon them-

selves. On the other hand, the use of blocks means that the

points of support are known locations.

Smaller sizes of pipe, say from 8 inches down, may be

lowered into the trench by two men with rope slings, one

at either end.

A locomotive crane may be used on sewer work. It is

unnecessary to provide a track as the broad-wheel type may
be employed. Whether this apparatus is economical in a given

case depends upon the conditions. If the locomotive crane is

used for excavation as well there will naturally be an in-

creased opportunity to secure advantage.

Cast-iron pipes are ordinarily joined by means of hot lead.

Jute packing is driven into the joint as a preliminary. The
space is closed in with a jacket of wet clay and yarn or an

asbestos jointer. The lead is then poured, and should be

poured continuously until tlie joint is full. No dross should

A rivE-rooT riveted steel sewer for temporary use

IN co.nnection with New Yoeik .si iiw.w work. An A-

IKAMK OERUICK. AS DESCRIIIEU IX THE ARTICLE, HANDLES

lllKsi: I'lPE.S.



MUNICIPAL ENGINEERING

Inverted seweb siphoss of cast-iron used in cabrt-
ING SEWERS UNDER THE SUBWAY IN NeW YoBK SUBWAY
CONSTRUCTION. THE TWO LARGE PIPES ARE FIYE-FOOT STORM
SEWERS. The SMAIXER pipe is a 24-inch sewer TO CARRY
THE DRY-WEATHER FLOW OF SEWAGE. NOTE THE SPECIALS
AT THE BEND AT THE LOWEST POINT IN THE SIPHON.

be allowed to collect in the pot. The calking may be done

with a hammer and special tools.

Lead wool has been used. This is a fibrous material which
consolidates under the blows of the pneumatic hammer. This

is a cold operation all through. An authority mentions still

another method as possibly useful where the trench is wet.

"A soft lead pipe wrapped around the pipe and calked into

the joint at the same time" is the suggestion. If the cast-iron

pipe is quite large, the inside of the joint should also be

calked.

Steel pipe is also used in sewer construction. It has thin

walls, because of the high tensile strength of rolled steel,

which give but a slight margin for deterioration of the metal.

The coating put on the pipe to protect it must be very care-

fully preserved up to the time the pipe goes out of sight under
the back-filling operation. Persons with hob-nails in their

shoes should not be permitted to walk on the pipe or within it.

Indeed, in one case, on the Little River Works of Springfield,

Mass., a covering of canvas or equivalent material at least 30

inches wide was kept on top of the pipe in the trench until

back-filling was in progress on the spot, and no person was
permitted on the pipe without rubber or felt soles on his

shoes.

Sheet steel pipe of considerable size will ordinarily need

more or less bracing within, especially during the back-filling.

The lower part of the back-filling should be well tamped. It

is recommended that in putting in the upper part of the

back-filling a commencement be made at the middle of the

length of pipe. This procedure leaves the field joints to the

last, and so prolongs opportunity for the hydrostatic testing

of the joints in advance of covering them up. Naturally, a

sheet steel pipe will sag somewhat under back-filling. The
braces will hardly prevent this entirely. However, after the

removal of the braces subsequently to the back-filling, the

sag should be moderate in amount. If the major and minor

axes differ no more than 5 per cent, from each other, this

difference may be viewed as permissible.

Jersey City has a big sheet steel sewer. The diameter is

6 feet and the standard length 18 feet. These sections weighed

very much less than would cast-iron pipe of the same diameter

and length. Nevertheless, the individual lengths weighed 6

tons. The laying of sheet steel pipe is facilitated by the pos-

sibilities of handling it in long lengths. This reduces the

number of field joints and so reduces the total liability to leak-

age. A steel sewer pipe was laid in St. Louis some years

ago for the water works in which the lengths were 28 feet

each.

Where cast-iron pipe of considerable size has to be in-

stalled in deep vertical sections it may be advisable to have

the surfaces of contact machined to true planes. Otherwise,

the lower courses will be supporting great weights on uneven

surfaces. The cast-iron mains used in the Astoria-Bronx Gas

Tunnel beneath the East River at New York pass down and
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Two CAST-IROX STORM SEWERS BELOW, EACH FIVE FEET

I.\ DIAMETER. TEMPORARY STEEL PIl'E FLUME ABOVE TO

TARRY SEWAGE DCBING CONSTRUCTION OF THE INVERTED

SIPHONS UNDER CONSTRUCTION BELOW.

up vertical shafts perhaps 225 feet in depth. This pipe is very

large, being 6 feet in diameter. The contact surfaces are ma-

chined. This pipe stands, however, without the support of a

baek-fjlling.

We may learn lessons valuable in connection with me-

tallic sewers by paying attention to experiences gained in

laying cast-iron and steel pipe for other services, particu-

larly pipe laid as water and gas mains.

In the laying of sewers it is sometimes necessary to cross

a stream or other body of water with the pipe line, a prob-

lem the same as if the pipe were part of a water supply

system. Reference may be made to the cast-iron siphon across

the Narrows at New York, this siphon being part of the new

Catskill Aqueduct. A movable skidway, one end of which

was held above the surface by a barge, was used in laying the

pipe. The joints were made on the barge and above the water

level. As length was added to length the barge would shift

and thus permit 12 feet more of pipe to slide off the bottom

of the skidway which reached down to about the lowest level

of the trench. As new lengths took their place in the trench

the Joint had to undergo flexure. The method of meeting this

problem was described by the present writer in Municipal

Engineering for September, 1915, vol. xlix, p. 92.

At Boston a similar problem had to be solved in laying two

pipe lines beneath the water separating Deer Island from the

city proper. One line had a diameter of 8 inches, the other

of 12. In both cases ball and socket joints were employed.

That is to say, lead poured into the joint clung to either the

spigot or the bell, the spherical surface of contact being sup-

plied by this lead and the boll or spigot, respectively. The

iron surface to which the lead was to cling immovably was

provided with suitable irregularities. In the case of 8-inch

pipe the spigot was provided with circumferential ridges and

the bell was given a concave spherical surface. An ob-

jection to the form of joint used was that a flexure of the

joint would expose the lead, which by a reverse flexure would

be liable to be skived off. The 12-inch pipe was laid later and

seems to have avoided this objection. The bell was provided

with two circumferential grooves and a ridge. The spigot

was given a convex spherical surface. The ridge within the

bell was set well within its mouth, and, in fact, formed the

interior limit of the lead. This ridge contacted with the

curved surface of the spigot in a circumferential band 0.6 inch

wide. "The lead is held within the bell and does not emerge

when the pipe shifts position." The pipe was assembled and

the joints were made on shore. A large runway was pro-

vided and the pipe was set on rollers in it. The water to be

crossed was 500 feet in width. A capstan set up on the shore

opposite to the pipe in the runway provided a means of haul-

ing the pipe across. This 12-inch pipe had a wall thickness of

1 inch. Later on some 4,000 feet of 4-inch pipe was laid in

the water separating Long and Spectacle Islands. This pipe

was very heavy, weighing about 350 pounds per length of

12 feet. The water in which it was laid had a maximum depth

of about 28 feet. Here the skidway-and-barge method was

followed. The skidway was quite long for the moderate depth

—115 feet being the length.

Sheet steel pipe may be given a lining of Portland cement

mortar. This was done in connection with the con-

struction of the steel siphons to the north of New-

York City in the line of the Catskill Aqueduct. In a

typical case the lining was made two inches thick, of 1:2

mortar. Another similar example was the wrought-iron pipe

laid at Charlestown, near Boston, many years ago. The ce-

ment lining was IVt inches thick. On the outside was a

coat 2 inches in thickness, the intervening iron having had,

originally, a thickness of 0.16 inch. After about 30 years

some of this 30-inch wrought iron, cement-covered pipe was

taken up in order to relay with cast-iron pipe. "The reason

for relaying was in no way caused by a failure of the old pipe,

part of which is still in use, and which, when laid in un-

yielding soil, has given good satisfaction."

Steel pipe unprotected by cement or cement mortar is liable

to undergo perforation from the corrosive activity known as

pitting. The obvious remedy, if the use of Portland cement is

not possible, is to use a thickness of metal in excess of that

necessary by considerations of pressure. An authority—Mr.

The testing bulkhead for AI'PLYINU the PNEnMATIC

TEST TO JOINTS IN CAST-IRON PIPE LINES, AS DESCRIBED

IN THE ACCOMPANYING ARTICLE.

INCHES IN DIAMETER.

Pipes are seventy-two
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The testing bulkheap for applyixo the pxkimatic
test in place. ready for making the test.

Allen Hazen—says in this connection: "It is my feeling that

it will not generally pay to increase the thickness of steel

plates very greatly because of this consideration (viz.. that

thickening the plates will not cure the trouble, but will merely

prolong the life of the metal), but that the money will be

better spent in better coating and in more careful inspection

of the steel plates, or, in other words, by preventing the pit-

ting instead of trying to make the plate thick enough so

that the pitting will not go thru it." Steel pipe lines are more

or less subject to deterioration, due to electrolysis, caused by

electric currents escaping from trolley lines, etc. The same

authority advocates special protective measures rather than

an increase in the wall thickness of the pipe. Such protec-

tive measures are the use of insulation joints and the provi-

sion of an insulating envelope around the pipe in the neigh-

borhood of the trolley lines, etc.

The backfill is the focus of one of the problems connected

with the use of sheet steel pipes. For ordinary depths the

minimum thickness may be taken as follows: Pipe 36 inches

in diameter should have a thickness of at least 3/16 inch;

48 inches, 1/4; 60 inches, 5/8; 72 inches, 7/8. If the trench

is deep and the backfill accordingly weighty, the thickness

should be increased. Naturally, if the thickness is sufficient

for the backfill, but inadequate to the internal pressure, it will

have to be made greater. It seems that proper tamping has

a great deal to do with the ability of the steel pipe to resist

the backfill. A competent engineer related: "I had the pipe

(a drain) put in and it failed; and I had it put in again

and great attention paid to the ramming of the earth below

and at the sides of the pipe, and it then stood the pressure

of the fill.'

Attention has already been given to flexible joints used in

laying heavy metal sewers under water. At Seattle, Wash..

some 48-inch cast-iron pipe was laid in tidal water for perhaps

1,100 feet out from the shore line. The sewer runs out per-

pendicularly to the shore to a point in Puget Sound, where

the discharge is 40 feet below high water. The sewer was
laid in a trench 4 feet deep. The excavation was very dif-

ficult because of the hard material and its sub-aqueous loca-

tion 'I'lif first excavation operation consisted in the removal

of mud and loose rocks. A dipper dredge performed this

service. A diver would go down beneath the water, where

he would drill the hardpan or rock and blast some of it loose.

A suction dredge assisted in removing the spoil. The pipe

was laid, one length at a time. A double pontoon would sup-

port between its two floats a 12-foot length of pipe and lower

it to position, the pontoon being anchored all the while. A
diver down in the trench or nearby would attend to placing

bags of concrete beneath and against the pipe length. This

work had to be carefully done, as upon it depended aline-

raent and grade. The joints were made by calking lead wool

into the crevice. The pipe after being laid and jointed w^as

covered over with concrete in hags. The concrete used for

this purpose was made according to the formula 1:3:5—that

is, it was not made impermeable.

Another method of placing metal piping under water pro-

ceeds by floating a line of connected-up lengths to a posi-

tion over the final site. This method is readily applicable

to sheet steel tubing, but somewhat less so, perhaps, to cast-

iron pipe. A steel pipe has a gross volume a good deal in

excess of the volume of water having the same weight. Ac-

cordingly, by putting in temporary bulkheads at either end,

we have an unsinkable boat or pontoon. With cast-iron pipe

the wall thickness is necessarily great and this means a

heavy weight. The big cast-iron mains in the Astoria-Bronx

Gas Tunnel are heavy enough to remain in position in the

event of the tunnel being flooded at any time. A length

of 12-inch cast-iron pipe weighs about 810 pounds; but the

water it displaces weighs only about 700. Consequently, if

it were closed at the ends and thrown into the water, it

would sink. But there is no such problem with steel pipe.

At Rochester, N. Y., a big steel discharge pipe for the

sewage disposal works was laid by the flotation method in

the waters of Lake Ontario. The pipe is 66 inches in diameter

and the wall thickness % inch. On shore the 30-foot lengths

were riveted into sections of 120 or 150 feet in length. These

A CAST-IR0.\ SEWEl! CONNECTION OF LARGE SIZE.
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were bulkheaded and then launched, after which they were

towed to position over the site. Here a section would be

supported by cables secured to two groups of piles w^hlch

had been placed one at either end of the location. The bulk-

head valves were now opened when the pipe section would

begin to sink. The cable supports would be slackened so as

to maintain control over the sinking. A diver below would

take care of the details in connection with the settlement to

final position. The joint into the preceding section was of

a special character, easy to make under water. That is to say,

bell and spigot forms were given to the two pipe ends by

riveting on suitable pieces. In addition, an angle bar was
riveted into the piece forming the bell in such a way as to

provide a fixed flange. Another angle-bar ring was arranged

back of the spigot end, where it formed a loose flange. A
ring of lead pipe would be set in between this movable flange

and the spigot re-einforcement. A series of holes in one

flange corresponded to a series in other. The joint was made
by passing bolts thru corresponding holes and drawing them

up tight. The effect of tightening these bolts was to squeeze

the lead pipe and thus produce a seal.

Cast-iron and steel piping are frequently tested hydrau-

lically after installation to determine the tightness of the

joints. Generally, if not always, this is done by putting an

entire section of the line under pressure. An innovation in

a similar connection has been introduced recently which is

adaptable to testing the joints of iron and steel sewers. The

gas mains in the Astoria-Bronx Tunnel, already mentioned,

were required to have joints capable of withstanding a pneu-

matic pressure of 20 pounds per square Inch. A special device

was employed by means of which the joints were not only

individually put under pressure, but also only the two ends

of the pipe lengths were actually involved, and these merely

for a radial distance of a few inches. That is to say, a

"bulkhead" in the form of a short cylindrical ring with an

exterior circumferential groove or channel was placed so as to

provide with the aid of the pipe ends an annular compart-

ment into which air might be pumped until the desired pres-

sure was reached. In order to provide end walls that could

be expanded and contracted and so provide for a tight seal

and later on for a shifting to the next joint, rubber tubes

of fine automobile inner tubing were suitably mounted. Air-

under pressure when admitted to these tubes produced the

desired expansion and when allowed to escape provided for

collapse. After the bulkhead was in place and the seal prop-

erly made by blowing up the two tubes the device was ready

for use in testing the joint. Pressure air was admitted to the

space bounded by the cylindrical wall of the "bulkhead," the

two tubes and the pipe walls on either side of the joint.

There seems no good reason why water under pressure

sould not be employed in this space. The pressures would

ordinarily be higher than the pneumatic pressure required

here, but the air pressure in the tubes could be increased to

provide sufficient resistance at the regions of the seal.

The Public Service Commission of the First District, New-

York, has the oversight of much construction. Some of the

sewer work falls under its control. Several of the photo-

graphs here shown are illustrative of such work.

Meter Boxes Given Away
The Terre Haute (Ind.) Waterworks Company, in twenty

minutes, recently distributed more than 600 meter boxes to

be used by the citizens of that city as flower receptacles for

growing plants.

Mr. Dow^ R. Gwinn. president and manager, furnishes

the following explanation of this free will offering:

"We set 3,000 meters in the early part of the season.

These meters come packed five in a box; the length of the

boxes is about 33 inches and they are about the right size

for flower boxes.

"Instead of burning up the boxes we removed the lids

carefully and saved them until a certain date in May. Cou-

pons were printed in the papers which, on presentation at

the proper time, would entitle the holder to one of the boxes

which could be used for flower boxes on porches or in win-

dows. The time set for giving the boxes away was 9 o'clock.

At that hour the street in front of our office was practically

blockaded by crowds of people and vehicles of various kinds.

At 9:20 the boxes had all been given away. Several photogra-

phers were present to take pictures for their respective papers

and these were reproduced."

Denver City Government
The power of persistence and a forceful character are

shown in the rejection of the commission form of government

by the city of Denver, Col., after some years of trial, and the

adoption of a form similar to that which has been in operation

in Indianapolis for nearly twenty-five years and In other

cities for a shorter time. The mayor is supreme in all ex-

ecutive and administrative matters, making all appointments

and dismissals, and the council is supreme over appropria-

tions. Unlike Indianapolis, Denver has an auditor, who Is

independent of both.

Denver retains the initiative, referendum, recall and prefer-

ential ballot, so that it has some checks which Indianapolis

does not possess.

In changing Its form of government Denver has returned

to a mayor of the old days when partisan politics was supreme

in its city government, and both friends and opponents of

Mayor Speer are watching his course as an independent oper-

ator of a benevolent despotism, as the form of government is

designated by Ellis Meredith.

One dilliculty with the many-headed commission was the

stoppage of public improvements thru lack of ability of the

commissioners to agree upon the improvements to be made.

There will be no such difficulty hereafter, as these questions

are now in the hands of the Mayor. If he goes too fast he

will be turned out by the voters at the next election, if one

may judge from the experience In Indianapolis, and if he

goes too slow he will do so against very strong pressure from

many sides.

September, 191G



GRANITE PAVEMENT CONSTRUCTION
IN BROOKLYN, N. Y.

NEW MACHINERY AND METHODS

litis article describes two neiv and
labor-saving machines and their use in

street paving. The excavator has demon-
strated its efficiency and economy and its

ability to speed up the tvork of the con-

tractor. The netv filler mixer shows on this

job its economy of labor, and tvhen the ex-

perience gained on this job has been used
in improving the details it will become a
very efficient and rapid worker in its pecu-
liar line.

BROADWAY, in Brooklyn, N. Y., from Havemeyer street

to Myrtle avenue, has exceedingly heavy traflic, has a

double street railway track and the elevated railway.

The records of the highway bureau of Brooklyn show that

Broadway was paved in 1905, from Havemeyer street to

Patchen avenue, with asphalt block, costing ?2.12 a square

yard, including foundation, or a total of 172,809.28. This
pavement lasted less than two years, tho under a five-year

maintenance bond, and the contractor was permitted under
his guarantee to replace the wearing surface with sheet as-

'

phalt, late in 1906, without additional cost to the city. Later

the contractor abandoned his contract, and the city then re-

paired the street each year until 1912, at a total cost for the

period of $6,868. The surface was then again relaid with

wood block in 1912, with a mortar cushion, at a cost of ?2.07

a square yard, or $71,092. The contractor for this work also

abandoned his contract, and the city has paid repairs esti-

mated at $22,000 on this pavement. The total cost of the

pavement for 1905 to 1916 was therefore about $172,800. Two
of the accompanying photographs show the condition of the

^
koehrixg paving mixer laying concrete focndatiox.

This machine developed a capacity more than 35 per cent,

greater than its rating. note old granite block paving in

street railway tracks not removed in making the isrproxi:-

MENT.

KEYSTONE STEAM SHOVEL EXCAVATING OLD WEARING .srilKACE

.\XD DUMPING INTO WAGON. NOTE CLOSE QUARTERS IX WHICH
MACHINE WORKS AND ITS ADAPTABILITY" TO THE PECULIAR CON-

DITIONS.

Street prior to the new improvement. This statement is made
to show the very severe conditions to which the pavement is

subjected, and it may be added that it is reported that the

original foundation was very poor.

The granite blocks seen between the tracks in the photo-

graphs were laid twelve years ago, when the asphalt block

pavement was first laid.

In October, 1915, a contract was let for the improvement of

Broadway, from Havemeyer street to Myrtle avenue, to Chas.

A. Myers Contracting Co., of Brooklyn, with modem granite

block pavement, under the latest specifications for the im-

proved type. The total area of the pavement is 34,464 square

yards, and the total cost, including a new concrete foundation,

is about $126,000.

The specifications provide for a 6-inch concrete foundation,

a 1-inch sand cushion, and the latest improved blocks 3% to

414 inches wide, 4% to 5M, inches deep. 8 to 12 inches long,

September 1916
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Views showing (o.muikix i.i i;i;oaii\\ ay. IJiuioklyx, New
York, bbfoke the present impuovemext. Woodex block pave-

ment UNDER UNUSUALLY UNFAVORABLE COXDITIOXS. NOTE THE
PATCHES WITH OLD STONE BLOCKS.

^
No pea

tar and
cut with smooth heads to lay with %-inch joints,

stone are used in the joints which are filled with :

sand mixture.

•Mr. Myers is using the latest machinery in the work and

has made some records as to speed and quality of work with

them. One of these machines is a steam shovel, designed

and built by the Keystone Driller Co., which is specially fitted

for the work of tearing up the pavement, and afterwards the

concrete and loading the fragments into wagons standing

alongside. The presence of the elevated road structure over
the street was allowed for in the plan for work, so that there
was a minimum of interference with the work of the machine
on this account. The thousands of loaded trucks and the

hundreds of street cars pasing during the day demanded the

maximum of speed with construction, that the obstructions

to traflic might be removed at the earliest possible moment.
It will be seen from the photograph that the i/^-yard bucket

is mounted and slides back and forth on the I-beams forming
the boom of the machine. The boom is lowered and its end
dropped until it is parallel with the surface and the bucket
then dragged forward and digs its teeth into the layer to be
moved until it is full. The boom is then raised and turned
until the bucket is over a wagon, when the catch holding its

flap bottom is pulled by the engineer and the bucket-load is

dropped. Two men only are required to operate the machine.
In addition there are a foreman and two laborers who bring

up teams and level up for planks laid for the machine to

move itself forward on.

The removal of the wood block layer is comparatively easy.

Then the concrete layer is attacked; most of it is thoroly

broken up by the bucket teeth, but large slabs are sometimes
picked up, having areas of 4 to 8 square feet.

The pavement was constructed first on one side of the

street railway tracks and then on the other. The wagons
stood on the railway track for loading, and there were delays

for driving out of the way of cars, but the shovel tore up and
loaded the wood block pavement, 11 feet wide, advancing 600

feet a day; and removed the 5-inch concrete at 400 to 600

feet a day. Laborers followed the removal of the concrete

and took off 3 inches of the soil below to make room for the

new 6-inch foundation and the size of the granite blocks,

which is larger than that of the asphalt blocks of the pave-

ment for which the old 5-inch concrete foundation was laid.

This subgrade was thoroly compacted with a 10-ton steam

roller.

The roller is followed immediately by a Koehring paving

mixer with a rated capacity of 100 square yards a day. It has

been laying on the job 137 square yards of the 1:3:6 concrete,

using the extension boom which can be seen in the photo-

.graph.

^
Asphalt heater in rkak, and i-iller mixer, in froxt.

Hot sand dumped from wheelbarrow ox the left. Poir-

IXG JOINTS on the RIGHT. NOTE ACCURACV WITH WHICH
I'OIRTXG IS done.
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One inch of sand is spread on this concrete after it has

set and the granite blocks are set and poured as shown

In one of the photographs, with a mixture of one part tar and

one part fine screened sand.

One of the special pieces of apparatus used on this job was

the machine for mixing asphalt and sand for the filler, de-

vised by Fred Hesse, one of Brooklyn's granite paving con-

tractors.

The machine and the tank for heating asphalt will be

seen in one of the photographs, and the tank for drying and

heating sand in the small photograph accompanying.

The tank of the mixing machine has an axle with 3-inch

blades on it spaced seven inches apart, which is rotated by

the man holding the handle. The materials are supplied thru

the top in proportions of one of tar to one of sand, both

heated to 250 to 325 degrees, and when mixed the filler is

HEATKU 1 (lit URVINi; .\.MI HEATI.NO S.\ND FOR HI.I.KI

The completed pavemext ox Sux-dat. Compare joints and

St:RFACE OF THE NEW PAVEMENT LAID UNDER THE LATEST IMPROVED

SPECIFICATIONS WITH OLD GRANITE BLOCKS IN THE STREET CAB

TRACKS LAID SEVERAL YEARS AGO UNDER THE OLD SPECIFICATIONS.

drawn off thru the pipe seen in the photograph. The men
catch the hot filler in the pails and pour it into the joints

as shown. An improved machine, now under construction,

will connect the mixer directly with the tar heater so that

the fluidity of the mixture can be controlled better. In this

machine the mixer axis will be turned by a gasoline engine.

The mixer saves the labor of five men ordinarily used. The
pails are round with a triangular pouring lip or chamber on
the front so that the filler can be poured directly into the

joint with but little spreading over the surface of the blocks,

as may be seen in the cut.

The first pouring of the joints fills them full, but a gradual

flow to the bottom of the joints, and perhaps into the sand

cushion, with some contraction or cooling, make a second

pouring necessary, when the joints are filled full to over-

flowing slightly.

The completed street is shown in one photograph, taken

on Sunday, which shows the special conditions met with, ex-

cepting that the traffic is practically nothing.

H. H. Schmidt is the chief engineer of highways of Brook-

lyn, and E. D. Rhame is the division construction engineer in

direct charge of the work. The Charles A. Myers Contracting

Co.. of Brooklyn, are the contractors.

A Successful Municipal Lighting Plant
Some time since a description of the new municipal light-

ing plant of Crawfordsville, Ind., was published in Municipal

Engineering. The plant has passed thru some difficulties on

account of failure of the appropriating authorities to provide

promptly for necessary construction and extensions, but they

were ultimately provided and the report for the year ending

with June, 1916, shows that the plant is now operating ef-

flciently and economically.

Most of the commercial service is metered, the receipts

from such lighting service being 140,584.75 and for power

$22,404.23. Flat rate services amount to only $1,996.27.

The city is charged $13,296.58 for municipal light and other

utilities paid $4,150.65 for power service. Other income from

merchandise and labor on installations, interest and rents

brought the entire receipts to $85,958.58.

Expenditures are $20,143.05 for operation and maintenance

of the steam power plant; $1,059.11 for maintenance of the

transmission and transformation service; $1,777.54 of

the distribution service; $1,737.24 of the consumption

service; $578.67 of the commercial service; §5,292.14 gen-

eral expenses, largely salaries; $1,594.13 for undistributed

items, such as injuries and damages, insurance, stationery and

printing, stores, automobile and wagon, the two last taking

over half the total of the items. The expenditure on build-

ings and ground was $74.60; depreciation was charged at

-?12,000 and interest on bonds was paid, $3,036. The total ex-

penses were $47,272.49, which is 55 per cent, of the income.

From the net profits $8,677.95 was paid for construction

and equipment.

The cash on hand amounts to $33,650.20 in the general

fund, $6,122.02 in the sinking fund, 520,228.81 in the depre-

ciation fund.

The steam plant burned 8,957 tons of coal to produce

3,114,400 kw. hr., or 5.7 per pound of coal, costing 1.4 cents

per kw. hr. generated.

The peak load of 1,050 kw. occurred at 8:35 a. m., March
22, 1916. The maximum daily load was 11,350 kw. on Feb-

ruary 4, 1916, and the minimum was 3,000 kw. on July 1>,

1915.

The number of consumers is 1,945, an increase of 143 dur-

ing the year.

Receipts increased $11,557.45.

Expenses decreased $744.75.

Current generated increased 1,033,222 kw. hr.

Coal burned increased 1,859 tons.

Coal burned per kw. hr. decreased 1 pound.

Peak load increased 300 kw.

Maximum dally load increased 4,75.0 kw.
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Originality in Street Lighting Standards
Hy Albert Marple, Tropico, California

// the designs are artistic, distinctive light

standards may add much to the beauty of the

city streets as well as give a special point of

interest to the visitor or traveler to remind

him of it when he is telling other visitors

where to go. The same idea is carried into

the marking of transcontinental lines of au-

tomobile travel. This brief article shows
what the birth-place of the idea is doing in

the way of emphasizing the trade-marks of

its towns, if we may be permitted to use a

commercial term.

IT
IS probable that nowhere in this country is so much orig-

inality exhibited in the street lighting line as there is in

Southern California. The officials of the various cities

seem to be trying to outdo one another in presenting orna-

mental electroliers for both business and residential streets,

and some very attractive Hshting features have been devised

and constructed .which enhance the individuality of the par-

ticular cities and towns.

So distinctive are a great many of these lighting standards

The arrow-head de-

sign USED on BDSINES.S
STREETS IN SAN BER-
NARDINO, Cal.

September, me

The akkow-ueai) uemic.n

AS USED ON residence
STREET.S IN SAN BERNARDI-
NO, Cai,. ADnrrioNAL i.amph

CAN BE U.SED TO OUTLINE THE
DESIGN WHEN SPECIAL IL-

I.UMINATION.S ARK MADE.

that places are referred to as having this or that kind of light-

ing posts. They are in reality new landmarks by which the

towns are known. Many of the cities of Southern California

have nick names, and in nearly every case the electroliers are

designed to suit the nick-name in some way or other. For

instance, San Bernardino is known as "The City of the Arrow-

head," and the lighting standards of that place resemble as

nearly as possible regular arrowheads. Riverside is called

"The Mission City." The electroliers of that place are built

along Old Mission lines, with their crosses, square corners,

bell-shaped globes, etc. Alhambra is known as "The Crescent

City," and in the lighting fixtures of that city one or more

crescents have been incorporated.

The accompanying illustrations serve to illustrate what is

being done along this novel electrolier line. The two first

illustrations show two attractive arrow standards in San

Bernardino. The standard in Figure 1 is located in the busi-

ness section, while the one in Figure 2 is one of a series of

a hundred or more located along one of the principal resi-

dential streets. The Riverside Mission standard is shown in

Figure 3, while Figure 4 shows the attractive crescent elec-

trolier to be found in Alhambra.

In Bairdstown may be seen the fixture shown in illustra^

lion No. 5, which serves three distinct purposes at one time.

In addition to being a street li.ght, it shows the name of the

street and the block number. Another electrolier along this

i

-5
- «SP

'•% •
11

L|||||^^4int

iHhrrrn-ng
The uEsuiN u.seu in the

Crescent City, Alhamhka,
Cai,.

I'HE liAlUUsTOVVN, CiVL.,

DESIGN COMBINES BEAUTY
WITH USEFULNESS, AS IT

ILLUMINATES NOT ONLY
THE STREET, BUT ITS

NAME AND THE NUMBER
OK THE BLOCK.
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Pasadena's lamps \i:k

set at frequent ixterval.s

along the blocks as well
as at street corners. and
each shows the sumber
of the house before
which it stands.

Upland, Cal.. has a
design which is di.s-

tinctive. but not so
well adapted to use on
a .street-lighting post
as most of the others
SHOWN.

The design of this con-
crete POST, IN USE AT CUL-
VER City, Cal., is less dis-

tinctive THAN others
shown, but still is suf-
ficiently different from
other post designs to be
EASILY recognized AS INDI-

mdual to the cttt.

San Fernando's special
design is also on general
lines, but the flarikg
BASE GIVES IT AN INDITIDtr-

ALITY WHICH ATTRACTS AT-

TENTION, PERHAPS BECAUSE
IT IS BATHER HEAVY FOR ITS

PURPOSE. It is built of
CONCRETE.

1,1., ..i-^^lu.V DESIGN, WHICH IS DISTINCTm: IN
SIllEET-LIC.HTING SYSTEM OF RiVER.SIDE. CaL.

line is the one in photograph No. 6, found in Pasadena. This

standard shows the number of the house before which it is

located, so that the person driving along the street may tell

without alighting just where the house that is being sought

is located. There are several of these standards between cor-

ners as well as at the street intersections. A pretty little

standard built on the Mission line is shown in Figure 7. This

is located at Upland. It is entirely of concrete, and repre-

sents an arched bridge with a series of arches forming the

rail. Another all-concrete standard is shown in illustration

Xo. 8. This is located at Culver City and is one of a series

of about a hundred. The last illustration, Figure 9, shows an

artistic concrete standard located at San Fernando. Stand-

ards of this type line both sides of this street and add greatly

to its general appearance.

No one has a monopoly on the unique ideas that may be

incorporated in the lighting standard, and for this reason it

is possible for each city to have electroliers which will, in

addition to serving as supports for street lights, have the

effect of adding attractiveness to the city In general.
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WORKERS IN
THE FIELD

"Miracles" vs. "Mysteries" in Highway Construction

Editor of Mtjnicipai, Engineering:

Sir—In Mr. Reed's interesting discourse on the "Mysteries

of Concrete Road Construction," published in your issue of

July, he resorts to rather biting sarcasm to emphasize his

views. He makes it clear, however, that in spite of two na-

tional conferences on how to build concrete roads, unanimity

of opinion is still lacking.

The following paragraph relating to a single feature of con-

crete road building discloses the present status of affairs:

"There you are I Suspended, mentally dangling in the air,

even on the question of joint protection plates. We don't ap-

pear to know what we know when we know it."

Mr. Reed concludes with the following statement:

The answer to all my seven listed mysteries is concen-

trated in this: Lack of thoroness in the American people

—

plus short-sightedness of the cement manufacturers in not

more actively discouraging inferior workmanship. Because of

said short-sightedness and the cement manufacturers' fre-

quently evidenced disposition to boost the price of cement, I

sometimes wish there was an open season for cement manu-
facturers."

But a careful analysis of the paper shows that Mr. Reed,

like those he criticises, is obliged to fall back upon that small

but very significant word "if." Why does he say "if a cement-

concrete pavement could be constructed so as not to develop

any cracks," etc. If road-builders of Mr. Reed's experience,

keen perceptions and analytical mind are still in the "if"

stage of the game, what can be expected of the average county

engineer or contractor who essays to build his first concrete

road? Mr. Reed is surely mistaken in charging cement manu-
facturers with failure to discourage inferior workmanship.
On the contrary, they have exerted every effort to bring the

concrete road to a state of perfection. They have provided

free inspection, and on two occasions have called together in

national conference all of the concrete road experts of the

United States. What more can they do?

But Mr. Reed's paper does present one very important fact.

Concerning a concrete road built under his supervision, he

says it became "infamously" known as a deplorable failure,

and he continues as follows:

"And yet—and herein is one of the allurements of a ce-

ment-concrete road, which is always on tap—we charitably hid
its sliame by humanely spreading a sheet of asphalt over the

residue. And lo! there was a metamorphosis to a No. 1 sheet

asphalt pavement. That's a miracle which can't be success-

fully performed on any other type of disintegrated pavement."
In this one paragraph Mr. Reed has laid bare the supreme

folly of road-builders in departing from definitely ascertained

and satisfactory results to wander in the bogs of theory and
conjecture.

"What are some of these results?

September, me

The street that bears the heaviest traffic in the world is the

Thames Embankment, London. It is simply a solid old stone

thorofare, with a wearing surface of natural asphalt macadam,
the latter put down in 1906. As stated, this street sustains the

heaviest traffic in the world.

The Thames Embankment ten-year test of the durability of

an asphalt macadam wearing surface is convincing.

Few thorofares carry more traffic than Riverside Drive,

New York. It is merely 6 inches of concrete, with a 3-inch

wearing surface of asphalt concrete.

Riverside Drive shows what concrete will sustain when
used as a road base or foundation.

But for economic reasons we cannot provide newly-con-

structed country roads with the thick stone base of the

Thames Embankment. Neither should we give country roads

a 3-inch wearing surface of asphalt concrete. But we can use

the concrete base of Riverside Drive and place thereon the

asphalt macadam wearing surface of the Thames Embank-
ment. We can increase or diminish the thickness of either to

meet varying requirements of traffic.

A sections of the Belair road leading out of Baltimore was
constructed in this way in 1914, including concrete curbs as

an integral part of the base, the latter 4 inches thick. The
road carries excessive traffic to and from Baltimore, and thus

far has cost nothing for repairs.

Monroe county, Michigan, is building the same type of

road, with the base increased to 5 inches.

The streets of Newton, Kans.. were constructed in this way,

and some of them have been under traffic for ten years with-

out necessity for repairs.

Philadelphia's great Northeast boulevard has roadways of

the same type.

Notwithstanding the demonstrated efficiency of these high-

ways, in which the concrete does not crack, heave or buckle,

hundreds of thousands of dollars are being expended in the

effort to force it into the strained position described by Mr.

Reed.

Furthermore, the cost of the composite type of road is lower

than some states are paying for water-bound macadam. The
Michigan road contract was let at less than $12,000 per mile.

Even .Northeast boulevard was constructed for approximately

the same price.

Mr. Reed might have presented an eighth mystery—why
the engineers and taxpayers of the United States continue to

spend money in experimenting with a type of road costing

more than those described, and which, even if successfully

built, will not, as Mr. Reed says, meet every requirement of

traffic, owing to "lack of resiliency," something highly essen-

tial where horse traffic prevails.

Mr. Reed's proposed remedy, "an open season for cement

manufacturers," is a poor one. They are to be commended

for developing the best road foimdation material extant.



MUNICIPAL ENGINEERING

What is really needed is a closed season for common sense;

in brief, a return to the intuitive perception of the fitness of

things that induced the cement manufacturers themselves to

first oppose all-concrete roads and which led Mr. Heed to cover

his disintegrated concrete road with asphalt—treatment to

which the concrete responded with such admirable results that

he proclaims it a "miracle."

Let us substitute miracles for mysteries.

Daniel T. Piebce.

Barber Asphalt Paving Co.

Cost Data for Asphaltic Macadam Pavement by Day
Labor

The Editor of Munich-al E.NCii.\EKi!i.\(i:

Sir—The following cost data are for an asphaltic macadam
pavement laid by our own street force under the suprvision

of the writer. The pavement was laid on an old macadam
base and was 2% inches thick after rolling. No grading was

necessary but the fine stone used contained about 75 per cent,

dust and it was necessary to screen all this stone before plac-

ing same on road. All the stone was loaded with shovels,

which accounts for the high cost of hauling it.

Aztec asphalt was used for the binder.

G. C. Brehm, City Engineer,

Waynesboro, Pa.

Docks to Be of Concrete
On and after July 15, 1926, all docks in Chicago must be

constructed of concrete. In the meantime the wooden docks

at present in service may be maintained where in good condi-

tion.

Repairs to present docks can be made by submitting de-

tailed plans for the work to the commissioner of public works
and having these plans approved. The commissioner of pub-

lic works may, in his discretion, refuse permits for repair of

docks and require their replacement with concrete

The ordinance contains no specifications for concrete docks,

but it is the intention of the department of public works to

draw up general i)lans to which all docks must conform, but

which |)lans will be sufticiently flexible to provide for any spe-

cial conditions that may arise.

Garbage Collection and Disposal in Springfield, Mo.
The inefTiciency of the ordinary contract for collecting gar-

bage without control or provision for disposing of the col-

lected garbage is shown again by recent experience in Spring-

field, Mo., where the contractor, who was paid $650 a month
for the work, was enjoined from disposing of the garbage be-

cause his method produced a nuisance. The city officers have

not yet recognized the necessity of providing a sanitary

method of disposing of the refuse of the city, as it is again

proposed to let a contract for the collection alone.
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Fighting Fires in Early Chicago

We are indebted to Mr. Francis A. Eastman, City Statis-

tician, city of Chicago, for the following information relating

to fire fighting in Chicago in the early days.

The first fire ever reported in a Chicago newspaper broke

out on October 11, 1834, at the corner of Lake and LaSalle

streets. Three dwelling houses, a grocery store and a cabinet

shop were destroyed. By that event the Board of Trustees

was moved to take further action; they held a meeting, in

which the citizens generally participated, and passed an or-

dinance declaring that thereafter it would not be lawful for

any person or persons to carry firebrands or coals of fire from

one house or building to another within the limits of the

town, "unless the same be carried or conveyed in covered

earthen or fireproof vessel, 'under penalty of $5 fine for each

and every offense.' Complaint was made at the meeting that

there was not a fire-bucket in the place. On September 19,

1835, the trustees resolved to order two fire engines for the use

of the corporation, "of such description as the president of

the board should deem necessary, and also one thousand feet

of hose, on the credit of the corporation." The president gave

over the duty and responsibility of making the purchase to

William B. Ogden, as agent. A month later the trustees or-

dered the buying of two fire-hooks, with chains and ropes, two

ladders, sixteen feet long, four axes and four hand saws. Such

articles were bought at the cost of .?26.63. Thereupon a hook

and ladder company, consisting of twenty-five citizens, was

organized. In the list of names of members are found a

number that afterward became distinguished in the city of

Chicago and beyond. On November 4, 1835, the trustees

adopted measures for the organization of a regular fire de-

partment, to consist of a chief engineer, two assistant engi-

neers, four fire wardens, in addition to the trustees, who were

designated as wardens ex-offlcio.

"flelf-Propelled" Apparatus in 1877.

Some time in 1877 the fire department invested in self-

propeller machines, which, attached to fire engines, made

havoc on the streets, tearing up pavements, running into other

vehicles, and crashing against lamp-posts. There were three

such purchased and put in use; two on the West Side, one on

the South Side. The wheels were shod with thick steel bands

stuck full of spikes, to prevent skidding. But in that case

prevention did not prevent; at the speed they were driven,

when turning a corner, they skidded frightfully. Finally one

of the self-propellers struck against the head of an old wooden

bridge that stood at Adams street, and did to the bridge and

itself much damage. Then all were put out of service. But
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I hey had anticipated or predicted the auto-truck ot the present

day.

In 1893 the fire department comprised four fire boats

eighty steam fire engines, three hand engines, twenty-six chem

ical engines, one hundred hose carts, carriages and wagons

thirty-one hook and ladder trucks, sixty chemical extinguish

eis, thirty-one portable pumps, and one water tower. The uni

formed force was nine hundred and eighty-four; not uniformed

forty-six, making a total of one thousand and thirty-seven men

in the fire service. Ot horses, there were six hundred and

sixty-six.

Record fur Year 1914.

During the year 1914 the fire department responded to

14,077 alarms and the number of actual fires for the same

period amounted to 10,534. There were a few fires of consid-

erable magnitude from a spectacular standpoint, and where

the energies of the firemen were thoroly taxed, but the finan-

cial losses were not great comparatively, such as the U. S.

Express Stables April 17, involving a loss approximately $190,-

000; another. May 27, where the loss approximating $35,000,

was inconsiderable compared with the area burned over and

number of communications, and the fire on Christmas Eve in

the department store at Forty-seventh and Ashland avenue.

(Courtesy of "Popular Mechanics."}

H.\rley-Davidson & Pybene .side-c'.\i{ firk fighting

ilkpabtmf.nt outfit.



MUNICIPAL ENGINEERING

Oklahoma City motor ithk appahatus EQiirPEn with
GoonVEAR TIRES.

which, with the smaller buildings it communicated to, approxi-

mated a loss of ?225,000.

The forces of the department for the year 1914 were the

fire marshal and six assistant fire marshals, 159 chiefs of

battalions, 159 captains, 162 lieutenants. The total numerical
force was 1,988 men, officers and privates. The aggregate

cost of the department was $3,461,584, or ?1.43 per capita.

There were transmitted during the year 3,333 box alarms,

102 second alarms, 26 third alarms, 34 combined second and
third alarms, 47 special calls and 11,435 still alarms, making
a total of 14,977 alarms, an increase of 294 over the preceding

year.

Such a unit can be shot out on telephone calls, thus sav-

ing wear and tear on heavier types of apparatus.

Statistics show that thousands of fires would be confined

to curtains, couches, closets or similar limited areas if some-
thing could be done at once to check the flames. The motor-
cycle fireman not only is able to get away from the house
faster, but can make up minutes of precious time thru con-

gested traffic, where the larger apparatus would have to slow
up frequently in the course of a run. That's making the

most of the seconds.

Towns depending on volunteer departments for protection

realize the shortcomings of that sort of service. With this

outfit it is not necessary to wait for the required number
of men to haul the apparatus to the scene of the blaze or to

waste precious moments looking up a team. One man can

hop onto the motorcycle equipment and pick up aid en route

or at the fire and thus insure giving the fire a fight in the

early stages and not after it has reached the "beyond con-

trol" period.

A Popular Priced Outfit

The village of Galeton, Pa., has recently placed in service

an American-La France combination hose and chemical truck

(Ford chassis). The truck is equipped with a twenty-five gal-

lon brass chemical tank, to which is connected 100 feet of

chemical hose. The rear body is built to hold five hundred feet

of regulation fire hose. On the sides hang the fourteen foot

extension ladder, the lanterns, hand extinguishers, axes, etc.

The price of the apparatus is $1,300.

New Fire-Fighting Motorcycle

In this issue we are illustrating a Harley-Davidson-Pyrene

motorcycle for fire department usage. This outfit forms a very

efficient piece of fire-fighting equipment for small towns and

villages. It is also a valuable auxiliary for the proper equip-

ment of fire-houses of the largest cities.

A Brockway for Guayaquil

Guayaquil, Ecuador, has an efficient fire-fighting force well

known thruout South America. It is equipped with the most

modern American apparatus, against which no fire of recent

years has been able to make serious headway.

Recently another engine was landed here, of the automo-

bile Brockway type, with 800 feet of hose, having a 4-cylinder

motor of 35 horsepower. It is provided with a chemical ap-

paratus of 25 gallons capacity, and 200 feet of hose, ejecting a

stream of liquid 30 feet, together with two 3-gallon hand

Recent De\t;lopmexts ix Motor Fire Apparatus.

Service hose, chemical squad
WAGON, City of Wabash, Ind.

JEFFERY 1 V4-T0N COMBINATION
(WITH LADDERS). CiTY OF MlNNE-
APOLI.S, Minn.

GARFORD COMBINATION (WITH LAD-

DERS), City of Woodbridge, N. J.

Federal service truck. Standard
EXPRESS body. No screens. City of
Detroit. Mich.

Boyd combination and squad
wagon, equipped WITH Sewell
CUSHION wheels, City OF Camden,
N. J.

Seagrave triple combination,
equipped with Sewell cushion
WHEELS. City of Pasadena, Cal.
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FIRE DEPARTMENT

machines, to be used when the more powerful water stream is

not necessary. There is also a full equipment of other appa-

ratus required for the work, including a strong acetylene

head light and fire bell.

The machine carries 10 men and has already been placed

in the service. It was made at Elmira, N. Y.

two new klxly combination hose and chemicai,
trucks recently placed in the service of the cltt of
Springfield, Ohio. This makes a total of five Kellys
IN THE Springfield fire department and ten in the city
SERVICE.

Preparedness of Motor Truck Manufacturers

We are demonstrating every day that our state of prepared-

ness for any emergency is more advanced than we have been

thinking. While the Government itself has been discussing

the question and Congress has been delaying official progress

toward national preparedness, the demands made upon private

business on account of the European war have produced a

state of individual preparedness which is marvelous. It is

evidently possible at any moment by turning commercial fac-

tories into Government needs to supply them as rapidly as

the materials can be used.

This Is true of practically everything but big guns, war
vessels and good roads. These cannot be built after a war
begins rapidly enough to be of any early service.

The new law making appropriations for building highways,

recently passed by Congress, is the first step toward filling one

of these needs. Proper selection of roads in each State for

first improvement with Government aid will be the next.

One of the latest evidences of private preparedness is the

prompt action of the Packard Motor Car Company of Detroit

on an order for 396 motor trucks for the army along the Mex-

ican border and the men to handle them, some 636 in number.

This will make more than 1,000 of Detroit young men with

the army who have gone since the mobilization order to the

National Guard.

The Packard Company has already furnished 122 men for

government service, tho not enlisted in the army, to operate

122 trucks, which they have sent for use in Mexico since

March 22, and 109 of the company's men have mobilized with

ihe Michigan section of the National Guard. The naval militia

call will take some more.

The 636 men required for the new order for trucks will

form complete transport companies, and will be civilian em-

ployes of the United States under a year's contract at jlOO

a month and transportation. The company has issued a call

for these men and they are coming in as rapidly as the trucks

are ready to turn over to the Government. Some young men
refused enlistment in the army on technical grounds or for

minor deficiencies are acceptable for this truck work.

Another South Bend Double Duty Combination
Delivered

The South Bend Motor Car Works of South Bend, Ind.,

has recently delivered to the city of Ft. Wayne, Ind., a type
"60

' Combination Chemical and Hose Carrier.

This piece of apparatus is equipped with a 60-horse power

motor and is of the worm drive tj-pe. It is equipped with

step type fenders, three-way turret pipe, 40-gallon chemical

tank, 250 feet of 3/4 four-ply chemical hose, 1,200 feet hose

body and all other standard equipment. It will be noted that

this car was delivered on Goodyear Cushion Tires.

The South Bend Motor Car Works would be pleased to

give any one any further information desired on this car.

Garford Worm-Drive Trucks

Garford IMi or 2-ton worm drive trucks are made with jusl

the simple hose-carrying body, with space of 20 men; with

the same body with one or two chemical tanks; the same with

a powerful pump attached. These machines have found favor

with the fire departments in suburban communities, where

the distances are great. On Long Island, for instance, six of

these Garford motor trucks thus equipped are in use and

other towns are expecting to add these efficient machines to

their fire departments immediately. There are two at Port

Washington, one each at Oyster Bay, Syosset, East Norwich

and Roslyn. Westchester County has two—at Katonah and

Mount Kisco—and many other towns around New York are

just on the eve of buying.

Two Kelly hook and ladder tricks in -i

OF THE Indianapolis (Ind.) fire department.
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Property Owner Must Pay Expense of Putting

Out Fire

The European principle of fining a property owner if he

has a fire on his premises has been established in Brooklyn,

.\. Y., for the first time in this country. The owner of a build-

ing had been notified to instal a sprinkler system, had failed

to comply with this fire department order and he had a de-

structive fire. The commissioner sued for the cost to the fire

department of putting out the fire and obtained judgment for

$1,500, the estimated cost.



Rapid Sand Filters in Ohio tahi.k showing proobess in coxstbuction of rapid sand filter

Experience indicates that the rapid sand filter is best
plants in ohio.

qualified for the purification of the comparatively turbid Population served by new Daily capacitv of
waters found in the Middle West, and in a paper before the Period plants at end of period new plants
Central States Water Works Association, Philip Burgess

^gg^ „
g^^ 1 450 000 Gall

shows what an important part in the development of the his-
.ggg.jgoo

' '.

'.
".;;:::::

'.
'.

'.

;

'.

'. : ssisTl I'.SldoOO GallonI
tory and art of water purification rapid sand filters have

jgoi-lBOS 123,284 24.520,000 Gallons
played in the state of Ohio.

^^^^.^g^^ ^^. ^93 179,050.000 GallonsA paten for the use of a coagulant in connection with the
jg^i.^g^g ^ 236.200,000 Gallons

filtration of water was gran ed to J. L. Hyatt m 1 84. mark-
^otal present daily filter capacity 449,200,000 Gallons

ing the beginning of the development ot rapid sand fiter plants t, *„, , .• j • ,„,- -.o-^n/s^
, ^, , , °. „ . . , , ,. , „ Total population served in 1915 1.940,000
for the treatment of municipal water supplies and the first

of such plants was constructed in the United States at Som- tahi k showing percentage of population of state of ohio
erviUe, N. J., in 1885. served by rapid sand filters.

The first rapid sand filter plant constructed in the state

of Ohio was built at Warren In 1895. and was one of the
Total Pop- Pop-

type covered by letters patent issued to J. E. Warren In 1889.
'^^^'" "'^"°'i °f ^'^'^^^ "'^"°'i ^"^^i^ P^"" ^^

The first rapid sand filter plant in the United States pro- l^O" 4.157,545 43,900 1.1

vided for the purification of a municipal water supply and ^^^^ 4.462,333 185,486 4.2

constructed under a guarantee of efficiency was contracted for '310 4,767,121 945,819 20.7

by the city of Lorain. Ohio, in May, 1896, with the O. H. 1915 .5.071.909 1,940,000 38.3

Jewell Filter Co. ^^ ^ ^ , . , , ^,
_, _ ... ... .

The total nominal capacitv ot filters now in operation or
The first municipal water softening plant constructed in , ^ ^- ^i. ^ ^ ^ . ^
TT .i J ^, , ^, ,T ^, . » under construction in the state is sufl5cient to provide nearly

the United States was built at Oberlin, Ohio, in 1903, and „« i, < ci* j *..•,* „ ^ ..^
.

,

, ^,, , ,
90 gallons of filtered water dailv for everv resident in the

rapid sand filters ot the pressure type were used to filter the

softened water.
• The largest municipal water softening plant in the world

Probably the greatest development in the art of water puri-

and the second largest rapid sand filter plant in the world
'^'=^"°° ^^^ ^^^° ^"^ appreciation of the fact that the burden

are constructed at Cleveland, Ohio, with a capacity of 144,- '° ^® P'^^^"^ "P°° ^'^^ ^""^ ^^°"''^ ^^ "^^"^^ "^ ^™^" ^^ P"^"

000 000 "allons dailv
sible in order to accomplish the most satisfactory results at

The Third largest rapid sand filter plant in the world, also,
^^^ ^^^^^ expense. Within reasonable limits, it is true that

is m Ohio, at Cincinnati, and has a capacitv of 112,000,000
^^^ percentage removal of bacteria and impurities by the

gallons daily. Moreover, the Cincinnati filters were the first
^"ers themselves is limited so that, of course, the best results

municipal filters designed for the application of wash water ^^^ accomplished by removing all possible impurities by pre-

at high rates without anv other means of agitation for clean-
"minary treatment before filtration. This has been appre-

ing the sand. In building the Cincinnati filters, a brass wire "^t^'^ ""^ ^^^ "design of modern plants wherein the period

screen was placed over the gravel to keep it in place during Provided for coagulation and sedimentation previous to filtra-

washing '•'°° '^ frequently from three to six hours.

The first municipal rapid sand filter plant designed for In the same way. there has been a marked development in

high rates ot washing, and constructed with deep, coarse, the design of the filter tanks themselves. The phrase "me-
gravel layers over the strainer systems without super-im- chanical filters" frequently applied to rapid sand filters, was
posed screens for holding down the gravel during washing derived from the fact that a stirring device, or mechanical

was constructed at Niles, Ohio, in 1910. agitator, was provided to stir the sand in the filters and thus

The first filter plant at which alum has been manufac- to assist in the removal of impurities during washage. It is

tured for use as a coagulant is at Columbus. Ohio. obvious that such a device required a circular filter tank.

The first municipal rapid sand filter plant at which the As early as 1S89. it was recommended that air under pres-

disinfectant qualities of common lime have been intelligently sure could be used to agitate the filter sand during washing
and knowingly utilized is at Cleveland, Ohio. and the application of this principle, of course, permitted the

The first systematic investigation by a state board to de- use of rectangular tanks in place of the circular tanks as

termine the efficiencies of the filtration plants in a state was previously required with mechanical agitators or rakes. This

made by the Ohio state board of health in the years 1906-8. principle has proven of great value in reducing the construc-
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tion cost of the larger mechanical or rapid sand filters, be-

cause it has permitted the use of reinforced concrete, rec-

tangular units occupying very much less area than is required

for circular tanks of the same capacity.

It is significant of the development of the art of water

purification that the last wooden sand filters now operating in

Ohio and provided with mechanical agitators very soon will

be removed and replaced by rectangular concrete tanks. The
old filter tank at Lorain was replaced some years ago by a

modern concrete filter plant, but the results accomplished by

the modern plant today are no more satisfactory than the re-

sults which were accomplished by the old plant before its

capacity was exceeded. Moreover, the cost of operation of the

new plant is considerably in excess of that of the old plant.

In view of the disadvantages apparent in the closed type

of strainer system comprising perforated pipes equipped with

sand screens, or valves, engineers have endeavored to develop

a strainer system of the closed type in which all parts would

be accessible. The first strainer system developed along these

lines in Ohio was used at Cincinnati and comprised lateral

concrete channels covered with perforated brass plates. The
design permits the removal of the plates and inspection and

cleaning of all parts of the strainer system. Owing to con-

struction imperfection, especially at the shoulders where the

brass plates are supported, some engineers have reverted to

the original form of closed or pipe strainer system. Possibly

this action has been taken in part because of patents cover-

ing the use of depressed channels in filter bottoms.

A further important modification in the design of rapid

sand filters was developed at Cincinnati and comprised the use

of wash water without either air or mechanical agitation for

cleaning the sand. Experiments conducted by Mr. .1. W.
Ellms indicated that when the wash water was applied at

rates greater than IS inches vertical rise per minute the en-

tire sand body was' thoroly agitated and moved by the wash
water, so that further agitation by mechanical means or by

air under pressure was not required. It was thought at that

time that the high velocity of the incoming wash water would

require that the filter gravel, placed above the strainer system,

be restrained in place by brass screens. Subsequent develop-

ments, however, have shown that the screens are unnecessary

and during the past two years they have been removed and

the gravel layers deepened.

This fact was appreciated in the design of the rapid sand

filter plant constructed at Xiles, in 1910, under the direction

of the speaker, where wash water is applied at a rate of about

24 inches per minute without any disturbance of the filter

gravel, which consists of coarse, deep layers not fastened down

by screens.

In this connection it may be noted that not the least im-

portant development in the design of rapid sand filters has

been in connection with the use of larger and deeper gravel

layers. In the old Warren and Jewell type filters, such as

were built at Warren and Lorain, Ohio, no gravel whatever

was placed between the strainer systems and filter sand. This

method of construction in fact was continued for a number of

years, and until 1910 some filter plants were constructed with-

out any filter gravel. The speaker has known instances where

the construction of old filters has been modified by placing

gravel above the strainers with the result that much more

efficient washing of the filters has been accomplished by the

use of very much less wash water. It is undoubtedly true

that the gravel layers play an important part in distributing

the wash water thruout the filter area, as well as in keeping

the sand from passing thru the strainer system, so that the

successful washing of filters, especially under high rates, may
be largely attributed to the use of coarse, deep, gravel layers.

A considerable part of the expense of operating a rapid

sand filter plant is in the necessary coagulant, that most com-

monly used being filter alum, or aluminum sulphate, which gen-

erally is purchased in crystalline form at a cost of about 9

cents per pound. To Mr. Hoover, chemist in charge of the

Columbus, Ohio, softening and rapid sand filter plant, belongs

the credit for introducing the manufacture of the filter alum
directly at the plant. The alum manufactured at the Colum-

bus plant is not filtered or crystallized, but is applied in the

crude liquid form. It is obtained at less than one-half the

cost of the finished manufactured product and, on account of

the fine clay contained in the liquid, has proven even more
efiBcient than the clear crystallized chemical.

Another notable development in the art of water purifica-

tion has been accomplished by the introduction of disin-

fectants or sterilizing agents. The three disinfecting agents

which have been used on a large scale to sterilize municipal

water supplies are hypochlorite of lime, liquid chlorine and
quick-lime, or calcium oxide, and the use of these germicides

has become so universal that it is the exception where a filter

plant effluent is not treated in this manner. The most com-

mon treatments are with hypochlorite of lime, or with liquid

chlorine gas.

The municipal softening plant at Columbus, Ohio, has of-

fered unusual opportunities to study the germicidal effect of

quick-lime, which is used primarily to soften the hard water

of the Scioto river, but which is found also to destroy bac-

terial life in the treated water by eliminating the carbonic

acid which appears to be necessary for sustaining such life.

Dr. A. C. Houston, chemist of the Metropolitan Water Board

of London. England, probably is the first observer to note

such germicidal action in lime.

When enough lime is added to water to absorb the free

and half-bound carbonic acid to precipitate the magnesium
content, the bacteria of the colon and tj-phoid group are killed

in forty-eight hours after being so treated, provided the water

does not contain large quantities of organic matter. The

germicidal action is effective in from five to twenty-four hours

when an excess of one-half to one grain per gallon is added

beyond that needed to reduce the temporary hardness to the

lowest possible figure.

Quick-lime has an advantage over hypochlorite of lime or

liquid chlorine as a germicide, because its action continues

indefinitely so long as the lime treated water contains no car-

bonic acid, whereas the germicidal action of the hypochlorite

continues but a short time after the application of the

chemical.

The use of lime to treat and soften Lake Erie water at

Cleveland, which has an average total hardness of not more

than 115 parts per million, is a radical departure from former

current practice, because such water, especially in the Middle

West where hard waters prevail, would be considered of satis-

factory quality for domestic use without softening. It is

reasoned, however, that owing to the considerable difference

in cost per ton of quick-lime and of alum, it is possible to use

about four times as much lime as alum at the same expense.

The lime has a continued germicidal action, especially on in-

testinal bacteria contained in the water, and moreover, the

lime will soften the supply, which will thus be made more

desirable at but slightly more expense than would be entailed

by the usual methods of filtration, using a coagulant such as

filter alum.

No Minimum Gas Rate in St. Louis

The Laclede Gas Light Company, of St. Louis, has filed an

amended schedule of rates with the Missouri Public Service

Commission, which is the same as one recently filed, except

that it withdraws a minimum charge of 50 cents a month per

meter.
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Antiquated Sewage System

Thp city of Chicago presents the remarkable spectacle of

a world metropolis still attempting to make use of a public

utility designed for one-twenty-fifth of its present population.

The downtown sewerage system, which was the first compre-

hensive system of any large city, is now notable as being the

most inadequate.

In the fifty-five years since E. S. Chesbrough designed and

installed the first and only downtown sewerage system many
changes have come about. Prairies and marshes have been

transformed into residential and industrial districts. Every-

thing about Chicago has changed but her village charter and

her sewers. Both have done good service, but they cannot go

on forever.

The public has not appreciated the importance of adequate

sewers because they are among our unseen utilities. Dirty

streets and overflowing garbage cans call forth loud protest,

while larger quantities of filth in an antiquated system of sew-

ers go unnoticed. The menace to health is greatest in the un-

seen danger.

Changes in the character of the business district and large

increases in population have made sewers varying from 2 or 3

feet in diameter in the east and west districts and but 1 foot

in diameter in the north and south streets grossly inadequate.

All space to-day is either roofed or paved. The sewers re-

ceive the entire rainfall.

Following heavy rainfall, the sewers frequently become

choked. Heavy manholes are blown into the streets. Base-

ments are flooded with deposits flushed from the mains. Nu-

merous complaints result. Nothing is done and the matter

is forgotten until the next occurrence.

The sewers are not self-cleaning. The original streets

were about 10 feet below the present streets, and the sewers,

in consequence, were given very fiat grades. The flow is slug-

gish and sedimentation inevitable. The sewers are half full

of mud and water under the most favorable conditions. In

some places water pipes have been built thru the sewers, aid-

ing deposits and making cleaning impracticable.

Grease in large quantities from hotels and restaurants

finds its way into the sewers and there deposits. Sewers al-

ready outgrown are further handicapped. Many drains have

been choked from this cause.

Building operations cause the settlement of adjacent

streets. Sewers are stopped up and in some cases broken.

Five streets in the downtown district of Chicago are now in

bad condition from this cause. An Investigation would prob-

ably reveal others in an equally serious condition.

The pumping of sewage from the deep basements of mod-

ern buildings often flushes the deposits in the main sewer

into the drains and basements of buildings of the old type.

A situation of this character is not only unpleasant, but re-

sults in further damaging the old drains.

While the sewers remained changeless, an intricate system

of public utility services has been located thru and around
the sewers and catchbaslns. These obstructions have crowd-

ed out many of the catcbbasins and made the cleaning of

others impossible.

To recapitulate, the downtown sewerage system is out-

.srown and inadequate. The city faces subway construction,

but before subways are built, plans for a new sewerage sys-

tem should be provided. It will be possible to build sewers

now which will serve the central business district for an in-

definite period. The new system should also take into consid-

eration possible changes in present sewage disposal.

Use Panama Lesson in American Cities

By R. H. Bishop, Jr., M. D.. Health Commissioner of Cleveland.

Sanitary administration continually forces upon public of-

ficers the question of square dealing as between rich and poor.

It is impossible for a health official to go through such a crisis

as was forced upon American cities by the epidemic of infan-

tile paralysis without being impelled to consider what is the

minimum that any citizen has a right to expect of his local

government.

I am convinced that, among other things, he is entitled

to clean streets. This means, of course, that he is entitled to

street improvements that are capable of being cleaned.

There appears to be no just reason why the best paving

should be provided for the streets of the well-to-do or why
these streets should receive the major attention from street

cleaning departments. Yet this is often the case. From a

sanitary standpoint it would be much better to discriminate

on the other side, if ther is to be any discrimination at all.

The poorer portions of any city are more crowded. There

is little or nothing in the nature of dooryards, so the street

is the place where children play and older people congregate

in their spare time. Congestion Increases the normal refuse

that may be expected in a populated region. It Is in such

localities that we find the cobbled, cracked and rutted pave-

ments, which defy the best efforts of the street cleaner and

which often, perhaps thru discouragement over results, the

street cleaner so nearly neglects.

Infantile paralysis has been a peculiarly distressing scourge

in cities where it has obtained a foothold. The mortality has

been high and in cases where recovery takes place there is

probability of lifelong physical defects. The germ has defied

isolation. It is not known definitely whether it finds entrance

to the system thru the respiratory organs or thru the stomach,

or both. Insects are reasonably suspected of transmitting in-

fection In many cases. Warfare against such a germ means

elimination of every possible breeding place—every channel of

access.
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A Saxitary Au-et Pa\'ed with Vitrified Brick with Cemext
Fll.I.Kl!.

The conditions of this warfare are not satisfied when a

broom is passed across the irregular surface of some worn-

out pavement, learing the interstices filled with moist and de-

cayed filth. A street ought to be built like a hospital floor,

with a uniform, non-adhesive surface, so drained that the ap-

plication of water from a flusher will wash the smallest par-

ticle of filth from its moorings and carry it clear to the sewer

without interruption.

The workingmen who make up the population of congested

localities deserve the best that the municipality can do for

them. The first thing that I would suggest would be the

wholesale tearing up and resurfacing of every battered street

in the populous districts. It may be objected that better pub-

lic improvements would be reflected in higher rents and that

the poor man would be simply compelled to move. Such a

phenomenon was witnessfed in New York when Jacob Riis

succeeded in leveling tenement houses for the purpose of

creating small parks. The park frontage was soon sought by

people who could afford to pay higher rent and the worker,

whom Riis tried to benefit, was excluded.

What I propose is not quite a parallel case. With a whole-

sale repaving program there would be little premium, if any,

upon residence on a particular street. Paving is the public

function most often financed by frontage assessments. It is

a principle well established in economics that assessments
upon lots, irrespective of the state of improvement, cannot

normally be shifted into increased rent upon the tenant.

Dr. Gorgas' work in Panama only became effective after

grouted brick pavements had been laid upon practically every

street of the city, thus establishing a basis for public cleanli-

ness. It seems to me that many American cities can learn

for themselves what the United States has already taught
the tropics.

Even if the subject is approached from the narrow stand-

point of upper-class Interest, the dangers of permitting dis-

ease to breed in any portion of a city can readily be seen.

To the casual view a slum district may seem Isolated. But
the prosperous citizen, before he permits himself to become
indifferent, should remember that his washing, his delivering

and other of his own household functions are performed by

persons who may come from congested and infected localities:

that his office is cleaned by women of the tenements and that

he brushes against persons of all classes on elevators and

street cars.

This is the selfish aspect of the case. I prefer to put my
argument for cleanable streets on a different basis—that a

man is a man and a baby is a baby, whether the home fronts

on an alley or a boulevard.

Garbage Collection in Ogdensburg

The Board of Health of Ogdensburg, N. Y., has just let a

contract for the exclusive right to collect garbage in the city

under the following conditions: Each householder is required

to deposit $1 for a garbage can, each to be 22 inches high and

14 inches in diameter. The contractor specified in his bid the

amount that he will charge the householder each month to col-

lect the garbage twice a week and the householder is obliged

to pay this amount. The cans are carried away by the con-

tractor and replaced by cleanly washed and sterilized cans.

The contractor furnishes 1500 bond, and the year's contract

can be renewed if the ser\nce is satisfactory.

Sanitation in New Orleans

The Board of Health of New Orleans is preparing an ordi-

nance requiring all property owners along the lines of service

to connect with them and will abolish all vaults and cess-

pools. The ordinance of the board, under a new law, will

have the same effect as tho passed by the City Council. The

law referred to corrects the law previously passed as to

penalties and this makes the Board of Health supreme in mat-

ters of health. A number of ordinances, including the noted

rat-proofing and chicken ordinances over which there was

much contest, were declared invalid under the old law and

can now be re-enacted. They are essential to the protection

of the city against the bubonic plague, yellow fever and the

likf.

Sewage Disposal for Hermosa Beach, Cal.

The city of Hermosa Beach, Cal., is to construct a sewage

disposal plant to protect its beach, in accordance with a reso-

lution passed by the Board of Trustes on August 1, 1916.

The raw sewage will be pumped by two 100-gallon com-

pressed air sewage ejectors, supplied with the necessary elec-

tric motors and compressors thru a force main 1,800 feet long

against a static head of 43 feet to the sewage treatment plant.

This plant, on the Brosius system of activated and aerated

sludge, consists of 8 circular concrete tanks 12.5 feet in

diameter and 13 feet deep. It is supplied with electric motor,

high-pressure blower and the necessary pipes, and will be

covered with an Armco metal building on a wooden frame.

After treatment the sewage runs 830 feet in a 12-inch vitrified

pipe; thence the pipe and the force main above described run

for 700 feet in a timber-lined tunnel 5% by 7 feet; thence the

pipe is a 12-inch re-enforced concrete pipe to the ocean shore;

from which the effluent flows in a 10-inch cast-iron pipe laid

on the bed of the ocean for 1.300 feet to the point of dis-

charge. The enginer's estimate of the cost is 27,000, and bids

will be received about October 15, 191B. C. R. Sumner is the

City Engineer.
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The Objections to City Paying Total Cost of

Street Paving

That Boston streets never will be properly paved until a

large part of the cost of putting each street into proper con-

dition is assessed against the property owners in each thor-

ofare so improved, and that the chief reason of the city's

lack of funds for this work is "inadequacy of the legal ma-

chinery under which it Is operating," are assertions made
in an interview with George C. Warren, president of Warren
Brothers Company, general contractors.

Mr. Warren declared that it is a proposition which cannot

be successfully contradicted that cities which pave with city

funds entirely have the poorest streets in the United States,

while those which assess all, or part, of the costs of paving

upon the abutting properties are provided with the best.

He sail that Boston is getting nowhere in its endless dis-

cussion between mayor, council, finance commision and other

organizations. He declares "the arguments being put forward

have every appearance of being made for the mere purpose

of obtaining some political advantage rather than to benefit

the deplorable condition- of the streets."

"Something constructive," is the need in Boston now in

handling the street-paving problem, Mr. Warren insisted. He
said:

"It may be that some saving can be made in the operation

of the several city departments which would allow in the

future a larger expenditure from current revenue on the

streets, but it can be asserted without fear of successful contra-

diction that the aggregate of all such items will not be suffic-

ient to afford any adequate remedy.

"The real trouble with the streets of Boston is due to the

lack of sufficient available funds to properly construct and
maintain suitable street surfaces, and the reason for the lack

of funds is the woeful inadequacy of the legal machinery under
which the city is operating.

"The company with which I am connected is doing a large

paving business thruout the United States and Canada, and I

have therefore been in close touch with the laws and practices

of many cities in the matter of the paving of streets. It can

be stated as a maxim that the cities which pay for their street

pavements from the general funds without assessing any por-

tion of the benefits upon the property abutting on the improve-

ments are the poorest paved and that conversely the cities

which assess a large part of all of the cost of street pavements
against the property benefited are the best paved.

"The law under which Boston is operated provides that

when a new street is opened a portion of the cost may be as-

sessed against the abutting property, but after such street is

accepted, the maintainance thereof must be paid by the city

from its general funds. For many years and until quite re-

cently, it has been the practice of the city to accept new streets

without requiring that they be adequately paved, with a result

that within a few months the pavements must be reconstructed

and the expense of reconstruction and maintenance becomes a

burden on the city at large.

"Under such a practice, knowing that repairs and renewals

will be at the expense of the city, property owners benefited by

the opening of new streets use all the influence in their power
to have the original improvements made at the lowest possible

cost, resulting in a constant heavy drain upon the general

funds of the city. Certainly, if the city is to continue to re-

construct and maintain pavements solely from its general

funds, it should insist, as the present administration is doing,

upon an adequate pavement to start with, the major part of

the cost of which to be assessed upon the property benefited.

"Generally speaking, owners of property look with disfavor

upon any increase in the tax rate for general purposes, whereas

there is comparatively little objection to special assessments

for special benefits received. Even if the tax rate for general

city purposes were not limited, as it is, by law, the general ob-

jection to any substantial increase would result in the defeat

at the polls of any administration which had the hardihood to

cause it. This, therefore, is a political reason why no remedy
can be expected under existing laws.

"Where paving is paid for from the general funds, as in

Boston, it is entirely within the power of the administration

to designate just which streets shall be paved, and while all the

tax payers contribute toward such general funds, only a small

propoi1;ion receive any direct benefit therefrom. A pavement

laid in East Boston does not directly benefit a resident of the

Back Bay, altho the Back Bay resident may pay a much
greater share of the cost into the general fund than do those

directly benefited.

'This lack of direct benefit creates an added objection of

taxpayers to contributing for paving thru the general funds of

the city. Any taxpayer would prefer to pay a tax of $100 for

a pavement in front of his property than to pay a tax of ?1 into

the general fund and take his chances of getting no direct ben-

efit whatever. In most cases a good pavement will immediately

enhance the value of a piece of property a great deal more than

the cost of the pavement.

"The present condition is such that the cost of maintenance

of the many miles of streets in even passable condition is

frightfully high, and this maintenance cost, which is almost

entirely wasted, absorbs the funds available out of current

revenues to such an extent that no substantial permanent im-

provements can be undertaken. A competent authority has

stated that $10,000,000 are necessary to put the streets of Bos-

ton in proper condition, and there can be no doubt that it

would be economical for the city to provide the funds as rap-

idly as adequate construction work can be carried out and

thereby save a large part of the present high cost of main-

tenance.

"It has been stated by those opposed to borrowing money

September 1916



ROADS AND PAVEMENTS

for street paving purposes that the construction and mainten-

ance of pavements is an expense which should be paid for out

of the current income of the city. This view is certainly cor-

rect as to maintenance, but it is not true as to the cost of orig-

inal construction or entire reconstruction of streets. To bor-

row money for such length of time as the original construc-

tion, or complete reconstruction of street surfaces, can reason-

ably be expected to last is certainly conservative finance, but

the loans made for the construction or reconstruction should

be paid before it becomes necessary to again reconstruct the

streets. The maintenance cost in the meantime can be prc-

\ided either by requiring adequate guarantees from responsible

contractors or from the general funds of the city.

"There are almost as many methods of financing street

paving as there are cities. They vary from the wildest realms

of high finance, such as in New York city, on the one hand to

picayune inadequacy and ultra conservatism, such as in Bos-

ton, and there are all shades of methods in between. In New
York City it has been customary to pay for the cost of paving

and repaving on 50-year loans, and many streets of that city

have already been paved or repaved as many as three times

each in 50-years, and the first bonds issued therefor are still

unpaid and have a number of years to run. New York City

has expended upwards of $5,000,000 per annum from funds se-

cured from long time loans. No sane person would advise

the city of Boston to emulate New York in the financing of

paving, but there should be no objection from any source to

the borrowing of money on serial loans, the last of which will

mature within the conservative life of the improvement. Many
cities borrow money for 20 years for street paving purposes,

but this cannot be considered to be conservative.

"A large number of cities borrow on serial loans for 10

years, confining the forms of construction to those pavements

which may reasonably be expected to last that length of time

with moderate maintanence cost, and this method is generally

considered to be conservative finance. More conservative cities

borrow for five years under similar conditions, which cer-

tainly should not cause complaint. There is no well-paved

city in the United States, in my knowledge, which pays for the

cost of paving, repaving and maintenance out of the general

funds and within the current income from taxes, and I believe

there luver will be for the reasons given."

Grade Separations in Erie, Pa.

After some years of agitation and conferences with the

railroad officials, Erie, Pa., has begun the actual construc-

tion on a part of the grade separation which it has been

striving for. The railroads are now raising their tracks to

the new height and supporting them over Parade and Divi-

sions streets, while the city makes the excavations for lower-

ing the streets, the specified amounts and repaves them. The
City Council has appropriated .$100,000 for this first step in

eliminating the more important grade crossings in the city.

Several changes will be required in the city sewers before

the excavations are completed and the new city engineer, F.

G. Lynch, is making the necessary arrangements.

Asphalt Paving in Buffalo

The report of the Buffalo (N. Y.) Bureau of Engineer-

ing, George H. Norton, City Engineer, is devoted almost ex-

clusively to the records of the street paving in the city. It con-

tains the most complete records of the amount and cost of

repairs, per street, per square yard, per year, in summaries.

and average which have been kept by any city. It is for the

year ending June 30, 1915, but includes the data for all the

preceding years since Buffalo began to pave streets in 1878.

For the year of the report the cost of asphalt i)avement

repairs per square yard of total asi)lialt surface is fi.Sl cents.

being less than for several years on account of the thoro

repairing of the streets the year before.

Of the 4% million square yards of asphalt pavement in

use, 3,895,997 square yards were laid with Trinidad asphalt,

the oldest street now in use having been laid in 1879. No
other asphalt was used until 1891 and 192, when rock asphalts

from Germany. Sicily and Kentucky were introduced, and of

each of these some 20 per cent, of the original areas have
been relaid or replaced, except Sicilian, none of which has
been replaced. Some block asphalt was laid in 1883, but
It was replaced in 1890, 1892 and 1894. when the last disap-

peared. Bermudez, Alcatraz, Obispo and California asphalts

were used In the years between 1898 and 1910, and of the

streets on which they were used very little has been re-

placed, varying from about 1 per cent for Alcatraz to for

Obispo. A little natural rock, source not given, was laid in

1904 and taken up within a year or so.

The repairs for the year of the report covered 142,718.73

square yards, much less than the year before, at a cost of

$164,987.18. The contract price for repairs was the same
as the year before, except for a reduction of 20 cents a square

yard on concrete base when if was required. The average cost

was $1.1542 per square yard of repair actually made, and per

square yard of area of streets repaired was 6.81 cents. Com-
puted on the total yardage of asphalt maintained by the

city, streets on which the construction guarantees had expired,

the cost of maintenance of the area of 2,928,040 yards was
5.6" cents per square yard.

The repairs were done by two large gangs, consisting each

of 4 foremen, 93 to 99 men, 10 teams, roller and rollerman.

One gang worked 171 days and the other worked 48 days. A
5-ton auto truck was used 15 days, delivering asphalt, in ad-

dition to the teams. There were also 2 gangs, each with

one foreman, 5 teams and 3 men repairing cuts made by the

water bureau, plumbers, corporations and others. A city gang

in March repaired a number of holes in two streets and two

viaducts, in advance of the regular repair contract, heating

and mixing up old asphalt pavement for the purpose, 235.36

square yards, costing $322, or $1,375 a square yard. The high

cost was due to the low temperature and unfavorable weather

conditions, but the work was necessary to preserve the streets.

The schedule of prices for the asphalt top under the regular

contract was 37 cents per cubic feet of asphalt top; 17 cents

of open binder; 18 cents per gallon for asphaltlc cement; 51

cents a square yard for labor. This form of contract reduces

the uncertainties of measurement to the one Item of labor.

The inaccuracies in measurement of areas actually repaired

give the principal reason for differences in reported costs

per square yard of repairs.

The variations in amounts of material used are easily de-

termined.

Thus the two six months' periods of the year show that

the average amount of topping used per square yard was

1.3497 cubic feet per square yard in one and 1.3651 in the

other: of binder, 0.6438 and 0.7817 cubic feet, and of asphaltlc

cement 0.1106 and 0.1323 gal. respectively; evidence that the

pavements repaired in the last half of the year were somewhat

thicker than those of the first half.

The average age of all asphalt pavements out of guarantee

in use or removed and replaced is 19.90 years, the difference

in favor of streets without street car tracks being 2.88 years.

The average use of all such pavements over 20 years old,

laid prior to 1895, of which there are 2,365, 344 square yards,

is 21.25 years. The streets without tracks average 2.93 years

more life than those with. The pavements laid in 1881 are

34 years old, 8,876 square yards still in use, and the pavements

in each year vary in life down to 14 years for those of 1878.

replaced in 1892.

The average life of the pavements replaced since 1892 was
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19.27 years, with a difference In favor of streets without car

tracks of 1.41 years. The streets replaced each year vary In

average length of life from 14 years for the pavements of

1878 replaced in 1892 to 26.87 years for those replaced in the

year of the report In streets without tracks. In streets with

car tracks the variation is between 10 years' life in those re-

placed in 1902-3 and 22.53 in those replaced in 1913-14.

The average age of the streets now In use and not under

guaranty is 20.44 years, with a difference of 4.05 years in favor

of those without car tracks. It varies from 10 years for those

laid in 1904-5 to 34 years for those laid in 1881, with the

future life still to be measured.

Since 1903-4 the tables give the actual cost each year of

repairs, the yardage of the pavement and the cost per square

yard maintained for each asphalt street In the city.

Data about dimensions, cost, etc., of each street still under

contractors' guarantees are also given in full.

Stone and Brick Pavements in Buffalo

The last report of the City Engineer of Buffalo, N. Y..

Geo. H. Norton, City Engineer, gives full details of all street

repairs in the city. It is the fullest report made by any city

on this subject.

Detailed tables are given showing area, cost of repairs and

cost per square yard of street maintained for each street and

each year In which repairs were made. Summaries are not

given for stone block and brick pavements, but the following

results have been computed from the data given.

The stone block pavements are of Medina sandstone. Of

stone block streets more than 20 years old the average cost of

repairs per square yard per year has ranged from 0.29 cents

to 11.60 cents, and for streets laid In the past 20 years 45 have

required no repairs and the other 27 have had from 0.07 to

6.86 cents per square yard per year expended on them for re-

pairs, all but 8 running below 1.5 cents.

Brick pavement tables are in the same shape as those for

stone block pavements. Of the 20 streets over 20 years old two

short streets have required no repairs. The repairs on the

other 18 streets cost from 0.22 cents to 4.92 cents per square

yard per year, all but six costing less than 0.85 cents per yard

per year. Of the 50 streets from 10 to 20 years old and out of

guaranty, 20 have required no repairs, and the repairs on the

other 30 have ranged from 0.04 to 1.58 cents per square yard

per year. Only 3 of these cost more on the average than 1

cent a yard a year for repairs.

A Demonstration of Monolithic Brick Pavement Con-
struction on October 6

The National Paving Brick Manufacturers' Association has

arranged the details necessary for a study and conference in

brick pavement construction, to take place Friday, October 6.

at Paris, III.

Headquarters of the meeting will be the Deming Hotel,

Terre Haute, Ind., from which place those participating will

go by interurban railway, an hour s ride, to Paris, 111., where

the construction demonstration will take place.

It will consist largely of steps showing the economy of

construction details in building a brick pavement by laying

the brick in green mortar, to show how such a pavement can

be built with the least possible cost and yet maintain all the

essentials of worth.

All persons connected in any way officially or those deeply

interested in the roads of this country will be welcome at this

conference, which is undertaken not only in behalf of the

brick industry, but in the belief that the country itself is

boimd to be profited by such an opportunity.

Members of the American Society of Municipal Improve-

ments on their way to the annual meeting of that society can

spend October 6 at this conference and reach Newark the fol-

lowing Monday.
All those expecting to take advantage of this opportunity

are requested to notify the secretary of the association. Will

P. Blair, Cleveland, 0., in order that they may be ftilly in-

formed of the program, arrival and departure of trains, etc.

State Expenditures for Good Roads
The total outlays in 1915 by slates for permanent road im-

provements aggregated ?95,192,799. Of this amount, 130,247,-

593. or nearly one-third, was spent for the construction of new
roads and the permanent improvement—such as macadamiz-
ing or paving—of existing ones. In addition, $12,476,122 was
apportioned by the states to their counties, municipalities and
other minor civil divisions for use in the construction, im-

provement and maintenance of roads; and a considerable por-

tion of this sum was employed in construction and perma-
nent improvement. The greatest outlays for roads by indi-

vidual states were reported for New York, $9,393,756; Califor-

nia. $6,575,260, and Maryland, $3,773,223. The greatest per

capita expenditure for construction and permanent improve-
ment of roads, however, $2.82, was made by Maryland. Only
twenty-three states—the six New England states. New York,

.N>w Jersey, Pennsylvania, Illinois, Michigan, Wisconsin, Min-

nesota, Maryland, Arkansas, Louisiana, Idaho, New Mexico,

Arizona. Utah, and the three Pacific coast states—expended
money directly on the construction and improvement of roads

during the fiscal year, but a number of the other states ap-

portioned sums to counties, municipalities, etc., which were
spent in the construction and improvement of roads. Four-

teen states, however, reported neither outlays nor apportion-

ments for this purpose.

Demand for Highway Engineering Graduates

College and university students who specialize in the high-

way engineering branches of civil engineering courses will

tind unusual opportunities henceforth of securing early em-

plo>Tnent and good pay after winning their degrees.

There has long been a decided lack of trained road en-

gineers and the demand for them is increasing rapidly. Prob-

ably no other branch in engineering offers such sure reward

at this time.

Eighteen state highway commissions out of twenty-four

reporting to the National Automobile Chamber of Commerce
in New York City state that there is a lack of trained road en-

gineers, and sixteen say that preference would be given to

graduates of college highway engineering courses in the ap-

pointment of additional road engineers.

Nearly 1,600 engineers are now employed by the twenty-

four state commissions, and in additioli about 2,000 are em-

ployed as county and city engineers in nineteen of the states.

Salaries of highway engineers range from §900 to $5,000

a year. The average is about $1,800.

Highway commissioners report that they anticipate the

number of engineers employed by the state highway depart-

ments will be doubled at least within five years.

The Philadelphia Parkway to Be Completed in 1917

The great parkway from the Philadelphia City Hall to

the Green street entrance of Fairmount Park can now be com-

pleted. It has been in process of agitation, design and con-

struction for many years, and a part of the line has been

cleared and graded ready for finishing for some time.

At the last primary election a loan of $42,450,797 was voted

which will furnish the money needed for the completion of the

project. In July the city councils passed an ordinance appro-
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priating $8,500,000 for the acquisition of the remaining prop-

erties required to supply the ground area, and $500,000 for the

construction of the boulevard.

Chief Engineer William H. Connell of the Bureau of High-

ways states that the entire work will be completed during

1916 and 1917.

An Indiana Concrete Road

The County Commissioners of Elkhart County, Ind., are

building a concrete road which is under the supervision of

Albert Relth of Goshen, Ind., County Engineer, the work
being done by A. M. Smith, contractor, of Goshen, Ind. The
price bid for the road was $1.25 a square yard.

Construction was begun in the fall of 1915 and the road

will be completed this year. It Is 23,365 feet long, 18 feet

wide, with 46,730 square yards, of which 2,190 square yards

were completed in 1915.

The concrete is 1:2:3 mixture and laid in one course 6

inches thick at the center and 8 inches thick at the sides.

The sand used was washed and well graded between and

14 Inches. The gravel was hard, well graded, unwashed.

The re-enforcement used was Kahn No. 22, with 1 foot lap

longitudinally and 4 inches transversely. It was placed 2

inches from the top. The expansion joints were % inch wide,

filled with Carey felt and spaced 25 feet apart.

The foundation is a gravelly loam, which was well com-

pacted and the subgrade made flat across the road.

In laying the concrete a Koehring mixer was used, wooden
planks for side forms and strike board, and the surface was
finished with wooden hand float from a bridge.

Reinforced Concrete Streets in Yankton, S. D.

In May and June, 1915, Yankton, S. D., laid four reinforced

concrete streets, three of them 400 feet long, each, and 60, 80

and 90 feet in width, respectively, and one 2,250 feet long and

48 feet in width.

The specifications were prepared by S. H. Edmonds, city en-

gineer, and the work was done by the M. L. Flynn Paving Com-
pany, of Sioux City, la.

A one-course paveraent was laid, 6 inches thick, with pro-

portions of one part Portland cement, two parts of sand from

the Haywarden Sand Company, and three parts of crushed

quartzite from the Wisconsin Granite Company, of Sioux Falls,

S. D.

Kahn No. 30 reinforcement was used, being placed 2 inches

from the top. Trus-con armor plates were used for joint pro-

tection, Carey filler being used "U inch thick. Transverse

joints were located 25 feet apart.

The foundations of the streets were of clay, which was

plowed, hand-graded to a crown and well rolled with a 10-ton

roller. The gradient of two of the streets was 1 per cent., of

one was 0.5 per cent, and of the longer averaged 1 per cent.,

with a maximum of 3 per cent.

Walnut street, 60 feet wide, 2,672 square yards, has a crown

of 8 inches and 6 by 18-inch curbs. Douglas avenue, 80 feet

wide. 3,555 square yards, has a crown of 11 inches. Broadway
is 90 feet wide, having a parkway 30 feet wide in the center

and two strips of concrete paving, each 30 feet wide, with 6 by

18-inch curb and a slope of 5 inches in the 30 feet from park

curb to gutter. The area of paving is 2,756 square yards.

Third street, 48 feet wide, 15,417 square yards, has a crown of

6 inches.

Inspection by the representative of the Trussed Concrete

Steel Company shows good work on the whole. On three of

the streets the concrete is reported to be high at the joints.

Good Roads Notes

About 85 per cent, of the roads of the country always will

be roads of moderate or light traffic which should be improved
at a low cost per mile and only about 15 per cent, of the
mileage requires the high class of construction now so strenu-

ously urged. If this could be understood by the opponents of

highway improvement on account of cost their opposition

would largely disappear.

The United States Office of Good Roads has issued a bulletin

comparing three methods of paying for road construction. By
the sinking fund plan there is always a temptation to use the

accumulating fund for other purposes and it can not all of it

be loaned all the time. On the basis of the cost of handling
the bonded debt of New York it is estimated that the interest

payments on a $100,000 loan for 20 years would amount to

$148,000. If the annuity plan were used the annual payment
would be $8,024 and the total interest paid would be $60,405.

If serial bonds were issued, the principal payment each year

would be $5,000, and the payment for Interest would diminish
each year from $5,000 the first year; the total interest payment
being $50,000.

Improved roads need care. If the travel tears a little hole

in the surface of a bituminous road, the hole will be rapidly

enlarged unless it is patched. Sometimes this patching is

put off too long, and thus everybody using the road calls it a
failure, when the trouble was not due to the original road,

but rather to the poor "housekeeping." State Highway Engi-

neer Shirley, of Maryland, has found this to be the best way
to do the mending: "First sweep the hole thoroly clean, free

from all dirt and dust; paint the cavity with bituminous ma-
terial; tamp the stone in well, then spread bituminous ma-
terial over the stone and apply stone chips from i/4 inch to

% inch in size, just bringing the surface of the patch up to

the same elevation as the adjoining surface of the road. Quite

a number of patrolmen can make these patches without much
trouble and get the proper amount of oil in so that the patch

will be permanent and not push about, but sometimes they

either .i;et too much bituminous material in and it pushes about

and makes a hump, or do not put sufficient in, and the con-

sequence is 'raveling.' To aid them, therefore, in getting just

the proper amount of bituminous material in the patch, the

patrolman should be supplied with a small wire basket holding

about one-fourth of a peck of stone. This basket has handles,

and it is only necessary for him to dip the basket with the

stone in it in the bituminous material and then raise it and
allow it to drain. By the time he has the hole thoroly swept

out and is ready to apply the stone, the excess bituminous

material has drained oft, and it is only necessary to dump the

stone from the basket into the hole, tamp it and cover with

stone chips."

Union county, Tennessee, county court has begun the im-

provement of its section of the Dixie Highway. These thru

routes are responsible for much road improvement, the efforts

of the private parties desiring them being effective, the some-

times slow. The best argument for the passage of the recent

law appropriating $25,000,000 a year from the United States

treasury for good roads is the widespread and Insistent de-

mand for these thru routes of interstate communication, altho

so far the actual work must be done and paid for as a local

expense.

Th(> desire for good roads is demonstrated by the advance

of $50,000 by the Bank of Leiand, Greenville, Miss., on Indorse-

ment of a number of citizens, to begin work on the good roads

to be built in the county under J. S. Allen, chief highway en-

gineer, the note to be paid when cash is available from the sale

of the bond issue of $960,000 for good roads, which was re-

cently authorized.
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September 4-8, at Lexington, Ky. Soiitliein Appalachian

Good Roads Association. Joseph Hyde Pratt, secretary.

Chapel Hill, N. C.

September 6-9, at Newark, N. J. League of American Mu-

nicipalities.

September 13-15, at Portland, Me. New England Water
Works Association. Willard Kent, secretary, Narragansett

Pier, R. I.

September 14, 15, 16, at Tacoma, Wash. Washington State

Association of County Commissioners. W. H. Reed, president,

Tacoma, Wash.
September 18-20, at Philadelphia, Pa. Illuminating En-

gineering Society. C. D. Fawcett, assistant secretary, 29

West Thirty-ninth street. New York.

September 26-28, at Clifton Forge, Va. League of Virginia

Municipalities. Luther C. Bronson, secretary, Portsmouth,

Virginia.

October 2-6, at Grand Rapids, Mich. Playground and Re-

creation Association of America. H. S. Braucher, secretary,

1 Madison avenue, New York.

October 9-11, at Providence, R. I. National Housing Asso-

ciation, Lawrence Velller, secretary, 105 East Twenty-second

street. New York.

October 9-13, at Robert Treat Hotel, Newark, N. J. Amer-

ican Society of Municipal Improvements. Charles Carroll

Brown, secretary, Indianapolis, Ind.

October 9-13, at Atlantic City, N. J. American Electric

Railway Association. E. B. Burritt, secretary. 8 West Forti-

eth street. New York.

October 11-13, at Independence, Kans. League of Kansas
Municipalities. C. H. Talbot, secretary, Lawrence, Kans.

October 17-20, at Chicago. 111. American Gas Institute. G.

G. Ramsdell, secretary. New York.

October 24-27, at Cincinnati. O. American Public Health

Association. Prof. Selsker M. Gunn, secretary, Boston, Mass.

November 15-16, at Philadelphia, Pa. National Conference

on Universities and Public Service. Edward A. Fitzpatrick,

secretary, Box 380, Madison, Wis.

November 21-23, at Springfield, Mass. City Managers' As-

sociation.

November 22-24, at Springfield, Mass. Conference on Mu-

nicipal Research.

November 23-24, at Springfield, Mass. Civic Secretaries'

Conference.

November 23-25, at Springfield, Mass. National Municipal

League. Clinton Rogers Woodruff, secretary, 705 North Amer-
ican building, Philadelphia, Pa.

December 27-30, at Columbus, 0. American Economic As-

sociation. A. A. Young, secretary, Ithaca, N. Y.

December 27-30, at Columbus, O. American Statistical As-

.sociation. Carroll W. Doten, secretary, 491 Boylston street,

Boston, Mass.

February 5-12. at Mechanics' Hall, Boston, Mass. Ameri-
can Road Builders' Association. E. L. Powers, secretary, 150

Nassau street. New York.

Technical Schools
New York University School of Commerce, Accounts and

Finance. Washington Square, New York, issues weekly bul-

letins of its courses of study, covering many lines of work,

such, for example, as private secretary, commercial teacher,

accounting, courses of day and of evening classes being out-

lined. A diagram in one of the bulletins shows the increase

in salaries of commerce school graduates, averages of whole

classes, six to eleven years out of college, running about $300

a month.

The department of ceramic engineering in the University

of Illinois has now buildings and equipment costing nearly

-^250.000. and a staff of four specialists in this line, in addi-

tion to the work in other departments required for the four-

year course under the instructors in those departments.

Wentworth Institute, Boston, is about to add to its courses

of instruction one on practical concrete work, having for its

object the training of young men for the work of concrete

foremen and contractors. The Institute has set aside one of

its best laboratory rooms for this concrete course and is fit-

ting it up with modern testing machinery and other necessary

equipment to make possible various determinations that will

illustrate the technical as well as the practical sides of the ap-

plications of concrete. The first sessions will begin Monday,
September 18.

Personal Notes

Benjamin E. Briggs. for twenty-three years the ciiy en-

gineer of Erie, Pa., who has made a high reputation as an ef-

ficient city officer as well as an expert engineer, has resigned

his position and entered private practice, which he dropped

to take the office so many years ago. He will make a spe-

cialty of municipal engineering. The new track elevation,

the sewage disposal plant, the Mill creek improvement, an

eflScient and economical street repair system, the garbage

disposal plant, are some of the more prominent public im-

provements made or planned for and begun during his ad-

ministration.

A. F. Macallum, the new commissioner of public works at

Ottawa, Ont., has made his appointments of the heads of de-

partments, which include, among others, Frank C. Askwith,

assistant engineer; L. McLean Hunter, pavement engineer;

William F. Brice, in charge of sewers, incinerator and gar-
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bage; Norman B. McRostie, in charge of sidewalks and sur-

veys.

M. E. Brian, city engineer of Windsor, Ont., is chairman of

a board of engineers to prepare plans for joint systems of

water supply and sewerage for the towns along the Detroit

river from Ford City to Sandwich West, opposite Detroit,

Mich.

E. G. Orbert is city engineer of West Allis, Wis.

The Pittsburg Paving Joint : A Correction

The Asbestos Protected Metal Company, of Pittsburg, Pa.,

are the manufacturers of the Pittsburg Paving Joint, and their

eastern representative is F. Wm. Stocker, Inc., Hoboken, N. J.

Ray D. Lillibridge, Inc., is advertising agent for the company.

Newark Convention of American Society of Municipal
Improvements

The twenty-third annual convention of the American So-

ciety of Municipal Improvements to be held at Robert Treat

Hotel, Newark, N. J., October 10 to 13, promises to be one of

the largest and best conventions of its long and useful career.

As usual, the committees on standard specifications will

hold their meetings on Monday, October 9, and Tuesday, and
will present their reports on Thursday night.

The preliminary program shows a number of papers dis-

cussing the work of bureaus of municipal research, state

leagues of municipalities, state boards of health, public im-

provement commissions and city managers, with their rela-

tions to municipal improvements, by men directly engaged in

these lines, such as E. T. Paxton, of the Texas bureau; Paul

Hansen, chief engineer of the Ililnois health board; W. P.

Slifer, of Philadelphia, and C. A. Bingham, city manager of

Norwood, Mass.

Water works problems are to be discussed by J. Walter

Ackerman, of Auburn. N. Y.; breaks in cast iron pipe, by R. D.

French; the scientific cleaning of settling basins, by Alexander

Potter, and the Newark water plant, by the engineering de-

partment.

In the department of sewage, George A. Carpenter will

make the committee report. Progress in activated sludge

treatment will be reported upon by T. Chalkley Hatton, of

Milwaukee; George T. Hammond, of Brooklyn; Gustav J.

Requardt, of Baltimore, and Harrison P. Eddy, of Boston,

who are at work upon experimental plants which are rapidly

adding to our stock of knowledge concerning the process. The
Atlanta Imhoft tanks will be reported upon by C. C. Hommon,
the chemist in charge. George W. Fuller and H. N. Roberts

will discuss the nuisance and sanitary aspects of sewage dis-

posal. Public comfort stations and street flushing will also be

discussed by experts.

In garbage and refuse disposal, E. R. Conant will present,

in the committee report, data on refuse disposal. The sub-

ject will also be discussed by L. L. Tribus and Gustav R.

Tuska, and E. E. Duff will report upon the system and plant

in operation in Sewickley, Pa.

The traffic and transportation committee has made a de-

tailed study of methods of making traffic counts, and J. C.

Hallock, chairman, will present a proposed standard form. E
W. Stern will discuss the limitation of loads, speed and size of

vehicles.

The committee on street paving has made an exhaustive

study of the practice regarding treatment of cuts made in

pavements and will present the results of its labors. Some
.special problems in street construction and maintenance and

in street administration will be presented by George C. War-

ren, W. P. Blair and H. W. Durham. Oil for treating wooden

ijlocks will be discussed by P. C. Reilly, and the bleeding of

blocks by C. H. Teesdale; experiences with concrete paving, by
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K. C. Gaynor, and with vertical fiber brick and wood block,

by E. A. Kingsley.

These papers will be followed by the report of the commit-
tee on standard specifications, George W. Tillson, chairman,
which will present the changes proposed for the adopted stand-

ard specifications, and also the wood block specifications,

which have not yet been adopted.

A. P. Folwell, chairman, will present the report of the com-
mittee on standard forms.

Street lighting will have full attention, with papers by
Preston S. Miller on recent developments; by C. W. Koiner, on
Pasadena's municipal plant, and by Arthur J. Sweet, on the

new system in progress in Milwaukee.

Alcide Chausse will report on fire prevention and John C.

McCabe on uniform boiler laws. There will be the usual

committee reports on several other subjects.

Newark is the center of so much of engineering interest

that the local committee has broken the society's rule by de-

voting two sessions and a large part of a third to an automo-
bile ride to near-by parks and reservoirs, train and boat to the

new Port Newark terminal and the harbor, besides one even-

ing for a banquet tendered by the city.

The exhibits have become a considerable feature of the

society's conventions.

The attendance will be large and reservations of accommo-
dations should be made promptly.

Further information and copies of the program as soon as

printed can be obtained of Charles Carroll Brown, secretary,

702 Wulsin Building. Indianapolis. Inquiries regarding local

information of any kind should be addressed to Morris R.

Sherrerd. chairman of the local committee on convention ar-

rangements. City Hall, Newark, N. J.

Sewer Overflow in St. Louis

The Mill Creek sewer in St. Louis is one of the problems
in drainage of city areas which has been prominent in engi-

neering discussions for a number of years and has given rise

to studies which have been of notable assistance to engineers

in designing sewers.

This sewer was recently completed and to the surprise of

everyone a heavy storm on August 12 flooded the sewer and
caused considerable damage from the resulting overflow. Of

course a thoro investigation of the reason for the overflow

was made at once and it was discovered that the sewer was
blocked by three brick bulkheads which had not been com-

pletely removed.

The daily papers have published whatever could be ascer-

tained as fact, and it appears from a study of their reports

that when the sewer was accepted by the city, the Mississippi

river was so high that it covered the top of the outlet to the

sewer and backed up in the sewer for a considerable distance.

During the construction of the sewer bulkheads had been used

to keep out the river so that construction would not be inter-

rupted. These bulkheads had been partly demolished but one

was still 9 feet high and blocked about two-thirds of the sewer.

When the sewer was accepted it was understood that they

were to be removed as soon as the river fell enough to per-

mit, but the intake connections above were made before the

river had so fallen. On the day of the rainfall arrangements

had been made to do the work, but the rain came one day too

soon.

While the rain was heavy, it did not produce a run-off

equal to that for which the sewer was designed. It is evident,

so far as one can gather from the inexact and inaccurate and

often incorrect reports in the daily papers, that the cause of

the overflow was the remains of the bulkheads, which seri-

ously reduced its capacity.

The property owners who suffered propose now to find out

who is responsible and will probably attempt to collect

damages.
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Kelly Trucks for Our Army on the Border

The wars in Europe have proved the worth and the vital

necessity of the motor truck to the modern army. The United

States army has profited by European experience in this line,

as is proven by the steady increase in the number of trucks

used to take care of the soldiers in Mexico and on the border.

A recent example of this progressive spirit in our army is

the purchase by the United States War Department of 231

trucks from the Kelly Springfield Motor Truck Co., of Spring-

field. Ohio—1G5 3%-ton and G6 l^o-ton chasses. The order is

for seven motor-truck companies, all fully equipped, and each

comprising 33 trucks.

The Kelly Springfield Co. has undertaken an unusual thing

in connection with this order. They are not only furnishing

the trucks complete, bodies and chasses, hut are agreeing to

recruit and train the members of the companies, and turn

fully prepared and organized motor-truck units, or companies

of 33 trucks each, over to the Federal Government. As each

company consists of a truck master and three assistants, a

chief mechanic and two assistants, forty-four drivers and two

cooks, it is readily seen what a job this will be.

This recruiting and training has been going on for

some time now. The first company left Springfield. Ohio, on

July 7. on a special train for the border. Mr. F. B. Hutchin-

son, the sales manager of the Kelly Springfield Co., accom-

panied them to see that things get started right. The Gov-

ernment has established a permanent base for this big fleet

of Kelly trucks at Xogales, Ariz. A complete service depart-

ment, capable of making repairs of all kinds, has been estab-

lished there.

Kinney Heater and Distributer

We are showing two views of the Kinney heater and dis-

tributer, which illustrate the side control of spray, circulating

device and drop pan, spray wind shield and connection for

hand-spraying hose and nozzle. The sidewise control is indi-
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cated by the hand wheel in front of operator's seat, and is so

arranged as to swing the distributing pipes and nozzles two
feet on either side, so as to insure perfect contact of the suc-

cessive applications without overlapping or leaving bare spots

on the road.

The circulating device is shown in part by the conducting

pipe on the side of tank, receiving material from the bottoM

of the tank under pressure from the pump, and forcing it to

the top and thence downward to the bottom of tank. This

KlXSET HEA.TEB AXD DISTSTBTTrER AS OPEBATED BT BOS-

TON Depabtment of Parks.

Kinney distbibuter as operated bt Spbingfield, Mass.

constitutes an agitator, producing a reliable and uniform tem-

perature thruout the entire contents of the tank, also greatly

hastening the process of heating.

The drop pan and wind shield are shown, covering the

spray pipes, and serving to protect the spray from the effects

of the wind. Also, by acting automatically in connection with

the opening and closing of the delivery valves, the nuisance of

dripping oil on cross-walks when the machine is used for dust-

laying is absolutely prevented.

An open connection is also provided for the attachment of

a hose and nozzle for hand spraying or patching under pres-

sure.

The distributer equipment, which is made by the Kinney

Manufacturing Comjiany, Boston, Mass., (and mounted on

Kelly-Springfield chassis), may be demounted from the truck

chassis in order that the truck may be available for other

purposes when not required for road oiling.

The tank being mounted upon a separate sub-frame, it is

only necessary to remove the ten bolts connecting it with the

steel frame of the truck, and by means of falls lift the entire

oiling outfit complete from the truck chassis, take away the

truck and lower the tank equipment upon proper supports,

where it may remain until again needed. The time required

for demounting need not exceed one-half hour and it is ac-

complished without detaching any parts, disconnecting any

piping, or in any way disturbing the adjustment of the tank

equipment.
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Wilmington-Los Angeles Roadway
We are showing herewith a modern method of freight

haulage from Wilmington to Los Angeles, Cal., a distance of

21 miles. The trailers, carrying 65 tons, are hauled by a

Bulkley tractor.

It is not every road which will withstand this sort of heavy

traffic. Our illustration shows an almost daily scene on this

road and is prophetic evidence backing up our oft-repeated

statement that our roads should be built to withstand the

traffic they must bear a few years hence.

A large number of Armco culverts are used for the drainage

of this highway and their perfect success under this tre-

mendous traffic is one more instance of their serviceability.

San Pedro Harbor, as it used to be called before it became
the municipal harbor of Los Angeles, has been a very im-

portant commercial port of entry, practically ever since the

settlement of this region by white men; and very considerable

amounts of freight were hauled over the existing roadways
fifty and seventy-five years ago. Phineas Banning, who in the

early days owned the stage and freighting line between the sea-

shore and Los Angeles, also owned a great deal of land in

Wilmington and vicinity and was the leader of a movement
which ended in the building and operating of a railroad be-

tween Wilmington and Los Angeles as early as the fall of

1869. The freight charges at that time were: Dry goods,

$6.00 per ton; empty pipes, $1.00 each (whether water, steam

or jimmy not stated); groceries, $5.00 per ton; passengers,

$1.50 from the vessel to Wilmington and $1.00 to Los Angeles.

We read without surprise that the road was profitable from the

start.

Motorcycle Street Sweeper

By Albert Marplr. Tropica, Cal.

Something new in the way of a street sweeper has made its

appearance in Los Angeles, Cal., the motive power of which is

an ordinary twin-cylinder motorcycle. Economy of operation

Is this machine's chief asset. Actual tests prove that it will

cut the street sweeping costs of a city at least 50 per cent, and

in many Instances considerably more. It does as effective

work as a sweeper possibly can, and may be operated at a

speed of from two to twenty miles an hour, but it does its

most effective work at eight miles. It was invented jointly

by J. F. Smedley, F. C. Hotter and T. C. Glrton, of Los An-

geles.

The street sweeping appliance is built in front of a pair of

wheels, attached to the forward end of the motorcycli-, and

steered by its handles. The brush is 5 feet in length and is

raised or lowered at will by a lever located at the side of the

driver's seat. It is revolved by chains over wheels turned by
the motorcycle engine. Suspended immediately in front of

this brush is a cylindrical sheet-iron drum, with a capacity ot

four bushels, into which the dirt is swept over an apron as

the brush revolves. Thru the agency of another lever, similar

also to those used on automobiles, the driver is able at any
moment, without dismounting, to turn the cylinder so that its

contents will be dropped in a pile upon the street. Provision

Is made to haul a wagon body at the rear of the machine large

enough to hold ten loads of the cylinder. The use of this would
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do away with piles of dirt standing along the streets and at

the corners.

Primarily, like all other street sweepers, this machine Is

built specially for work upon streets of asphalt, macadam, con-

crete and similar smooth materials. It will clean the rougher

streets as effectively as will any street sweeper. The cost of

operation is very slight. One man operates it, and the gaso-

line and oil consumption is very low. The inventors claim

that this device will do the work of at least twenty men. It

at any time trouble should be experienced in connection with

the sweeping mechanism, a simple pushing of a lever at the

driver's side lifts the metal tray which covers the brush and

receiving side of the cylinder, so that they are immediately

opened for examination.

Nye Portable Pumping Outfit

We are illustrating a type of Xye steam pump as used by

the cities of Louisville, Ky., and Cadillac, Mich., in the pump-
ing of storm water from basements and catch basins.

This outfit consists of boiler with all accessories, Nye
pump, two 10-ft. lengths of suction hose, 50-ft. discharge hose,

flexible metallic steam hose to uninterrupted steam connection

within the range of the chain hoist, tank for priming, etc.

A No. 2 Nye new model pump, with o-inch suction and 2-

inch discharge, has been operated with three feet of suction

and discharge one foot above pump, with only four pounds of

steam indicated on a specially sensitive steam gage used for

this test.

The extreme sensitiveness of the steam chest valve to the

pressure, vacuum and its own gravity, which are the operat-

ing mediums, is responsible in a large degree for the high

economy shown. Its function is the admission of steam to

the filling cylinder in time to meet the air cushion, overcom-

ing all shock from ram action of the rising column of water.

At the beginning of the cushioning function the valve admits

steam for the discharge. Filling of the alternate cylinder cuts

off the supply of steam, permitting expansion of the residual

charge, thereby causing discharge from both cylinders simul-

taneously.

The result of this lap of discharge is a sustained momen-
tum. An almost imperceptible increment is the only evidence

of the junction of the discharge cycles. By this feature a con-

siderable economy is effected, there being no loss of power
through alternate losing and picking up of speed of the main
column of discharge. This steady, positively driven discharge

Six No. 2 Nye pijmps opebated fkom :;ii-ii r boilep.

ON SEWEB JOB AT LaPORTE, IkD. In PLACES THE WAIEB
LEVEL WAS LESS THAX ONE FOOT FBOM StTRFACE. THIS
WATER WAS SrCKED OUT OF THE SAND, AND WELL POINTS

WERE KEPT IN OPERATION LONG ENOUGH TO ALLOW THE CON-

CRETE TO SET SUTFICIENTLT TO WITHSTAND THE GROtJND

WATER PRESSURE.

enables the Nye new model pumps to elevate a great percentage
of solids to a considerable height.

The Nye system of jets shows, on practical tests, ability to

sustain a column of mercury 29.S inches high at sea level.

This is a perfect vacuum and represents a column of water

Portable Nye Pvmpinc Outfit as Operated bv the City

OF LiOns\iLLE, Ky.

33.9 feet high. This pump, with one steam and air-valve set-

ting, has been in continuous service for months at a time with-

out shut-down, giving a vacuum lift of from 20 to 25 feet.

This type of pump, as manufactured by the Nye Steam
Pump and Machinery Company, Chicago, may be operated to

advantage at direct boiler pressure, the sensitive steam chest

valve automatically taking care of variations in this pressure.

New Motor Truck Governor

According to "Popular Mechanics" an American-made gov-

ernor, extensively employed on French military tractors, has

demonstrated how the general efficiency of a motor truck may
be increased, its life lengthened and the operating cost low-

ered. Unlike the usual instrument, this device, which is made
by the Duplex Engine Governor Co., New York City, controls

the maximum speed of both a car and its engine, preventing

a machine from being driven at an injurious rate on high

gear and safeguarding against racing the motor on inter-

mediate ones. Separate maximum engine speeds are pro-

vided for different gears, giving increased acceleration and all

of an engines power for heavy pulls when low gear is used.

The device acts automatically on a throstle valve of the grld-

The Governor is Placed
between the Intake Mani-
fold and Carburetor and
Controls Both the Engine

and Vehicle Speeds.
(Courtesy of "Popular Mechanics.")

Governor protects truck withottt ctjttiwg powbb.

September 191S



MACHINERY AND SUPPLIES

Iron type, thru which the gas passes in reaching the engine,

and is attached between the carburetor and manifold. Two
flexible shafts, one connected with the propulsion shaft, gear

set, or jackshaft, to transmit the vehicle speed and the other

extended from the camshaft, timing gears, or magneto shaft,

registering the engine speed, drive the governor. These

members convey their power to the governor shaft in such a

way that the one revolving most rapidly drives the mechan-

ism. When the speed of the governor is such that it exerts

sufficient pressure upon a regulating rod to overcome the ef-

fect of an opposing spring the valve closes. This can be regu-

lated by increasing or lessening the tension of the spring.

The engine is under the control of the governor at all times,

and when idling actuates it. The proper proportion of fuel

to maintain a predetermined speed is fed to the cylinders

without effort on the part of the chauffeur. If upgrade or a

heavy stretch of road is encountered, the valve is opened au-

tomatically and more gas directed to the engine.

The Bates Steel Mule
The Bates steel mule, as illustrated, is so made that it can

be hitched to any type of road building or maintenance ma-
chinery; the driver sitting on the machine to be hauled in

the same position as when driving horses. In most cases, it

is possible for the driver of the "steel mule" to also operate

the machine hauled.

The only function the horse does is to furnish some means
of pulling the machine along—that's the reason he is hitched

up in front where you can watch him and guide him when
you wish—while you and the implement are getting the ground

or crop worked up into shape. The Bates steel mule simply

goes in where the horses go—up in front, where you can watch

it and guide it while you and the implement do the work.

The "crawler" consists of an endless-chain apron of metal

boards, each link of which is a single piece of metal connected

to the next adjoining piece by means of a connecting pin of

large bearing surface. In operation the broad surface on the

ground acts to the Bates steel mule as snow shoes act to a man
in deep snow. It distributes the weight of the machine over

so large a surface and, therefore, there are so many square

inches helping to support the weight that each one does not

have very much to do and, therefore, the earth does not be-

come packed.

The control of the tractor is by means of three wheels and
a lever on the end of a long column, which consists of three

lengths of tubing, one inside of the other. The column being

connected with the tractor thru a universal joint, can be

swung at the will of the operator to any position desired. The
middle wheel is the steering wheel. The wheel in front of

the steering wheel operates the clutch and the smaller wheel

in the rear operates the gear-shifting apparatus. The car-

bureter control is in the form of a lever projecting in front

of the clutch wheel.

This type of tractor, as made by the Joliet Tractor Co.,

The compouxd lever dbaw-bak.

Joliet, III., does not depend on its weight to get its traction.

The draw-bar is fastened to the oscillating steel side frames,

making a compound lever which pulls the crawler into the

ground.

With a light load, where minimum traction is required,

the down pull is not so great, but when a heavy pull is needed
the crawler is forced into the ground as the necessity for it

increases.

Under ordinary conditions of light loads, the springs give

the necessary downward push to give traction to the steel

mule anywhere.

Making Night Work Profitable

Good light makes all the difference between real efficiency

and blundering progress on night construction work. Distinct

illumination eliminates lost time and wasted motion.

'^I^^^^^^^l1HiH|^H1
1m

i

Dhivixg the Bates steel mule.

We are illustrating a type of Milburn portable light on

night excavation. This type, as illustrated, burns 10 hours

on a charge without attention. Still another type is designed

for attachment on large mechanical equipment. The reflector

is fastened to the boom, front housing or other point from
which work Is illuminated, while the generator is placed in

the operators cab, connection being made with a hose.
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East St. Louis Pumping Station

The pumping station of the East St.

Louis outlet sewer, completed in 1911, has

shown no leakage thru the floor or walls of

the foundation, altho the Misissippi river

has at times been 15 feet higher than the

lowest elevation of same.

Mr. J. A. Smith, engineer. East Side levee

and sanitary district. East St. Louis, 111.,

was the designing and supervising engineer

for the structure, in which Medusa water

proofing powder was used in the foUowini:

manner: Walls were poured in two sec

tions, between the sections a plaster coat

1 to 2 mix of cement and sand, the cemeni

being waterproofed with 2 pounds of Me
dusa water-proofing powder to each sack ol

cement. The floors were treated in the

same manner. The foundations for lhi.'<

pumping station are 125x25 feet. Height

from lowest elevation to top of foundation

26 feet; walls are 36 inches thick at bot

tom, 20 inches at top; floors, about 7 feet

thick. It was necessary to have floors this

heavy on account of 3Ginch suction pipe for

pumps imbedded in same. The sides of this

foundation axe reinforced by a sheet steel shell

does not contain any reinforcing material.

The foundation supports the weight of five 200-h.p. engines

directly connected to 48-inch centrifugal pumps, two 190-h.p.

engines directly connected to 36-inch centrifugal pumps, and
all appurtenances, the total weight exceeding 200 tons.

The bottom

The "A & T" Road Tractor

We are illustrating an A & T tractor pulling a large com-

bination road machine on road maintenance work done under
the supervision of Kit Carson county (Colo.) road commis-

sioners.

This type of tractor (gasoUne-kerosene) is very extensively

used for road building purposes.

The board of road commissioners. Palmer, 111., who op-

erate one of these types, submit their average cost for 60 days

as being $8.46. The expense on a 20-mlle Job being:

1 tractor operator $3.00

1 leveler operator 2.00

13 gallons gasoline 1.56

18 gallons kerosene 1.35

Oil used 55

$8.46

The trend in road-making machinery is toward greater

capacity and the elimination of common labor, and to a con-

AULTMAX Taylor tbactor as operated bv Kit Cab-

son COTJNTT, BUBLIXGTOX, CoLO., OX BOAD WOBK.
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siderable extent the elimination of liorse-drawn types of equip-

ment. A study of cost records shows the reason. Formerly

the item of labor constituted about 50 per cent of the cost of

road construction and obviously it will for a long time be a

very large factor, as it is in other kinds of engineering con-

struction. Nevertheless, the elimination of an appreciable

amount of muscular labor is often a step toward cheapening

the cost of construction and therefore reducing to some extent

the financial burden involved in the construction of permanent

roads.

Powerful Towing Winch
We are showing a view of a towing winch designed for

military chassis underneath the frame where it does not in-

terfere with the loading space of the truck. The drum is

mounted on a heavy shaft running in large bearings, and is

bolted to the frame by heavy cast steel supporting arms of

the I-beam type. The winch is equipped with 500 feet of

cable.

The winch is driven from a power attachment on the

transmission thru a propeller shaft and two universal joints

to a countershaft which is geared to the winch drum. A lever

mounted on the transmission cover controls the winch.

Military winch de.sk.m.i. in iiii, i;i,^,-,n\ ..miii.N-

MENT. USEU ALSO FOR CO.MMEI«I.\L PURPO.SES. V'AI.l'.MiLE

IN ROUGH COUNTRY OR ON BAD BOAD.S. MAY BE USED FOR

HOISTING OR PULLING TRAILERS OX ABNORMALLY STEEP

GRADES, SUCH A.S RIVER BANKS.

With the motor running at 1,100 revolutions per minute

the cable is hauled 80 feet per minute.

Two long braces are used to provide anchorage for heavy

pulling when the weight of the car does not furnish enough
resistance to hold the truck in place.

When the truck is called upon to haul a heavily loaded

trailer up an abnormal grade, the truck can be run ahead

of the load a distance of 500 feet. The truck can be an-

chored by means of the braces, and the winch can then be

used to bring the load up the grade. In marshy country, In

sand or other bad going, the winch may also be used to pull

the truck up on to solid ground when either has become mired.

The Bell Locomotive

We are illustrating a type of locomotive as used for gen-

eral haulage on tunnel and subway excavation, mucking, con-

creting, as w-ell as in the construction of water, aqueduct and
highway construction.

This type, which is made by the Bell Locomotive Works,

Inc., New York City, ranges in sizes from 2 to 10 tons, any
gage, and is equipped to burn any liquid fuel. The boiler has
been approved by the United States Federal authorities after

severe tests. It may be fired up in twenty minutes and con-

tains 50 per cent greater heating surface than standard prac-

BELL LOCOMOTIVE OF 24-INCH GAGE, 6-IO.V WEIGHT,

HAULING GRAVEL ON HIGHWAY CONSTRUCTION WORK.

tice requires. This type is equipped with roller bearings,

ground finished cylinders and pistons, drop-forged cranks,

connecting rods and valve rods and oil-tight mud and dust-

proof engine cases.

Power is applied radially to the front axle: that is. the

crank shaft end of the engine is geared to and at the same
time rides upon this axle, seated upon heavy adjustable bronze

bearings. The cylinder end of the engine is hung from the

main frame by a flexible steel trap. Therefore, when the

locomotive runs over uneven track and the main frame rises

and falls on its springs the head end of the engine swings

around the front axle a distance equal to the up-and-down

motion of the springs, but the driving pinion on the crank

shaft remains always positively in mesh with the driven gear

on the axle. The adjustable bronze bearings which seat the

crank shaft end of the engine on the axle are in effect a ra-

dius link, keeping the crank shaft always properly distanced

from the axle and at the same time allowing the crank shaft

(and engine) to rotate about the axle like a planetarian.

A New Kelly Tractor

We are illustrating a new type of short wheel base 3','2-ton

Kelly tractor, built especially for use with a semi-trailer.

By the use of this semi-trailer the 3V^-ton chassis is capa-

»X-3 X-M-M-WOW

A SPECIAL 4-TON Kelly chassis built to serve as

A TRACTOR WITH FIFTH WHEEL. THIS CHASSIS HAS A 116-

INCH whesl base.
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ble of carrying six or seven Ions, with the majority of that

weight carried on the wheels of the semi-trailer. The tractor

itself carries no more weight than it would if used as a

regular truck, but it is capable of hauling a much larger

weight than it can carry.

Caterpillar Type of Tractor

We are illustrating the model machine of the caterpillar

type of tractor now being developed by the Martin Rocking

Fifth Wheel Co., Springfield, Mass.

It Is not a farm tractor, but a road tractor, and is built

for hauling a wagon train. There is a device on it for en-

gaging the axle of any wagon and raising it from the ground.

throwing the weight of the front end of the wagon on the

caterpillar for traction, and at the same time giving a single

vertical pivot so that the wagon may be started backward.

It is rubber shod so as to make for speed. This model has

already been run at a speed as high as fifteen miles an hour.

Revolving Shovel Rips up Macadam
An unusually interesting job of road grading has recently

been completed on Humboldt avenue in Milwaukee by Arthur

Proeming of that city. The interesting features of the work
from the point of view of the contractor are very well shown
up in the photograph, which we publish herewith. These

features may be briefly summarized as the extreme smooth-

ness of the floor, the ease with which the hard macadam was

dug and the fact that In this shallow digging the shovel was
able to load a 2-yard wagon w'ith three dipperfuls.

The contract called for the grading of Humboldt avenue

for six blocks, between Locust street and North avenue, with

about 7,000 cubic yards of excavation. The old macadam road-

way has been dug up and the street Is being transformed into

a boulevard. The total width of this boulevard is 60 feet.

The center portion is to he occupied by a 20-foot grass strip

left at the original grade and curbed from 20-foot roadways

on either side. For three blocks the center strip is occupied

by street railroad tracks. The roadways are to be paved with

creosote block, laid on a concrete foundation.

Shovel Operation.

The shovel used was a 14-B Bucyrus, equipped with a 2/3-

yard dipper. This machine is of the traction type and was op-

erated on platforms. The digging as stated above was un-

usually heavy. The material was a hard packed macadam
containing a large number of big boulders, running up In

many cases to 3 feet in diameter. The cut ranged from 12 to

18 inches in depth. Each 20-foot roadway, of course, was

t.aken by the shovel in one cut.

The first thing that would strike a shovelman on visiting

the job, aside from Us very clean-cut appearance, was the ex-

tremely level roadway left by the shovel. This was made
without the help of any hand trimming whatsoever. In fact,

only two pitmen were employed. One of them spent most of

his time completing the trimming at the curb on the sidewalk

side and the other in keeping the near rail of the trolley car

track uncovered and in clearing up on the far side.

As stated, the cut ran between 12 and 18 inches deep. The
ability of the shovel to take a long horizontal direct thrust

enabled it to fill the dipper very easily at this depth. As a

result even in this shallow digging a 2-yard dump wagon
could consistently be filled with three swings. This, of course,

is a great advantage, and contributes considerably toward

increasing the speed of operation.

The frequent boulders which were encountered were large

enough to necessitate a good deal of cutting beneath the level

of the wheels. This was done with extraordinary ease by the

shovel. It was impossible to give any estimate as to the out-

put of the shovel other than it is making very satisfactory

lineal progress, in spite of the fact that over a greater part

of the work street car tracks occupy the center portion of the

boulevard and dump wagons have to be loaded on the tracks

as shown. The street cars interrupt the operation once in

every 2% or 3 minutes.

Eight 2-yard dump wagons were used. These were hauled

for an average distance of about four blocks to the dump.

Another point which was noticeable was the speed with

which the shovel was able to move up. It was only a matter

of a very few minutes to pick up by means of chains the rear

platform, which has just been passed over, to swing it arouno

Note the Smooth Level Floor.
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the front, to set It in place and then to propel forward. About

2% tons of coal were burned per week.

Arthur Froeming had the contract only for the grading.

The paving is being done by Hase & Weie, of Milwaukee. Ar-

thur Froeming, Jr., superintended the work in person. The
shovel was operated by Chas. Dean and fired by H. A. As-

mussen. Herman Kick was foreman.

A 64,000 Ton Blast

A very successful blast was made in the Frazier Ballast

Quarries, Frazier, W. Va., on June 27th last. Blast consisted

of 24 5%-inch well drill holes varying from 56 feet to 121

feet in depth. Also about the center of the face at the bottom
there were drilled 34 16-foot snake holes, which were loaded

and fired with the main shot. Snake holes were drilled to

relieve a heavy toe at that point.

Well holes were spaced 16 to 17 feet apart and had an

average burden of 22 feet. Red Cross Gelatin 60 per cent, and
Red Cross Extra 33 per cent, dynamite were the explosives

used. Nearly all holes were double loaded with usually a

12-foot break. Cordeau Bickford was used in each hole to

detonate the explosives.

In all there were used in well holes 7,900 pounds of Red
Cross 60 per cent. Gelatin, which was used for bottom loads,

and 7,300 pounds of Red Cross Extra 33 per cent, dynamite.

About 300 pounds of 33 per cent extra were used in loading

the snake holes.

There were 64,000 tons of stone shot down in this blast.

Stone quite well broken and distributed nicely for hand load-

ing, the method here pursued.

The Caterpillar Tractor

The caterpillar tractor, as illustrated, is quite extensively

used for grading, leveling and haulage of materials required

in the construction and maintenance of roads. Its track con-

struction enables it to negotiate soft soils and sandy places.

The caterpillar track, as used on this model as manufac-

tured by the Holt Manufacturing Company, Peoria, 111., is a

flexible, endless belt composed of steel links, connected by
case-hardened steel space blocks and case-hardened steel track

pins. Each link combines a corrugated shoe or ground con-

tact surface and a double rail over which the truck rollers

travel. The shoes have curved ends and overlap each other,

so there is no opening between them at any time. These

shoes are made heavy enough to withstand the severe usage.

There is no friction between the shoes and the ground, the

track being simply laid down and picked up again, one sec-

The space blocks are machine finished, case-hardened and are

fitted by pressure into broached holes in the links. With the
special 30-inch width tracks, the total bearing surface is 4,800

square inches, and the ground pressure is 3 pounds per square
inch. This pressure is much less than that of the foot of

either man or horse.

All the weight of the tractor is carried on truck rollers,

five on each side, these rollers having chilled faces so as to

provide an excellent wearing surface.

New Stone Roughing Outfit

The Gardner Governor Company, of Quincy. 111., offers to

engineers and contractors the first outfit ever constructed for

roughing stone. It has been tested by the Brinkoetter Monu-
mental Company, of Quincy, and the first machine is said to

have operated successfully in that city and vicinity.

New Gakd.xf.r .sTo.\E-RorGHi.\G outfit.
illOW.S KOIGHIXG T0OL.S.

Lower view

tlon at a time. The rails each have a face 2% inches wide,

which gives a wearing surface equal to that of the ordinary
railroad rail. They are 6 inches high and have openings at

the side so that any dirt falling onto the track is forced out

thru the openings by the teeth of the track-driving sprocket.
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The outfit consists of an air-cooled air compressor driven
by a gasoline engine mounted on a light steel truck. An air

receiver is held under the truck. The compressor is a Gardner-
Rix vertical, air-cooled, oil-splash-lubricated machine connected
to the en.gine by a coupling. The compressor valves are of

thin flexible sheet steel and cannot be drawn into the cylinder.

The tool is an ordinary plug drill fitted with a case-hard-

ened steel block with 16 sharpened raised points. The block

has a wire handle which helps to guide the tool. In chipping

around cracks and posts set into the sidewalk a trimming tool

is used. An unloading device regulates the air pressure for

the most efficient work.

New Hand Book on Concrete Roads
The Kahn Uoad Book is principally devoted to useful infor-

mation and illustrations on permanent concrete road construe-

struction. The large number of photographs of completed

roads and those during construction add interest to the read-
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lag pages. The book contains a general historical review of

concrete pavements, with detailed information regarding par-

ticular sections. The reports of road commissioners are quoted

on the satisfaction of the roads and on questions of mainte-

nance. Tables are shown giving cost data as well as summary
of yardage and mileage thruout the country. The reinforc-

ing of concrete pavements is discussed and Information on

Kahn road mesh is included. The necessity and advantage of

expansion joints occupy a srrtion of the book, including in it

practical information in regard to Kahn armor plates and In-

stalling device. Complete specifications for the one-course con-

crete highway, the one-course concrete street pavement and
the two-course concrete street pavement are given in another

section of the book, which is illustrated with views of concrete

highways. Concrete curbs, with methods of protecting the

edges, and the installation of these curb bars, also concrete

culverts, bridge floors, etc., are treated. This information, to-

gether with tables giving quantities of materials for concrete

and mortar, are included in the general Kahn Road Book.

The Kahn Road Book is issued primarily for engineers and

contractors interested in pavement and road construction, in-

cluding city engineers, contractors, county engineers, road com-

missioners, etc. To such persons the Kahn Road Book is sent

on request by addressing the Trussed Concrete Steel Company,
Youngstown, Ohio.

Value of Hydrated Lime in Cement Mortar

For years it has been known that the addition of a small

amount of hydrated lime to cement mortar in brick work re-

sults in a more plastic, freer spreading material under the

trowel. It has been the custom in many cities to specify a

proportion of hydrated lime in cement mortar because it was
recognized that it would make work easier.

The mortar being worked more easily under the trowel,

permits mechanics to more firmly embed the bricks, and with

less physical effort. The bricks will slide freely and the mor-

tar will be forced into crevices where it is impossible to put

the trowel. This all results in a bearing surface for each brick

which cannot be gained by a hard working mortar.

The practical effect, however, of such mixtures' of cement

and hydrated lime has always been a debated question and it

has remained for Prof. James S. Macgregor, of Columbia Uni-

versity, to arrive at actual facts, and in establishing these facts

the question of debate has been removed.

Prof. Macgregor s investigation was conceived for the fol-

lowing reasons:

1. To indicate what value, from the standpoint of

strength, the better bearing surface given to the bricks would
nossess when laid up with cement-lime mortars of varyi'^"

proportions.

2. To determine the practical effect on strength when
bricks absorb a portion of the moisture from the mortar and
thus rob the mortar of the moisture needed to hydrate and
harden the cement. This was to indicate whether the water

carrying capacity of hydrated lime had a value in retaining

moisture in the mortar which would be passed off to the

cement and taken up in subsequent hydration, thus resulting

in increased strength. The results shown in the summary of

ultimate resistance prove this reasoning established beyond
doubt.

The investigation as outlined consisted in laying up seven

different sets of brick piers 8x8x84 inches high, each set

consisting of 9 piers and being laid up in mortar of different

proportions, with varying amounts of hydrated lime. Three
piers of each set were tested under compression to the point

of rupture at three different periods, namely, 7, 28, and 90

days, the results shown being the average of three piers at

each period.

The bricks used in the 63 piers were hard burned face

bricks purchased in the open market in New York City. There
were also laid up seven piers 8x8x84 inches of common bricks,

each with a different mortar mix, to be tested under com-

pression at the 29-day period, the results of which were to

serve as a check on the results shown by the face brick piers.

Comparison of ultimate resistance of common brick with face

brick shows how the general conclusions to be drawn agree

and that the same underlying economic and structural value

of hydrated lime applies to face and common brick alike.

The purpose of the Investigation being to determine the

effectiveness of hydrated lime, and also to determine to what
extent Portland cement might be replaced by hydrated lime

without reducing the factor of safety under practical condi-

tions, mortars were mixed containing varying proportions

of hydrate. The seven (7) mortars which were used in the

investigation were mixed in the following proportions:

Mixtures Used—By Volume.

No. 1. 1.00 cu. ft. Portland cement.

3.00 cu. ft. sand

No. 2. 0.90 cu. ft. Portland cement
0.10 cu. ft. hydrated lime

3.00 cu. ft. sand

No. 3. 0.85 cu. ft Portland cement
0.15 cu. ft. hydrated lime

3.00 cu. ft. sand

No. 4. 0.75 cu. ft. Portland cement

0.25 cu. ft. hydrated lime

3.00 cu. ft. sand

No. 5. 0.50 cu. ft. Portland cement

0.50 cu. ft. hydrated lime

3.00 cu. ft. sand

No. 6. 0.25 cu. ft. Portland cement
0.75 cu. ft. hydrated lime

3.00 cu. ft. sand

No. 7. 1.00 cu. ft. hydrated lime

3.00 cu. ft. sand

The proportions given are all by volume, and this method
of measuring was follow^ed because it is the general custom

in writing building codes to so specify quantities.

Hydrated lime is nearly two and one-half (2Vi) times as

bulky as Portland cement (hydrate weighing approximately

40 lbs. per cubic foot, and Portland cement weighing approxi-

mately 94 lbs.) and the true economic advantage of such vol-

umetric replacements of Portland cement by hydrated lime

cannot be fully realized until the quantities shown have been

reduced to corresponding weights, the basis upon which port-

land cement and hydrated lime are purchased.

On the basis of weight, the mortars previously shown are

approximately equivalent to the following:

Mixtures

No. 1.

No. 2.

No. 3.

No. 4.

No.

No. 6.

100 lbs.

300 lbs.

90 lbs.

4 lbs.

300 lbs.

85 lbs.

6 lbs.

300 lbs.

75 lbs.

10 lbs.

300 lbs.

50 lbs.

20 lbs.

300 lbs.

25 lbs.

30 lbs.

300 lbs.

Used By Weight.

Portland cement

sand

Portland cement
hydrated lime

sand

Portland cement

hydrated lime

sand

Portland cement

hydrated lime

sand

Portland cement

hydrated lime

sand

Portland cement
hydrated lime

sand
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MaiiisUf, Mich., before the «.v. uf •Tuniu-X'

What Manistee did with Tarvia

MANISTEE, Mich., is a "Tarvia

town"; that is to say, it has set-

tled down to a regular policy of using

Tarvia for the maintenance of its mac-

adam roads.

It has learned, as other towns have

learned, that the cheapest way to main-

tain macadam under modern conditions

is to bond the stone with Tarvia.

As a result of this policy extending over

nine years, Manistee has many miles of

beautiful smooth pavements.

Notice from this record of sales how

the tarviated areas have been extended

year by year.

In 1907

1908

1909

1910

1911

1912

1913

1914

1915

Manistee makes

Tarvia. It has

surface work a

"Tarvia-A" for

and "Tarvia-X"

2,500 gallons

4,800 gallons

.•?,0G0 gallons

14,000 gallons

21,000 gallons

18,000 gallons

9,000 gallons

34,000 gallons

32,000 gallons

use of all three kinds of

used "Tarvia-B" for

nd dust suppression,

resurfacing operations

for road building.

Hundreds of other towns throughout

the country have found Tarvia the most

satisfactory and economical answer to

their road problems.

Illustrated booklet describing the treatments on request.

Special Service Department

This company has a corps of trained engineers and

chemists who have given years of study to modern road

problems. The advice of these men may be had for

the asking by anyone interested.

If you will write to the nearest office regarding road

problems and conditions in your vicinity, the matter

will have prompt attention.

The ^a/i/UZM^ Company

New York Chicago Philadelphia Boston St. Louis Cleveland Cincinnati Pittsburgh

Detroit Birmingham Kansas City Minneapolis Nashville Salt Lake City Seattle Peoria
^^^

The Pati!RSON Manufacturing Company, Limited: Montreal Toronto Winnipeg

Vancouver St. John, N. B. Halifax, N. S. Sydney, N. S.

'liiiiiiiiaiiiiiiaiiBiniMi
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No. 7. 40 lbs. hydrated lime

300 lbs. sand

It will be noticed that the mortar designated as No. 5 con-

tained a total of 70 lbs. of cementing agent with 300 pounds

of sand, or 1 to 4.3 by weight, which may be compared with

mortar No. 1 which was composed of 100 lbs. of cementing

agent to 300 lbs. of sand, or 1 to 3 by weight.

The economic advantage, the saving In dollars and cents,

between mortar No. 1 and mortar No. 5 Is therefore meas-

ured by the decreased quantity of cementing agent contained

in a given volume of mortar, or approximately 30 per cent

saving, provided lime and Portland cement are sold at the

same price per unit of measure.

Summary of Ultimate Resistances.

(Face Brick)

Figures shown are in pounds per square inch.

Each result is an average of crushing three piers.

Mortar Mix. No.. . . 1 2 3 4 Ti fi 7

Crushed at:

7 Days 2630 3080 2890 3120 2760 1945 1535

28 Days 2840 3170 3230 3470 3100 2370 1870

3 Months 2840 4435 4300 4170 3820 2720 1950

It will be noticed that the results, when mortar No. 5

was used, show a compressive value of 980 lbs. per square Inch

greater than Mortar No. 1 in 3 months. It has already been

noted that mortar No. 5 contains 30 per cent less of cementing

ingredients (or 43 per cent more sand carrying capacity.)

Herein lies the extraordinary economic advantage, the greater

strength at less expense.

Assuming the market price of Portland cement and hy-

drated lime to be the same, pound for pound, It will readily

be seen that specifications calling for a mortar to be composed

of 50 lbs. of hydrated lime and 300 lbs. of sand (approximately

Vfe cu. ft. Portland cement, % cu. ft. hydrated lime and 3 cubic

feet of sand) will not only give a much higher structural

value, but will also make a saving of 30 cents on every dollar

spent for the cementing mixture In brick mortars.

To insure accurate measurements in practical work. It

may be stated that an eight quart pail holds approximately

10 lbs. of hydrated lime, and for each bag of Portland cement

used in making mortar four (4) pailfuls of hydrated lime

should be placed in the mixture to secure results equivalent

to those produced In the No. 5 test.

Trade Notes

The National Transportation and Electric Service Corpora-

tion, Davenport, Iowa, are demonstrating at their office their

system of automatic electric transportation on elevated tracks,

requiring no operators of cars, which they propose for the use

of rural districts in shipping goods and products to and from

the farm at a cost less than that of the interurban railway

and more flexible and adaptable to the local conditions. The

inventor is also the inventor of the electric factory truck now
in such common use, and most commonly seen perhaps as

used by the express companies about the larger railroad

stations.

Justus Roe & Sons, Patchogue, N. Y., who have for many
years manufactured steel tapes for the use of engineers, are

distributing a postal card, announcing reduced rates on several

sizes of a new tape which they have recently patented, for the

purpose of advertising and introducing it. Ask for the postal

card cut-rate price list.

E. R. Marker, Wisconsin district manager for the T. L.

Smith Company, manufacturers of mixers and traction pavers,

has moved to new quarters at 609 Wells street, Milwau-

kee, Wis.

That bitulithic is popular in Rome, N. Y., is shown by the

fact that 91,312 square yards have been laid on the streets

of the city. The first contract, for 17,878 square yards, laid

in 1902, was given six years to demonstrate itself, but since

that time, beginning with 1908, increasing amounts have

been laid, property owners apparently being ready to pay for

pavements about every other year.

The Shawmut Paving Brick Works, of Shawmut, Pa., and
the Pennsylvania Clay Company, of Pittsburgh, Pa., have be-

come licensees of the Dunn Wire-Cut Lug Brick Company.
The Shawmut company has an approximate daily capacity of

30,000 paving brick, but the company Is contemplating the

enlargement of the plant to a 50,000 daily capacity. The
Pennsylvania Clay Company has one plant at Conway, Pa.,

with a capacity of 60,000: one plant at Crows Run, Pa., with

a capacity of 60,000, and one plant at Brady's Run, Pa., with

a capacity of 40,000. The acquisition of these two companies

gives the Dunn Wire-Cut Lug Brick Company thirty-two licen-

sees, operating fifty-two plants.

Trade Publications

The Meridlograph for determining the true meridian in a

minute or two is one of the serviceable inventions of low cost

made by Louis Ross, civil engineer, 268 Market street, San
Francisco, Cal.

E. I. duPont de Nemours & Co. have sent a booklet describ-

ing their various products, of which there are more than 200,

classified as high explosives, low explosives, black blasting

powder, sporting powders, explosives for military uses, chem-

icals, blasting supplies, fabrikoid, pyralin, nitre cake and a

dozen or two miscellaneous and by-products. The products

suitable for each of some 200 classes of customers are sep-

arately listed for their benefit. The booklet is bound in fab-

rikoid, which is an excellent substitute for leather for this

and many other purposes.

The A. & F. Brown Co., 79 Barclay street. New York City,

issue an excellent catalog of the transmission machinery
they manufacture.

Fletcher cores for casting pipe are strikingly called to no-

tice by a circular sent out from 820 Gwynne building, Cin-

cinnati, O.

The sample book of drawing, tracing and blue-print papers

of the American Blue Print Paper Co., 400 Dearborn street,

Chicago, 111., shows a full line and is a convenience tor the

engineer's office.

"Permanent Concrete Roads" is the subject of a booklet

issued by the Trussed Concrete Steel Co., Youngstown, 0.,

which is full of information about materials and methods of

>-onstruction, specifications, cost data, areas and mileage in

use, cross sections, drainage structures and other material of

value in connection with the good roads propaganda.

Chain Belt traveling water screens for removing foreign

matter from water used about the power plant are shown in

Bulletin 04 of the Chain Belt Co., Milwaukee, Wis.

The Trus-Con Laboratories, Detroit, Mich., issue an adver-

tising card concerning Bar-Ox, inhibitive preservative coating,

which makes good use of the current thought on preparedness,

plus preservation.

A booklet of Wallace & Tiernan Co., New York, entitled

"Protecting the Water Supply of Greater New York," illus-

trates the application of liquid chlorine to various supplies

of that city for sterilizing the water.

The economy of Blawforms for sidewalk, curb, curb and

gutter, and road construction is shown, with full details of the

forms and their use. In Bulletin 69 of the Blaw Steel Con-

struction Co., Pittsburgh, Pa.

The Koehring Machine Co., Milwaukee, Wis., devote one

of their circulars on concrete mixers to a discussion of mixer
depreciation and how to reduce it to a minimum.
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The program ol the Newark con-
A NOTABLE vention of the American Society of

CONVENTION Municipal Improvements, October
9-13, is an evidence of the progres-

sive character of this organization and of the high esti-

mation in which it is held by the engineers who are
doing things in the way of municipal improvements.
The society has always had the reputation of being
hospitable to new ideas and was the first technical or
semi-technical organization to which were presented
such new ideas as the bitulithic pavement, the wire-cut
lug brick, the Imhoff tank, activated sludge and the
like. This year most of the modern methods of sew-
age disposal will be discussed by nearly all those en-
gaged in developing them and the proceedings of the
meeting will contain the most complete information
obtainable on the subject. The latest on such rapidly

developing subjects as street lighting, brick, concrete,

wood and granite block paving, garbage and refuse

collection and disposal, will also be presented by the
experts directly engaged in the work, thus keeping up
the society's reputation for being in the forefront of

progress.

One of the most important activities of the society

is the formulation of standard specifications for the

various kinds of pavements and for sewers, sub-com-
mittees on specifications for any class of municipal
improvements being appointed upon request of the

members. The progressive spirit of the organization

and its independence of questions of merely business

policy are shown by the adoption of standard specifi-

cations for the pavements which have demonstrated
their value without reference to whether they may be
proprietary or not. And at the same time the conserv-

atism of the organization is demonstrated by the fact

that it does not adopt standard specifications for any
pavement until the pavement has been sufficiently de-

veloped to insure good results with such a standard
specification.

These standard specifications crj^stallize the most
modern methods of construction, but again the pro-

gressive spirit of the organization is shown by the re-

tention of the sub-committees on all the standard
forms of construction for the express purpose of re-

porting each year the valuable new improvements and
recommending changes in the specifications, if neces-

sary to admit them.
Our contemporary. Engineering Record, does not

like the spirit of independence of commercialism which
the society exhibits when it passes upon a pavement
upon its merits alone, and tries to make the society an
object of suspicion, referring to its "going counter to

its own rules," leaving the reader to infer that there

are rules on this subject which, as a matter of fact, do
not exist.

Again, as a matter of fact, the society adds to its

"power in the profession" and "its specifications

—

have a higher standing" because of this very independ-
ence of commercialism and this exhibition of "back-
bone."

There is but this one yelp in public opposition to
the policy of the society, which has been developed
during its long, useful and really distinguished exist-
ence, so that no further attention need be paid to it.

There are two sources of excess
TRAFFIC in the operation of vehicles on
REGULATION roads which may need control.

One is the speed with which vehi-
cles move and one their weight, the latter being im-
portant on the road itself rather for its concentration
on the widths of wheels than for the total weight on
the vehicle.

In commercial uses these excesses largely regulate
themselves. Speed is a question of econoniy oif time
as balanced against economy of operation, and, except
in serious emergencies, economy of operation is of
greater importance than economy of time, so that for
commercial uses the vehicle needs little or no reeula-
tion as to its speed. Indeed, it is seldom that vehicles
in commercial use can develop more speed than that
possible on gravel and macadam roads without injur-
ing them. It is only the speed-demon in the pleasure
car who needs attention. And he has the sympathv of
no one when he violates the stringent regulations
which are necessary to curb his propensity to assume
control of the whole length as well as breadth of the
road.

The motor truck is the weight carrier, and it must
carry its weight on broad wheels or they will not stand
the punishment, so that this matter, so" far as the road
is concerned, will regulate itself. The only regulation
required seems to be that the tires shall in everv case
be proportional in width to the load carried, and that
the total loads shall not be greater than the bridges
of the district can carry.

Further adjustment properly belongs to the road-
making authority. If the traffic is of such weight and
speed as to demand pavements stronger than macadam
or gravel, and the prospective amount is sufficient to
warrant providing for it, then the paved road must be
built and the bridges must be strengthened.
The only way to determine the necessity for im-

provement is to permit the traffic to develop, and the
onlv way to develop traffic is to leave it with as little

artificial restriction as possible. Traffic regulation
should therefore be limited practically to the speed-
hog and the desisrns of wheels on heavy trucker trac-

tion engines which are suitable only for loose earth
and not for pavements, and on the less thoroly im-
proved roads to weights that they may not be danger-
ous to the old bridges.

The motor truck is being developed in a thoroly sci-

entific manner and is growing on economic lines, and
its features are so far, well within the limits of rea-

sonalile regulations for road pavements. And there
are dexelopments of tire attachments which make the
truck available over badly rutted soft roads, if not ac-

tual improvers of them.
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STREET AND ROAD PAVEMENTS
THEIR DESIGN, CONSTRUCTION AND MAINTENANCE

EDITED BY CHARLES CARROLL BROWN, M. AM. SOC. C. E.

The Construction of Brick Pavements
Written and Compiled by the Editor

This second article of the series and the

second on the subject of brick pavements is

devoted to the construction of brick pave-

ments. It is assumed that the foundation

is completed ready for the placing of the

wearing surface and therefore but little at-

tention is paid to it. It is also assumed that

the materials to be used have all been ap-

proved and that they are ready to haul to

the street and place in position.

The handling of the materials is almost

ivholly a contractor's problem and the

article has therefore been written from the

contractor's point of vieiv as nearly as pos-

sible, presenting methods of securing the

best results possible under the standard

specifications and reducing to a minimum
the necessity of further attention to the

pavement after completion of construction

and clearing up under the specifications, at

least during the guarantee period.

The methods described have been used

by contractors noted for good ivork and are

from data gathered from the editor's ex-

perience and from contractors, engineers

and inspectors familiar tvith the best con-

struction and expert in securing it.

Invitation is again extended to our

readers to add their experience to that here

recorded or to discuss any points of differ-

ence in theory or practice.

THE standard specifications of the American Society of

Municipal Improvements provide that the sand cushion

shall be spread to a uniform depth of 1% inches after

rolling.

Thickness of Sand Cushion.

The depth of the sand cushion depends upon the smoothness

of the concrete or other base, the uniformity in depth of the

bricks and the expertness with -nhich the bricks are rolled.

The cushion is intended to remove any such inequalities and

should be no thicker than will accomplish this purpose. Speci-

fications have varied from 1 to 3 inches for this thickness, but

have settled to the standard given above.

If too great thickness of cushion is used, any displace-

ment of the cushion at any one point will spread and the de-
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fective spot will increase in size and rapidly affect a large

area of the pavement. The sand must be uniformly dry or it

will not compact uniformly under the roller, especially if no

rolling is done until the bricks have been laid. The result

is an unevenness of the brick surface which cannot be taken

out without taking up the brick and re-shaping the sand

cushion. If the sand cushion is not rolled before laying the

brick, the tendency of the sand to rise between the bricks is

greater when the sand is thicker and then the joints cannot

be filled full of the joint filler, and disastrous consequences

result as detailed below. If the rolling of the bricks is im-

properly done and they have not been laid closely enough to-

gether to make lugs touch blocks and the bricks tend to

support each other against overturning under the tractive

force of the roller, a certain amount of tipping of the bricks

results, which injures the wearing surface, making it ridgv-

and uneven, besides making it easier for some of the bricks to

sink into soft places in the cushion, exaggerating these irreg-

ularities of surface.

If the cushion is too thin, there is possibility of solid

brick coming into contact with solid concrete over small

areas, and then the bricks, if not properly supported by the

sand cushion on each side, may break across when a heavy

load strikes them right, or may rock, thus breaking the bond

of the joints and producing a weak and leaky spot in the

surface which will soon develop into a material defect.

Uniformity in the size of brick is now readily attainable

within the limits of variation allowable in the standard speci-

fications, % inch, and it should be economy for the contractor

to insist upon the bricks reaching this standard. Under
modern methods of laying concrete foundations it is possible

at very little increase in cost to product a smooth concrete

surface parallel to the finished surface of the street. He
can, with care, insure that the bricks shall be rolled properly.

When he does all these things, then he should be permitted by

the engineer to reduce the thickness of his sand cushion, for

the future benefit of the pavement. For a street pavement,

the surface of which must reach an exact elevation, this reduc-

tion in thickness must be made in the original specifications,

thus reducing the cost still further by reducing the depth of

excavation by perhaps a half inch. But on a country road

where the curbs are set flush with the ground surface, but

perhaps slightly below the completed brick surface, the re-

duction can be made when the contractor has demonstrated

his ability to reduce the undesirable inequalities to a

minimum.
When the sand-cement cushion is used, the saving in cost

of cushion is still greater and well worth the trouble of mak-
ing the concrete smooth and holding close to the specification

for size of brick. If it is properly placed the thickness of the

cushion or bed may be reduced to 1 inch and this inch may be

counted as 1 inch of the concrete foundation, so that Instead

of a 6-inch concrete foundation and IVi-inch sand cushion,

the base would consist of a .5-inch concrete foundation and
1-inch mortar bed.

Placing the Sand Cushion.

The sand for the cushion may be hauled over the concrete

if it has stood long enough to be thoroly set and the wagons
or motor trucks are run straight thru, but never without

boards laid for the wagons to travel on. Wheelbarrows are

better to use for distributing the sand, thus avoiding the

heavy wagons on the concrete. The essentials are reasonably

clean and dry sand, and if the sand must be dumped any-

where but on the surface of the concrete, platforms must be

used so that none of the earth surface will be mixed with it

in handling. Carelessness in drying the sand for the cushion
and in keeping It dry until it is spread and ready for rolling

has been responsible for many rough and Irregular brick

pavement surfaces. The concrete must of course be swept

October, 1916

The forward end of a brick paving job on Middle
Springfield Road, near Paris, Illinois. Xote steel side

forms thoroly staked in place, gravel used for concrete,

concrete in satks, men filling the loading skip of the

concrete mixer, bricks piled along the roadside, and
wagon delivery of materials.

^
clean of any loose stones or other objects of size to interfere

with the compacting of the sand.

The sand cushion, according to the standard specifications,

must be shaped to a true cross-section of the roadway by
means of a template having a steel-faced edge, covering at

least half the width of the brick work and so fitted with
rollers as to be easily drawn on the curb and guide timbers
or rails. If the pavement is less than about 25 feet In width,

the template may extend the full width of the street, and it

the curbs are set with tops in straight lines, they may serve

as the guide timbers. If the street is wider, it will be better

to make the template for half of the street, either using two
templates or by making one reversible, to use It on either side

as desired. Then a timber guide must be used along the cen-

ter of the street, made of planks the thickness of the sand
cushion, 4 inches wide, 16 feet long, dressed on the two sides

and laid to a true surface along the center line of the street.

If the curb cannot be used for the outer end of the template

to run on. guide timbers of the same size must be laid along

the curb. A slight excess of sand should be spread so that

when the template is drawn there will be 2 or 3 Inches of sand
pushing along ahead of it. It will be found necessary to put

considerable weight on the template to keep it down into

position, commonly by men pressing down on It. Care must
be taken not to spring the template in this operation, other-

wise the sand will be unevenly compressed and uneven in

surface. The standard specifications require that half-inch

strips be laid on the guide timbers and curbs before drawing
the template, thus making the layer of sand a half-inch

thicker than the specifications require.

When the sand surface has been properly shaped by the

template, the standard specifications require that the cushion

shall be slightly moistened and then thoroly rolled over its

entire surface with a band roller of not less than 36 Inches

diameter, 24 inches in width and weighing not less than 10

pounds per inch of width and having a 12-foot handle. Any
Irregularities In surface, no matter how slight, must be taken

out by the application of additional sand or smoothing off

high spots, and the process of smoothing and rolling continued
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Luying the brick. Note method of staking the steel

channel side forms, green concrete in foreground and

the double screed. The first beam, levels off the green

concrete as it is hauled foricard by means of the chain

in the foreground. Between the tico bars is the dry

mixture of sand and cement to form the bearing surface

for the bricks. The rear bar is slightly higher than

that in front, so as to spread a thin layer of this mor-

tar on the surface. It absorbs water for setting from

the green concrete below. The brick laying follows tm-

mcdiately after. Note delivery of bricks by pallets in

piles of four; also that the carriers are not always care-

ful to place the bricks in the same position. The in-

spector in the rear is marking bricks for turning or

culling before the roller, still farther in the rear, is T~un

over the surface. The photograph icas taken from a

point beside the concrete mixer laying the base.

^
until the sand cushion is all compacted to a uniform solidity.

The half-inch strips having been removed from guide timbers

and curbs, the template is run over the surface again and

the sand smoothed off to its exact surface and elevation. If

there is any disturbance of the sand or if new sand must be

added to fill depressions, the rolling must be continued until

the final test with the template shows the surface to be per-

fect. It will be found necessary to keep the cushion in prep-

aration at least 50 feet in advance of the brick laying. The
sand of this prepared cushion must not be disturbed by step-

ping on it or dropping bricks or anything else upon it. Any
leaves, sticks, small stones or other material of any appre-

ciable size accidentally falling upon it must be removed before

the bricks are laid.

The Sand-Cement Cushion.

If the sand-cement cushion is used it must be treated in

the same manner as the sand cushion, the only difference be-

ing that the sand has thoroly mixed with it, dry, and prefer-

ably in a dry concrete or grout mixer, one part of cement to

about five parts of sand.

The rolling of the brick can never produce the density of

the cushion which the above treatment secures, and certainly

cannot approach the uniformity of condition, so that the

cushion must not be neglected with the expectation that the

rolling of the brick will in any degree take its place. More-

over, if the cushion is not completely compressed, rolling of

the brick will force the sand up between the bricks and pre-

vent the filling of the joints with the grout filler as already

noted and to be described below.

One of the accompanying photographs shows this tendency

even with a well-compacted cushion.

Delivering the Brick.

Ordinarily the bricks for a pavement are delivered along

the street after the curbs are set and before the excavation is

made for the foundation. They should be so delivered before

the foundation is finally prepared for the laying of the brick,

whatever the nature of the foundation may be. Much time

and money are wasted and lost by contractors in the handling

of the brick up to the time of placing in position on the

street surface, a large part of which can be saved by taking

proper care. Some of these instructions may seem to be too

detailed or even useless, but they are all based on actual ex-

periences and close estimates of cost of remedying defects and

of extra work caused by wrong handling of materials.

Bricks loaded into cars directly from the kilns are some-

times not completely annealed and are more brittle than they

are later. But in any event, they should not be thrown from

car to wagon, but should be handled with tongs and clamps

or gravity carrier. Careless handling results in chipped cor-

ners and edges and broken bricks, which, with any reasonable

rigidity of inspection results in rejections. These rejections

react upon the price of brick and the contractor loses not only

the time expended in handling these uselessly defective brick,

but also by paying a higher price for the brick that can re-

main in place. And the handling includes the unloading from

cars, piling along the street, putting in place on the street,

culling when laying, turning after laying, rejections again

after turning, and removing the rejected brick, with the at-

tendant handling, no small amount of time, when all added

together, all of which costs money.

The motor truck or trailer with dumping body is becom-

October, 1316
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Ing the most satisfactory vehicle for delivering brick, and
can dump a load with practically no damage to any of the

bricks in it.

In piling, the same care as in loading should be used.

And attention to the condition of the bricks in the piles will

be worth the trouble of instructing the regular watchmen to

look after them. Many bricks are chipped and broken while

waiting for the completion of the foundation by boys and
men handling them, tipping of piles which are not well made
and are not re-piled, knocking by wagons and machinery when
piles are not properly located; and on the latter account they

sometimes become so dirty from drainage water or spattering

of mud that they must be washed before they are used, or the

adhesion of the joint filler to the bricks will be prevented and
the pavement will always bear the marks of the carelessness

in handling, its life being materially shortened on this

account.

Laying of Brick.

After the cushion has been properly prepared, the bricks

are laid in place. It has now been demonstrated that the

most economical method of laying brick on the street, as well

as that producing the best results in the completed pavement,

is to place the bricks as nearly as possible in the place they

will occupy in the completed pavement. This means first, that

the courses of brick shall be laid straight, second, the lugs

shall all be on the same side, preferably the rear, as the

bricks are laid, so that, third, they can be surely set up in

close contact with the brick in the preceding course, and

fourth, that the brick shall be laid with the best side on top.

It will not then be necessary to drive the courses together

''=r:'.
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the hand roller used for rolling the brick surface; also

the concrete mixer. Shoulders will be laid and com-
pacted against the brick edges tchen the pavement is

completed and the steel side forms are removed.
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SpreiiiliU'i ihr first coat of the grout filler for joints.

Xote tht hrijoitis for siceeping the grout into the joints.

The concrete mixer and brick-laying gang in the back-

ground show how closely the finishing follows the be-

(liiining of the pavement laying.

^
after the bricks are placed, in an attempt to correct careless-

ness in laying, with its displacement of the surface of the

sand cushion and tendency to tip the bricks so that they will

not have a full bearing. Should it be necessary to drive the

courses it should be done by a sledge tapped lightly on a

4 by 4-inch timber, 3 feet long, held against the brick.

To produce these results easily and economically, it will

be necessary to handle the bricks from pile to brick-layer

with pallets or by gravity carrier. The brick-layer cannot

stop to inspect every brick to see which side should go up,

but the man filling the pallets is able to do so with little, if

any, loss of time, especially if he is required to place the

bricks in his pallet so that when dumped beside the brick-

layer they will have the lugs all the same way. He should

have intelligence enough to receive instructions as to which
is the best side of the brick, and even as to what bricks would
probably not be accepted by the inspector and so, when he
dumps his pallet of bricks they should be in exactly the po-

sition to require the least handling by the brick-layer. If the

bricks are handled by gravity carrier, the men or boys placing

bricks on the carrier can do some of this work, but those

taking the bricks off the carrier for the various brick layers

will have most of the placing and selection to do. A little

care in selection of those handling the brick and time spent

in their instruction will save much time spent later in turning

bricks marked by the inspector and again taking them out and
replacing with others if they are marked a second time. If

50 per cent, of the brick are set wrong side up the first set-

ting, without the special attention above provided for, it cer-

tainly would pay to give the special attention, even if it took

time or required a few cents higher wages to those handling

the brick. But really it requires only a little special care

and attention on the part of the superintendent in selection

of workers and supervision of them, with no extra expense.

Fifty per cent, of bricks turned is exceptional, but 20 or 25

per cent, is frequently found with careless contractors or su-

perintendents on the job.

The standard specifications provide that when there are

more than 10 per cent, of culls in any section, that section

shall be taken up and the cushion readjusted.

One small point which adds greatly to the appearance of a

pavement and also to its water-shedding quality, is the cutting

of the bats required in alternate courses at the sides of the

pavement as smoothly as possible and to set the natural face

next the curb or expansion joint so that the rougher end
will be covered by the joint filler. The job looks better and

the joint is more stable and better filled.

The wheelbarrow should never be used In delivering bricks
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Applying the second coat af k im nt tilh i
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leaves the surface smooth and the joints full. Xuli

squeegees used in spreading this coat.

to the brick-layers, even if run on boards. The wheel dis-

places too many bricks, pries open too many joints and pro-

duces too much unequal compacting of cushion, both in its

travel and where the bricks are dumped.

Rolling the Brick Surface.

To bring the bricks down to perfect bearing and smooth

out unevenness due to irregular sizes of bricks or careless-

ness in placing, the brick surface must be rolled with a light

tandem roller, weighing from 3 to 5 tons. If the bricks are

set closely, so that the lugs of one brick bear on the surface

of the next, and the roller is run slowly, the rolling can be

done without displacing the bricks and moving the sand of

the cushion but slightly. The roller should be run first

lengthwise of the pavement, beginning at the gutter and roll-

ing to the center, and then from the other gutter to the cen-

ter, unless the crown is at one side. Then the roller should

he run diagonally in each direction across the pavement until

the surface is smooth and all bricks are in full bearing.

A heavy roller will cause the bricks to tilt and then the

uptilted edge may spall under the roller or will project above

the filler to be unfairly attacked by the traflic. The horse-

drawn roller is also objectionable, mainly from the displacing

action on the bricks of the horses' shoes.

An unevenness in the surface of the pavement on a Florida

road, shown in one of the photographs accompanying, which

is in process of rolling, may be due to the fact that the roll-

ing has not been done strictly according to specifications, be-

ginning at each curb and working toward the center. It may
also be due in part to insuflScient compacting of the base,

which in this case is the natural sand, compacted by moisten-

ing and rolling with an Austin motor roller.

Any areas not reachable by the roller should be tamped

with a hand tamper applied on a 2-inch plank.

Expansion Joints.

The placing of the expansion joints along the curbs is a

detail which deserves much care, more than it sometimes re-

ceives. If the pre-molded expansion strips now on the mar-

ket are used, such as Genasco asphalt filler, Carey's Elastite,

Hydrex and the Pioneer Asphalt Company's Pioneer, there is

but little difficulty in placing them, as they may be put in

place of the proper width in sufficient number to produce the

required thickness of joint. The standard specifications pre-

scribe at least % inch thickness for a street less than 30 feet

wide, up to IM inches for one 50 feet wide. The brick are laid

against them, and the rolling and joint filling can proceed

without interruption.

If one of the bituminous joint fillers is used, the space

prescribed for the joint must first be filled by two wedge-

shaped strips of wood 6 inches wide and dressed on two sides.

The strip next the curb is 1 inch wide on top and Vz inch

at bottom and the strip next the brick is the same except

that its V^-inch edge is at the top. The bricks are laid lightly

against the planks to keep them in place, but not so tightly as

to bind them in place when they swell from the absorption

of water in the grout filler. It is a good plan to loosen up the

board next the curb as soon as the filling is completed. When
the filler has set the strips are removed and the joint spaces

are thoroly cleaned out, so that there will be no solid material

to interfere with the expansion of the pavement, and the

bituminous filler is poured in until the joint is full. Too

much care cannot be taken in cleaning out the joint. Occa-

sionally the reason for a break in a pavement has been mys-

terious until the presence was discovered of something solid

and hard in the expansion joint, which produced an excessive

local strain, causing the pavement to give way in joint or

brick or by lifting of crown. The practice of filling the

space for the expansion joint with sand or like material is

very objectionable, as the sand will get into the transverse

joints of the paving and interfere with the proper grouting

of the pavement, and at the same time it will run out of the

The edge of the i ' ' ' itavement, show-

ing concrete base and intitiiate connection of base and

brick layers. A gravel and earth shotilder will be com-

pacfed against this vertical surface, which requires no

curb.
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expansion joint space and thus permit the grout to run into

it, where it will give much trouble if not removed and it will

be diflicult to remove. The sand is hard enough to remove
without this added difficulty. Indeed, it is seldom properly

removed and a joint thus treated never does its work just

right.

Filling the Joints.

When cement grout filler is used two things are essential

to good work, that the grout be kept constantly in motion

until put in place, so that the cement and sand will be in con-

tact and everywhere in the same proportions In the joints, thus

making the joint filler, when set, of the same hardness and
strength thruout, and the same adhesion to the brick. It

either of these points is neglected, there may be trouble when
expansion of the pavement takes place with rise in tempera-

ture or contraction takes place from a fall thereof. If the

pavement has been laid as a plane surface, whether level or

slightly sloping, with curbs at the sides, the expansion and
contraction do not produce actual movement in the pavement,

either lengthwise or crosswise, but the tendency to movement
is taken up by strains in the brick and in the joints. There

should be no bad effects upon such a pavement from changes

in the temperature. But'if the joints were full of sand at the

bottom, as they sometimes are for one-third or more of their

depth, and only the upper part of the joint is filled, and this

possibly with grout that has been allowed to separate so that

the filler is not all of equal strength, then all the force of the

expansion must be carried by the small areas of good ma-
terial. While the whole area of the joint would be able to

carry this force, the small area is not. As a consequence, the

cement grout filler Is crushed and pinched out of the joint or

the edge or top surface of the brick is spalled off, according to

which is the less able to bear the strain. A break in the sur-

face takes place and the pavement immediately begins to go to

pieces. An exaggerated case of this sort, in which almost

the whole pavement was involved, came under the eye of the

writer a few years ago and led to the general adoption of a

specification for rolling the sand cushion. Heavy rolling of

the brick had caused the rather loose sand to flow un into the

joints and nearly fill them for one-fourth to one-third their

depth.

A half-inch of sand is spread on top of the pavement and
left until the filler has thoroly set. It should be sprinkled in

hot weather.

The standard mixing box of the specifications has been

described so often in Municip.vl Encineeri.xo and is now so

generally included in the specifications for brick paving that

it need not be described again. Its use is imperative, strictly

according to the specifications, unless one of the successful

modern grout mixers, such as that of the Harold L. Bond Co.,

or the Foote Mfg. Co., is used, in which case the best of re-

sults are easy to secure.

The pavement should be cleaned and thoroly sprinkled

before and kept moist by slight sprinkling during the process

of applying the grout. The first application should be swept

into the joints as it is spread on the pavement by shoveling

from the boxes or discharge from the grout mixers, using

coarse rattan or fiber push brooms. When this first grout

has settled, but before it has set, the second application should

he made and the surface squeegeed with a piece of 4-ply rub-

ber belting, or even a piece of rubber hose about 20 inches

long, mounted between two boards with a handle attached.

This second coat is applied by the same gang working back

over the area covered with the first coat until the joints are

certainly even full.

An inch of sand or fine earth should be spread over the

finished pavement to remain until the whole pavement has

fully set and hardened. In hot, dry weather this layer should

be sprinkled at intervals to keep it from abstracting water
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Bricks renidiiil fnnn rolled surface of pavement be-

fore the grout filler teas applied, shoicing the nature of

the connection between the coyicrete base and brick-

layer before the grout is applied to increase the bond
between them.

from the cement. This layer should remain for at least 10

days and more If the weather is cold or otherwise unfavorable

to the setting of the cement.

Bituminous fillers for brick pavements may be of tar, or

of asphalt. The standard specifications separate them strictly

into the two classes, not permitting mixture of tar and asphalt

fillers. The melting point of tar is required to be within 5

deg. of 135 deg. P., and it must be heated to a temperature
between 300 and 350 deg. F. and poured into the joints until

they are completely filled. The asphalt filler must contain at

least 98 per cent, of bitumen soluble in carbon disulphide,

remain pliable at all street temperatures, be proof against

action of water and street liquids, and adhere firmly to the

brick. Sand must be spread on top of the pavement after

filling in sufllcient ajnount to combine with the surface

of the filler and whatever may be spread over the top of the

bricks. It should be heated in cold weather to have its full

effect. It Is quite an art to pour the bituminous filler so that

it will completely fill the joints and will not be spread over

the entire brick surface. The latter is undesirable because
it wastes material and, unless care is taken in supplying the

sand, is liable to picking up by shoes and tires to the dis-

comfort and disfigurement of persons and surrounding pave-

ments, floors and carpets before it is worn off by the traffic.

For pouring the bituminous filler a cone-shaped can is

used, having a cast iron tip with a i^-inch hole thru which
the hot liquid flows as the can is drawn along the joint with
the point resting in it. A plug worked from the handle con-

trols the rapidity of flow. A helper filling tlie can makes it

possible to pour continuously unless the weather is so cold

that the cooling of the can and the liquid makes it solidify

enough to choke the opening. Multiple spouts on a carriage

save time in pouring, but waste material.
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One development intimately connected with tlie bituminous

filler is the vertical fiber brick pavement, which will be de-

scribed later in this series of articles. In brief, the wire-cut

side of the brick is laid for the wearing surface and the bi-

tuminous filler is spread over the brick surface thick enough
to form a wearing surface but not loo thick to be held in

place by the roughness of the brick surface.

Where the surface of a brick pavement varies from a

plane surface irregularly, the design and location of expansion

joints is a difficult matter and the use of a bituminous filler

makes every joint an expansion joint so that little trouble

may arise from expansion and the pavement require little

maintenance work and expense on this account.

For the following description of the monolithic construc-

tion of brick pavements, the latest development in the con-

tinuous line of improvement of the product, we are indebted

^
Constructing a brick pavement on a rolled sand ted

near Tampa, Florida. Note several departures from
proper procedure. The sand bed is rolled by the three-

wheeled roller in the far background, which occasion-

ally displaced the curb. The sprinkling is rather heavy
and irregular, making the compaction irregular and
subject to later irregular settlement. The men are

standing upon and disturbing the sand surface, cause

for further irregularity in the brick surface. The brick

surface has not been cleaned and cleared so that the

Austin 5-ton tandem roller can roll the brick properly,

starting from the curb and working toward the center,

first on one side and then on the other. This accounts

in part for the break in the surface between the rolled

and unrolled areas seen in the left foreground. Insuf-

ficient compacting of the surface of the natural sand

base doubtless has its effect also.

to Maurice B. Greenough, consulting engineer of the National

Paving Brick Manufacturers' Association:

Monolithic Construction of Brick Pavement.

The method of constructing brick pavements whereby the

brick are placed in green concrete foundation seeks to secure

two results: First, a uniformly smooth surface, and second,

a firm bond between the brick wearing surface and the con-

crete foundation.

At the present time, two methods are in vogue:

First, that whereby the surface of the concrete base is

struck off and finished by means of a double template, which
at once performs the cutting operation and spreads over the

concrete a thin film of mixed sand and cement.

Second, the method whereby the green concrete is struck

off by a single or double template, and the green mortar,

wherein the brick are laid, is brought to the top by means of

a slap board similar to that used in the construction of con-

crete pavements.

Thin Film Method.

The construction of the template used in the thin film

method is of considerable importance. The most satisfactory

design which has come to our attention is that in which the

two cutting edges are formed by a 6-inch I-beam to the front,

and a G-inch I-beam or channel to the rear, rigidly framed 2

feet on centers, so that the two members are parallel and
provided with two rollers at either end. The rear member
is framed so that its bottom edge is 3/16 inch higher than the

bottom edge of the forward member. The space between the

two members is kept filled with a dry mixture of sand and

cement in the proportions of one part cement to three of sand,

which has been prepared in advance in a small batch mixture.

Operating the Template.

Concrete for the base is deposited on the sub-grade between

the steel side forms, and roughly struck off with shovels to a
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depth of about an inch greater than the required finished

depth. At the same time it is thoroly spaded and joggled in

order to compact the concrete and to bring only mortar in

contact with the side forms.

The forward movement of the template performs two op-

erations simultaneously: First, striking off the concrete base,

and second, spreading over the surface the 3/16-inch film of

dry sand and cement.

Upon the surface thus prepared, which should be abso-

lutely smooth, the brick are immediately laid, observing all

the precautions for laying the brick that would be observed in

any other type of construction.

Grouting of the pavement is delayed until the close of each

working period, when the entire force of men engaged, with

the exception of a few who may be cleaning up or doing other

odd jobs, is set to work for this purpose. The method of

grouting which gives the most satisfactory results in other

types of construction is likewise best adapted to the mono-
lithic type of construction, namely, the box and scoop shovel

method.

Discussion uf Method.

One of the most important factors in securing good work-

manship in this type of construction is uniformity in mixing
the concrete. Unless uniformity is obtained, there may be

formed depressions in the concrete base which will be re-

flected by a roughness in the surface of the finished pavement.

When the concrete is given its initial rough surface ahead

of the template, a thoro spading serves to compact it suffi-

ciently, and then is the time when slight irregularities in

consistency across the width of the base may be best elim-

inated.

The film of sand and cement is applied to the top of the

concrete in a dry state. Later, when the brick are laid upon

it, there is sufficient weight pressing down upon the concrete

to further consolidate it and to bring water enough to the

surface to insure a thoro amalgamation of the thin film with

the mortar in the base, and later to insure its hardening.

Using this thin film of sand and cement eliminates absolutely

any roughness in the surface of the concrete upon which the

brick are laid.

Laboratory tests on beams of this character, conducted at

the Case School of Applied Science, have indicated that sufll-

clent bond strength is developed between the brick and the

concrete to withstand horizontal shear long after the beam
has failed in cross-breaking.

The brick are rolled immediately after they are laid with

a hand roller weighing in the neighborhood of 400 pounds, and

so smooth is the surface of the brick when laid that this is

entirely heavy enough roller to put on the finishing touches.

The use of this light roller has many advantages over

heavy rolling. It eliminates the danger of chipping or crack-

ing the brick. It simply sets the brick in position, rather

than forcing them in place, and, furthermore, it is a consid-

erably cheaper operation than using a 3 to 5-ton self-propelled

tandem roller.

Delivering brick to the bricklayers by Mathews grav-

ity carrier. Note ease with which the bricks can be in-

spected as they are put on the carrier and again as they

are taken off, where they should be placed in the piles

so that the bricklayer will not need to turn them to put
the best side up or the lugs against the face of the pre-

ceding course. Here, too, men are disturbing the sand
cushion by standing and walking on it, which will

rouse unevenness in the brick surface.

^
The general details of construction which have been de-

scribed here comprise the method recommended by the Na-
tional Paving Brick Manufacturers' Association as being the

most satisfactory plan of operation now in use.

The liability of securing a rough surface is minimized,
every operation is a positive one, there is no necessity for

men to go back over portions of the concrete already sur-

faced by the template, and when the day's work is over the

pavement is completed up to that point.

Slap-Board Method.

A second method of effecting this type of construction is

as follows:

The concrete for the base is deposited on the subgrade and
roughly struck off by means of shovels. Either a single or

double template Is then drawn over it, producing the re-

quired thickness. Having been struck off, the green mortar
is brought to the surface by means of a slap board, operated

by one man at either end, producing a tamping effect on the

concrete.

The writer has observed this method in operation during

the past season, and from the results which he has seen he

places less favor upon this method than on the thin-film meth-

od, for the following reasons:

First, the use of the slap board disturbs the surface of the

concrete to such an extent that it is liable to produce waves
or roughness, which are not eliminated in the subsequent roll-

ing of the brick and which eventually means a rough surfaced

pavement.

Second, the extreme lluidity of the green mortar, which is

fluslied to the surface, frequently causes it to run away from

the high points of the pavement to the low points, so that as

the brick are laid, there is a dearth of green mortar at the

high places and a surplus at the lower places. This condi-

tion is particularly noticeable on curves where the outside

edge of the pavement is elevated.

Third, the writer has observed that where this method is

followed, frequently too much water has been brought to the

surface of the concrete, causing separation between the sand

and cement, which eventually prohibits the formation of a

perfect bond between the brick and the concrete.

Fourth, by reason of the lack of uniformity in this bedding

surface of green mortar, it is difTlcult to secure a smooth and

uniform surface of the brick with a light roller. If the film

is thin, the brick bear directly upon the coarse aggregate of
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the concrete, whereas if the film be thicker, the rolling pro-

duces an unnecessary movement of the brick, sometimes caus-

ing the green mortar to be squeezed up in the joints so that

it overflows upon the surface of the brick. This material, of

course, possesses some bonding qualities, but is an inferior

quality to the cement grout which should fill the joints.

Fifth, the use of the slap board does not produce, a surface

of uniform characteristics, but rather one having a sort of

speckled appearance. Frequently it is necessary to take mor-

tar from the concrete on one place where there is an excess

and deposit it in another where there is a lack.

This patch-work manner of securing results is far less sat-

isfactory than positive results secured by means of the double

template spreading over the surface of concrete a thin film of

sand and cement.

This is a period of transition in brick pavement construc-

tion. There is a tendency on the part of contractors each to

make his own experiments and find a method which in his

opinion possesses the individuality of his own effort. How-
ever, this association has made a very careful study of this

type. We have observed the various methods of construction

used; we have seen uniformly satisfactory results obtained

by the use of the double template and the thin film. We have

seen some satisfactory, but many other indifferent, results

obtained by the use of a slap board.

We feel that if engineers and contractors were fully cog-

nizant of the advantages in the use of the double template

and the thin mortar film they would use it practically to the

exclusion of other methods.

A demonstration at Paris, 111., on the (Uh of October, 1916,

illustrated the association's specifications covering this type

of constFuction.

Some Results.

On country road construction, where the edges of the pave-

ment will be met by earth, gravel or macadam shoulders, the

monolithic construction is so strong that it is believed con-

crete or stone curbs will not be necessary. To leave the edges

in proper condition it is necessary to use substantial steel

forms in which to place the concrete and the brick during
construction, which must be thoroly held in place, so that the

edge will be straight and vertical and give as little chance

as possible for the wheels of traffic to cause any breaks.

W. T. Blackburn, the consulting engineer of the Dunn
Wire-Cut Lug Brick Company, seems to be the engineer to

whom should be awarded the credit of starting the develop-

ment of the new method of construction.

The accompanying photographs are a few selections from
a wealth of material illustrating the various steps above de-

scribed and may aid in understanding what cannot be fully

explained with words.

CLEVELAND STREET
RAILWAY SITUATION

The Journal of The Engineers' Club of St. Louis con-

tains a paper on the Cleveland Street Railway Situa-

tion, by F. W. Doolittle, consulting engineer. New York City,

in which he takes up the events preceding the adoption of the

"Tayler Ordinance," then that ordinance and the defects in

its operation, as disclosed at the time of arbitration of 1913.

The Tayler ordinance granted a renewal of the street railway

franchise of the Cleveland Railway Co., fixing the rate of fare

at 3 cents and 1 cent for transfer, but providing for a fluctu-

ating rate of fare dependent on the cost of service. Mr. Doo-

little then describes the efforts since arbitration to reduce

the cost of operation in order to permit continuation of low

fares and the service rendered under the Tayler ordinance,

then the actual cost of service under the Tayler ordinance.

From the study of costs in Cleveland and the survey of operat-

ing and traffic conditions peculiar to Cleveland, the following

conclusions may be drawn:

(1) While the regulating ordinance contemplates fixing

the rates of fare to conform with costs, the actual costs of

service have considerably exceeded those recognized by the

ordinance, due to the inadequacy of allowances for operation

and maintenance, the failure to provide reserves for injuries

and damages and insurance, and the failure to make due pro-

vision for depreciation.

(2) The actual value of property used for the transporta-

tion business exceeded that recognized by the ordinance, due

to the arbitrary reduction of the cost new of physical prop-

erty to approximately 70 per cent of such value. To repro-

duce identical facilities for rendering transportation service

would require an investment in excess of that assumed in the

ordinance.

(3) The rate of return provided in the ordinance, or 6 per

cent, is not comparable with the rate of return necessary to

attract money into the urban transportation business under

conditions where, unlike Cleveland, such return is not guar-

anteed.

(4) The actual costs of operation per passenger are con-

siderably less than those of urban transportation systems in

other American cities, due to the co-operation of the public

and the city of Cleveland. The skip-stop, headway as liigh

as five minutes on heavy lines, the use of trailers and short

routing, the loading and collection practice, and the regula-

tion of vehicular traffic, are evidences of this co-operation.

These innovations have had a substantial effect on costs.

(5) The scheme of ordinance regulation as provided in

Cleveland retards the extensions of existing lines and will in

time no doubt materially affect the distribution of population.

(6) The service rendered is found to result in a degree of

crowding and a proportion of standing passengers which dis-

closes a standard of service below that prescribed as adequate

in other American cities.

(7) While the average rate of fare per revenue passenger

is now generally 3 cents, with 1 cent for transfers, in con-

formity with ordinance costs, the increase of actual costs of

operation reflected in the deficiencies of operating allowances

leads to the conclusion that the car riding public of Cleveland

may expect to face the alternative of higher fares or poorer

service.

(8) Taking into consideration further the property aban-

doned, which is only now partially written off, it would appear

that the present generation of car riders is receiving transpor-

tation costing in excess of fares paid, leaving future genera-

tions to pay for equipment worn out from past service. In

effect, such a process of paying for the depreciation of the

property results in converting physical property values into

service rendered, and if continued would affect the security

of the property which the ordinance is pledged to safeguard.
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THE AUSTIN DAM
WATERPROOFING THE ROCK FOUNDATION

By Frank S. Taylor, Austin, Texas.

The disasters to ivhich the dam across the

Colorado River, near Austin, Texas, has been

subject and the studies made to determine the

reasons for the failures, niaJie most interest-

ing this story of the ivork done toivard pre-

venting the leakage of ivater thru the seamy
limestone strata on tchich any dam at this lo-

cation must rest. The descriptions are in de-

tail sufficient to enable the contractor and the

engineer to apply the same methods under

like circumstances.

The historical portion of the article shoivs

hoic the difficulties in the way of financing the

construction were overcome. Starting as a

purely municipal undertaking it was neces-

sary after the great loss incident to the de-

struction of the first dam to grant a franchise

to a company for the construction and opera-

tion of the plant under terms ivhich would

ultitnately return the plant to municipal own-

ership.

THIS development, completed after nearly three and one-

half years of work, presented several new and extraordi-

nary features of design and construction.

The principal original and noteworthy departures from

general practice are: The two sections of dam having crests

at different elevations; the automatic crest gates; the arrange-

ment of the sluice gates, and the reinforced concrete turbine

chambers, all of which will be hereafter described in their

proper places.

HistoricaJ.

In May, 1893, the first dam across the Colorado river near

Austin, Texas, was completed, and the electrical power and

pumping plant, which was driven by the water power derived

from the hnpounded waters of the dam, was put into op-

eration.

At that time, the development attracted world-wide atten-

tion, due to the fact that it was then the greatest dam in the

world, when both height and length were considered, and the

lake formed by it was one of the largest artificial bodies of

water ever impounded.

The dam had a gravity section made of cyclopean concrete

masonry, and overlaid on both the upstream and downstream

sides with cut, red granite blocks. Its height was 60 feet

above low water and the total length was 1,235 feet, of which,

practically, 1,100 feet was spillway. 110 feet bulkhead on the

eastern end, and 25 feet bulkhead on the western end.

The whole development was a municipal undertaking, the

money being raised on bonds of the city of Austin, of which

$1,400,000 were issued.

The entire river bed for many miles up and down stream,

and, in fact, practically all the underlying rock of the county,

is limestone, varying from the so-called "dobe," which is a

disintegrated limestone, up to the hardest variety. The river

bed is seamed with fissures, and there are small cavities of

frequent recurrence, ranging from a few inches to several

feet in the largest dimension, and these cavities are encoun-

tered sometimes as far as 20 feet below the surface of the

river bed.

Shortly after the work of construction of the first dam was

begun, foundation difficulties began to manifest themselves,

and these were followed by other difficulties produced by the

personnel of the city government. The engineers in charge

could not get their instructions followed, fheir plans executed

or specifications fulfilled. They resigned, one after the other,

and their places were filled by other engineers, who also, suc-

cessively, resigned. In spite of these difficulties, some 600

feet of the western end of the dam -were placed on good, firm

rock. The rest of the work was done more with a view to

completing the dam than to finding a foundation to support

it. The draft tubes from the old power station were so lo-

cated that they discharged against the down-stream toe, and

the waters from these draft tubes eroded the soft strata un-

derneath the toe, so that the dam did not rest on a supporting

foundation from upstream to downstream side, but merely

from the upstream side down to the point where erosion had

ceased. This condition continued for seven years, when the

inevitable end was reached.

On April 7, 1900. under a flood of 133,000 cubic feet per

second, which gave a depth of water of nearly 11 feet over the

crest, a section about 200 feet long tilted backwards under

the stress, sild down stream, righting itself as it moved, and

finally came to rest about 100 feet below the axis of the dam.

The impounded waters rushing thru the opening thus formed,

eroded the remaining portions of the dam, thereby widening

the gap until some 450 feet of the total length of the dam
was removed. The power house was wrecked, and several peo-

ple who were in it at the time were drowned.

This failure was another factor which brought the Austin

dam again prominently before the engineering profession,

and the peculiar conditions of its failure, together with the

other features first mentioned, have made it the most widely

known of any modem example of dam construction. This

catastrophe deterred the municipality from undertaking the

reconstruction of the dam, altho for several years it was agi-

tated from time to time by citizens. Engineers were employed

to report on the location of the dam, and several different re-

ports appeared, the general opinion being that the character

of the river bed, the limestone and arrangement of the strata

made it impossible to construct a safe and water-tight dam at

the point where the old structure had been built.

About seven years ago, the municipality, at a considerable

expense, had a series of rock borings made, some passing thru

the crest of those portions of the dam still remaining, the

others made in the gap which was caused by the breaking out

of that section on defective foundation, with the result that It

was found that the underlying rock was good. hard, and com-

pact below a certain depth under the river bed, and the foot-

ing of the old dam. This encouraged the citizens and munici-

pality to undertake some means whereby the dam could be

rebuilt.

After many proposals from the city to private companies,

and from companies to the municipality, a franchise was

granted to Wm. D. Johnson, of Hartford, Conn., on Septem-

ber 11. 1911, which provided that the dam and power plant

would be constructed by Johnson or his assigns, and on com-

pletion, turned over to the city, Johnson to receive 1100,000

in cash on completion and acceptance, and ?64,800 per annum
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HIGHEST FLOOD EVER RECORDED. SHOWS THE
AMOUNT OF WATER WHICH MIGHT PASS OVER THE
COMPLETED DAMS IF THE FLOOD OCCURRED ^^^^E^r
THE RESERVOIR WAS FULL. IT IS PASSING THRU A
GAP IN THE UNCOMPLETED DAM.

in semi-annual payments for 25 years, making a total payment
of ?1, 720,000. the cash value of which is approximately fl,000,-

000. In order to carry out the terms of the franchise and to

do the construction work, a corporation was formed called

the "City Water Power Co., which issued ?750,000, face value

of 5 per cent., gold, sinking fund bonds, and these bonds were
underwritten by Lawrence Barnum & Company, bankers, of

New York.

Xew Plans.

The designs for the new development were begun early

in 1910, and work finally began on September 22, 1911. This

work was prosecuted on force account from this latter date

until June, 1912, when a contract was entered into with the

Wm. P. Carmichael Company, of St. Louis, to take over the

work and bring it to completion. Work progressed until

April, 1913, after which practically nothing was done until

January 10, 1914, the entire period between these latter dates

being lost by reason of an unprecedented series of heavy
floods, culminating in the flood of December 3, which was the

highest ever recorded in the history of the river, or memory
of any person acquainted with it. It is estimated that the

quantity of water passing down the river on that date was
between 220,000 and 230,000 cubic feet per second.

After a considerable study of the situation, it was decided

that the new development could be made best and most
cheaply on the same site as the original dam. While the foun-

dation work for the new dam was more costly than it would
have been if the location were changed upstream some 800

or 900 yards, this expense was more than counterbalanced by
the ability to use the existing section, which comprised 520

feet length of dam, in good condition and on satisfactory foun-

dation, together with all the bulk-head masonry, which was
thoroly good, the not on proper foundation. Also, the larger

portion of the old power house, still standing, could be

utilized. The most suitable character of structure with which

to fill the gap is a hollow dam, having an Inclined deck, thus

neutralizing the overturning moment, having buttress walls

sunk well into the rock to resist sliding, and with a cut-oft

wall on the upstream side going down into a trench cut in the

rock to such a depth that all waters would be definitely

stopped from following any permeable seams.

There was, however, one difficult condition to be met,

which was that in order to get the proper amount of power
and lake storage, the height of the water level would have to

be raised from the old elevation of 60 feet, to 65 feet above

low water, which meant that with 11 feet of water over the

crest, during times of flood, the maximum water level would
be 76 feet above low water instead of 71 feet. That portion

of the old section which had given way, failed under a 71-foot

elevation of the water level, and it was imperative that that

portion of the old section remaining and which would form a

part of the new dam, should not be again subjected to as

great stresses as it had previously withstood. This required

that the maximum water level should never rise even as high

as 71 feet above low water. It appeared as if these two con-

flicting conditions could not be reconciled. However, after

considerable study, the arrangement of crest gates, later to

be described, was adopted. With this arrangement, the new
section of dam was built only 51 feet high from low water to

crest, or 9 feet lower than the old section. Piers were built

20 feet apart on both the old and new sections, the upper

levels of the piers being the same over the whole length of

the structure. Crest gates were placed between the piers,

the gates on the old section being 6 feet high, and those on

the new section 15 feet high, so that the upper edges of the

crest gates are all at the same level, which is 66 feet above

low water. When the water level Is at an elevation of 65

feet or less, the crest gates are tightly closed. An increase

of 6 inches in the elevation of the lake level will make the

erst gates automatically overturn, letting the water flow out

over the crest of the dam. W'hen the level has fallen 12 to 15

inches, or about down to the 64-foot elevation, the crest gates

automatically close. During periods of flood, the crest gates

are open, and the greater portion of the flood water Is taken

over the crest of the new section. It is estimated that with

a discharge of 200,000 cubic feet per second, the depth of the

water over the crest of the new section will be 18 feet, the

depth of the water over the crest of the old section being 9

feet. This means that the present dam wiU pass 50 per cent,

more water than passed over'the crest of the old dam when
it failed. But the elevation of the water is only 9 feet above

the crest of the old dam, while it was 11 feet above the crest

THE UPPER SIDE OF THE COMPLETED DAM. THE
FLOOD GATES ARE SHOWN PART RAISED AND PART
LOWERED. THEV OPEN AUTOMATICALLY WHEN THE
FLOOD REACHES A CERTAIN HEIGHT. THE BRIDGE
BETWEEN THE PIERS SUSTAINING THE GATE IS

SHOWN ABO^E EXTREME HIGH WATER.
October, 19IC



THE AUSTIN DAM

when the weak section went out in 1900. Since the overturn-

ing moment varies as the cube of the head of water against

the dam, and the sliding force varies as its square, the

stresses to which the old section will be subjected can never
equal those which it has already resisted. The depth of the

water below the low water elevation varies from 5 to 20 feet,

so that the total depth of water behind the dam varies from
70 to 85 feet.

Foundation.

As has been pointed out, the river bed and the whole sur-

rounding country are underlaid with limestone, which has
many crevices, seams and cavities in it, -and these are to be

found at varying depths below the surface. About twelve

years ago, two United States Government engineers made a

short report for the city of Austin, in which they gave an ad-

verse opinion concerning the character of the river bottom
for supporting a dam. Of course, at that date, the only type

of dam that these engineers considered was the ordinary grav-

ity section. About six years ago the city had a number of

borings made by the Sullivan Machinery Company to defi-

nitely determine the character of the river bed. The boring

chart shows that there were considerable amounts of broken
limestone, soft limestone, cavities, seams and fissures en-

countered, and' the records obtained from these borings prove,

conclusively, that in order to build a dam across the river at

this point, the defects in the strata underlying it would have
to be corrected. It was decided to fill all the underlying

seams and cavities with grout, and, on the reconstructed

river bed, to build a hollow dam of reinforced concrete, of

such form that there could be no uplifting force from any
leakage of water under it. Furthermore, as a portion of this

new section, a cut-off wall would be sunk in a trench cut in

the rock on the upstream side and carried to such a depth that

Its lower edge would be below all permeable strata.

The profiles of the old section, which was carried out in

the flood of April, 1900, and of the new section as originally

designed, show that the bottom of the new section goes to a

depth considerably below the bottom of the old dam.
After the excavations were made it was found necessary in

many places to go even deeper than Indicated by the borings

before a proper quality of rock could be reached. With the

type of dam adopted for the new section, it is only necessary

that the underlying rock be able to carry the superimposed
weight, there being no uplift.

The unit pressure adopted for the wall footings was 166

pounds per square inch, with a few walls where this pressure

was carried up to 200 pounds per square inch. Wherever the

rock was hard and firm for a depth of 4 feet it was considered

satisfactory to resist these bearing pressures. Trenches were
cut in the rock to receive the footings, and in the bottoms of

these trenches at intervals drill holes were made 4 feet in

depth. Wherever these drill holes passed continuously thru

solid rock, the trench was accepted as suitable to receive the

footing. Wherever the rock was hard, but a cavity was en-

countered, grout was forced into the cavity and allowed to

harden before the footings were built upon it. Wherever soft

and defective stone was found below the bottoms of the build-

ing trenches, the excavation of these trenches was continued

until some point was reached below which the thickness of the

good rock was at least 4 feet. This practice applied to the

trenches in which the buttress and supporting walls were
built. The cut-off wall was carried down in many instances

a considerable depth below the footings of the buttresses.

This wall, which runs transversely across the river on the up-

stream side of the dam, was poured in a trench which had
previously been tested by numerous drill holes made in the

bottom of the trench, and, where defects were found, they

were remedied by grouting. These test holes were first made
12 feet apart in the bottom of the trench. Compressed air

was turned into them, one by one, to discover whether or not
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WATER FLOWING OVER DAM WITH FLOOD GATES
CLOSED. BEING THE NORJL\L CONDITION. ONE OF
THE FLOOD GATES IN THE FOREGROUND IS OPEN TO
SHOW THE EFFECT UPON THE FLOW OF WATER. IF
ALL WERE OPEN THE RESERVOIR WOULD SOON BE
DRAWN DOWN TO THE LEVEL OF THE CREST OF
THE DAM.

there was any underground connection between adjacent

holes. Wherever the compressed air in entering one hole

would blow out of one or more of the other holes, it was con-

sidered that all the seams or crevices between the two holes

were reached by the drill holes then made. Grout would then

be forced into one of the holes until it began to blow out of the

others. It was then considered that the rock lying below the

cut-off-wall trench and extending between the holes that the

grout had entered thru, and those it had begun to blow out of

had been made tight and impervious to water. Wherever no
connection could be established between the holes 12 feet

apart, intermediate holes were drilled, thus making the drill

holes only 6 feet apart along certain portions of the cut-oft-

wall trench. If, after this was done, no connection could be

established between adjacent holes, additional holes interme-

diate to those 6 feet apart were then drilled, bringing the

distance apart of the holes to 3 feet.

In nearly every instance where these holes were made
water flowed freely thru them, sometimes spouting up 3 or 4

feet, thus proving conclusively connection between the holes

made inside the cofferdam and the surrounding body of water.

As grout would be forced into the holes the velocity of water

flowing out of them would gradually diminish, until it would

entirely stop. In many cases, where grout was forced into a

hole, the flow of water thru other grout holes, sometimes as

far distant as 50 feet, would be stopped, and the grout would

finally show, rising out of adjacent holes, proving that the un-
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derground seams between these two lioles had Ixen Ihoroly

filled with grout.

The grout used consisted of one part Portland cement to

two parts of sand, mixed with sufficient water to form prac-

tically a liquid mixture.

The apparatus used to force the grout into the holes com-

prises a cylinder of steel plate, 20 inches in diameter by 3

feet long, supported vertically on three legs, the bottom being

conically shaped, tapering from the diameter of the cylinder

down to a 2-inch discharge opening.

The upper end of the cylinder was provided with an in-

terior cover, held tight by the air pressure from within. En-

tering the cylinder near its upper end is a connection for a

1-inch air pii)e. The grout constituents were poured into the

cylinder and conipre.s.sed air admitted to the lower end of the

cylinder, causing the mixture to boil and mix thoroly. This

operation usually required about one minute.

After thoroly mixing, the cover was lifted into place and

the air pressure turned into the cylinder near the upper end,

forcing the grout out of the lower end and into the grout

holes. In order to make a proper connection between the dis-

charge end of the pressure grouting cylinder and the holes in

the rock, short sections of wrought-iron pipe were sunk into

each hole and cement poured around them and allowed to set,

so that the upper end of the pipe provided a screw joint by

which connection was made between the pressure hose leading

from the grouting cylinder to the hole to be grouted. Usu-

ally a light air pressure could be applied, under which the

grout would flow easily, and, as the hole began to be filled to

a greater extent, the air pressure would be Increased until

when the hole was finally filled the pressure would be raised

to 80 pounds per square inch.

By this method, and using great care in locating and filling

the holes, a good foundation was secured and thru material

of such a character that certain engineers had reported that

it would be impossible to construct successfully the dam
across the river at this locality.

Subsequent to the completion of the work a cofferdam was
built on tile down-stream side of the river and pumped out,

and all leakage observed. There was practically no leakage

thru the foundation or thru the strata below the cut-oft wall,

and the entire work was shown to be one of the most water-

tight dams that has ever been constructed.

Reciprocity of Cities Regarding Vehicle Licenses
Bii/ Andrew Linn Bostwick, Municipal Reference Librarian, St. Louis Public Librnry.

Investigation brings out the fact that there is considerable

diversity of practice in dealing with the question of the honor-

ing of vehicle licenses in municipalities other than those in

which such licenses are issued. The data gathered here re-

late to fourteen cities, or more correctly, fourteen pair of cities.

In six cases the replies received indicate a more or less com-

plete degree of reciprocity. In the remaining three cases, the

replies were incomplete; two of these replies, however, were to

the effect that certain vehicle licenses were honored. Below

will be found a more detailed statement of the practices in the

nuinicipalities under consideration.

A'cw York—Jersey City, N. J.

In the case of public hacks a New York license is not hon-

ored in any neighboring city. In the case of the states of New
York and New Jersey, however, vehicles licensed in one state

are privileged to use the streets in the other for a specified

time. In the reply from New York City no mention was made

of vehicles used tor delivery, etc.

Philadelphia—Camden. N. J.

The reply from Philadelphia covered only hucksters' li-

censes, and is to the effect that there is no reciprocity between

Camden and Philadelphia.

Boston—Cambridge, Mass.

There is no law or practice in or about Boston which pre-

vents the free passage of vehicles in and between the several

municipalities. In brief, the information is to the effect that

Boston and the neighboring cities honor each others' vehicle

Licenses, provided they do not cover vehicles for hire.

Detroit—Windsor, Ont.

Detroit drivers' licenses are recognized in Windsor, On-

tario. The Michigan automobile license, however, is not hon-

ored in Canada, altho a bill remedying this condition is

now pending in Ontario. No information was received as to

the honoring of Windsor licen.ses in Detroit.

Sen Francisco—Oakland, Cal.

San Francisco and Oakland do not honor each other's ve-

hicle licenses.

Cinciniuiti—Covington, Ky.

The reply from Cincinnati is to the effect that every vehicle

using the city streets is required to take out a Cincinnati li-

cense, and the neighboring cities in Kentucky make the same

rule regarding Cincinnati vehicles. Cincinnati derives an an-

nual Income from Kentucky vehicles of approximately ?.5,000.

Jieicark, N. J.—Jersey City, A^ J.

Vehicle licenses issued in Newark are good only in that

city. No information was received as to whether .lersey City

licenses are good in Newark.

Washington, D. C.—Maryland, Virginia, etc.

The reply from Washington related to motor vehicles only.

The District of Columbia honors all foreign automobile licenses

and the same courtesy is accorded the District of Columbia li-

censes by all neighboring states except Maryland.

Minneapolis—St. Paul.

Minneapolis and St. Paul make it a i)ractice to honor each

other's vehicle licenses. An ordinance adopted in 1910 speci-

fically states that vehicles duly licensed to do business in an-

other city of the state may carry passengers, baggage and
freight from said city where so licensed to any place within the

City of Minneapolis without taking out a Minneapolis license.

Kansas City, Mo.—Kansas City, Kan.

Kansas City, Kan., has no vehicle license law, as the sta-

tutes of the state do not permit this. The report from Kansas
City, Mo., is to the effect that most of the persons from the

Kansas side who use vehicles in Kansas City, Mo. in connec-

tion with their business are glad to take out licenses for the

Missouri side, as they feel that they derive a benefit from the

use of the streets. The Kansas City, Mo., legal department has

taken the stand that these licenses must be taken out, but as

before stated, this has caused little or no resentment on the

Kansas side.

Providence—Pawtuckct. R. I.

Complete reciprocity exists in this matter between the cities

of Providence and Pawtucket.

Omaha—Council Bluffs, Iowa.

Drivers of vehicles from Council Bluffs or other cities

around Omaha are not required to take out an Omaha li-

cense unless they solicit business on Omaha's streets. A former

report on this matter from Omaha gives also the information

that the Omaha license is honored in Council Bluffs.

Hartford—East Hartford, Conn.

No reciprocity in licenses exists between Hartford and East

Hartford.
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The Municipal Supply Department V.

BUDGET — STANDARDIZATION
By Hugh M. Foster, New York City.

This last article of the series rounds it out

by connectinp the supply department unth
its superior creators and managers, thus
completing the circle whicli began ivith the

relations of the 'department with those ivhom
it serves and continued thru the internal

man-agement of the department itself.

While the articles are based on experience

in Neio York City, they are applicable to any
city supply department and are the more val-

uable as an exposition of the subject because
they cover more ground than would be nec-

essary in any except the very largest cities.

INVESTIGATIONS for supply requirements for provision for

annual budget appropriations should be made by tbe con-

trolling fiscal department In conjunction with the operating

departments and not afterward. The practice of sending ex-

aminers 'and Investigators to take Inventory, check records of

quantities and distribution, after this work has all been
done within a given department, is a mere duplication and
waste of time. If such Investigations are undertaken simul-

taneously and In conjunction with the operating department.

time and labor may be saved and friction avoided. The usual

bases for estimating budget requirements are, the consump-
tion of last year, plus a reasonable increase for normal in-

crement of consumption and a margin of safety for emergency
needs. As far as possible the element of guess work In such

investigations and estimates should be eliminated, and an-

ticipation based upon actual past consumption for a given

period.

Budget Appropriations.

Budget appropriations for supplies should be based upon
actual statistics of all supplies and divided proportionately

item for item. While such may be the basis for appropria-

tions, the appropriations themselves can be lumped for sup-

plies for a given department.

After the monetary needs of a department are determined,

as far as the tax budget is concerned it is of no importance

whether the money is expended for coal or for lamb chops,

but the statistics in complete detail by which the totals are

arrived at are Important.

Emergencies.

The extent to which emergency purchases of supplies are

Indulged in indicates bad purchasing or bad storekeeping.

The reduction of emergency purchases to the minimum indi

cates the efficiency of the service. In the best regulated sys-

tem emergencies will occur, but in all cases of actual emer-

gency the head of the department should personally certify

upon information furnished to him, the cause of the emer
gency and the justification for such purchases.

As illustrations of real emergencies, the Slocum and the

Titanic disasters will bo recalled. All kinds of food and cloth-

ing had to be procured within a few hours' time on those

occasions. The purchasing agent of the Department of Health
at the time of the Slocum disaster, Saturday afternoon, went
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out and hired a truck and collected food, clothing and medi-
cines; had them loaded on the truck and had it driven up
to North Brothers Island, and reached there In time to render
what aid could be given to the victims on that occasion.

Responnmiity to Highest Authority.

One of the most important considerations In establishing
the Municipal Supply Department is the question of fixing
responsibility. A purchasing agent and storekeeper for a
city are In a far more vulnerable position than such officials
for a private corporation. The mere fact of acting in such a
capacity for a government subjects such an official to sus-
picion and constant criticism. Many acts are excused in pri-
vate business which would not be tolerated in the public serv-
ice. For such reasons It Is Important that both the purchas-
ing agent and the storekeeper should be constantly subjected
to the most severe scrutiny.

For this reason alone. If for no other, the power of inspec-
tion should be outside the control of both the storekeeper
and the general purchasing agent, preferably in the hands of
the general auditor of the city or comtroller or chief fiscal
officer, as the case may be.

As the purchasing agent has to buy supplies for all operat-
ing departments, and the storekeeper has to distribute such
supplies to all the departments, both these officials should be
Independent of all except the highest authority in the city.
If the city is a commission-governed one, as Is practically the
City of New York, with the great powers of the Board of
Estimate, the Municipal Supply Department should be directly
under the commission or board.

In the government of the City of New York the Mayor it
the chief executive and chairman of the Board of Estimate;
the Comptroller is the chief fiscal officer and the head of the
Department of Finance; the President of the Board of Alder-
men is the presiding officer of that board and has three votes
In the Board of Estimate and Apportionment. Besides these
officials the Board of Estimate and Apportionment Includes
in Its membership the five Boro Presidents.

It has been urged that as the chief executive the Mayor
should appoint the general purchasing agent and the gen-
eral store keeper. This omits any power in such selection
by the Comptroller, who is the chief fiscal officer, and omits
the President of the Board of Aldermen as the presiding
officer of the chief legislative branch of the government. To
Include both these officials it was proposed to organize a
board of purchase, consisting of the Mayor, the Comptroller
and the President of the Board of Aldermen. The objection
to this plan was that while the five boro presidents are
ostensibly the heads of the boro governments and have con-
trol of public highways and buildings, buying large quanti-
ties and many kinds of supplies for such activities, they
have no voice In the management of the department which
buys those supplies. The legislature, therefore, made the
entire Board of Estimate and Apportionment the head of the
supply department as the board of purchase.

This preserves the principle of boro autonomy and pre-
cludes the danger of such a department being corrupt or ill-

managed by one unworthy official. It Is less likely that the
whole Board of Estimate would be composed of unfit officlalB

than that any one given office should be occupied by such an
undesirable Incumbent.
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Stayidardization.

The power of standardization of supplies or the prepara-

tion of standard specifications for all supplies by the city

should be in the hands of a bureau or commission, independ-

ent of the supply department. Its function should be to pre-

pare exact and technical specifications, and while it should act

independently, it should be required to prepare specifica-

tions only after conferences with all the departments using

supplies and with the approval of such departments. Once

adopted such specifications should be universally binding until

amended.

The general procedure in the preparation of specifications

should be the determination of the supplies in use, the re-

quirements therefor, the uniformity of such supplies, the in-

vestigation of trade conditions and customs, the reference

of results of such investigations to the operating departments,

the conformity of departments and specifications by bringing

both together to agreement, the selection of the article best

suited to the need, and the description of such articles to

admit of definiteness of contract and Inspection of deliveries.

The basis for standardization is the record of past pur-

chases for the supplies w^hich are to be standardized. In pre-

paring such specifications the encouragement of competition

should always be borne in mind. The habit of exhibiting

samples with the provision "or equal thereto" should be as

far as possible avoided, and in all instances such usages as

naming special brands or makes should be discountenanced.

The standard general classification list of the City of

New York shows over 23,000 different items of supplies. The

magnitude, therefore, of preparing scientific specifications for

all these Is apparent. The widest publicity should be given

to specifications after they are once adopted. They should be

distributed to all employees, stewards, storekeepers, purchas-

ing agents, and dealers thruout the trade. Co-operation of

other governmental purchasing departments and private cor-

porations should be encouraged.

Another important element In the work of carrying on a
proper supply department is adopting standard methods of

sampling. It is obvious that an inspection of a barge load of

coal, based on a sample which is not truly representative of

the whole barge load, is unfair to the dealer and consequently

in the long run deleterious to the best interest of the city.

It must also be constantly borne in mind that the best

specifications are worthless in the hands of incompetent in-

spectors, and inferior specifications are proportionately harm-
ful even in the hands of the best inspector, as after all speci-

fications form the basis of inspections, and all work of pre-

paring standard specifications is worse than useless if speci-

fications are not uniformly, universally and rigidly enforced.

Conclusions.

The cry for a business administration of municipal govern-

ment, which has been raised thruout the country and grow-

ing for more than the last decade, is worthless if it is not to

be lived up to. In a recent lecture at Columbia University

Comptroller Prendergast declared:

"You can get what you want no matter who is In office If

you want it hard enough, because, no matter who Is in office

an administration cannot afford to disregard the wishes of

the people if they are made sufficiently aggressive.'

It is so proverbial that it is almost a trite truism that no
government can rise superior to its citizenship. If you want
good government it is up to you.

CHANGES IN CITY BUSINESS DISTRICTS

The change in city land values, thru changes In transporta-

tion facilities, is illustrated In the history of the boro of Man-

hattan, New York. It is but a comparatively few years

since the business of the city was done below Fourteenth

street, and certain classes of business gradually extended

north, as the surface lines of travel and the elevated railways

all concentrated in the comparatively small business district

on the southern portion of the Island. Brooklyn fed mainly to

the southern end of the Island and the railroads from the

west, the Grand Central Station at Forty-second street being

the terminal farthest north, as it is today. The congestion

In the lower part and the land values rose to dizzy heights.

But transportation facilities have changed. Instead of one

Brooklyn Bridge there are five, or soon will be. The Penn-

sylvania Railroad has moved its passenger terminals from

Jersey City, opposite the lower Island, to Thirty-eighth street,

and has subways to Long Island on the same east and west

line. The other tubes across the Hudson River run to this

section as well as the southern section, and soon the con-

nection with the eastern railway lines by bridge across Hell-

gate and the Long Island tunnels will still further emphasize

this location.

The result is a movement of the center of things up to a

district roughly extending from Thirty-fourth to Fifty-ninth

street, and the former southern congested district has ex-

perienced an enormous shrinkage in real estate values, except

along certain special streets and certain highly specialized

districts.

The causes producing this result have been developing

slowly and men were slow to recognize the inevitable ten-

dencies, nor have they had breadth of view enough to start

the forces to acting w-hlch would replace the retiring classes

of business with others or with manufacturing industries

suitable for such locations.

A movement among the merchants to keep the factories

out of the charmed district, which is the center of things,

is in process, and would become more promptly successful If

it were supplemented by a positive movement to locate such

factories in buildings in the deserted districts. Lower rents

are now available, and if modern buildings can be offered this

movement should be reasonably successful, to the benefit both

of the district in which tenants are wanted and of the dis-

trict in which this particular class of tenants are not wanted.

Rats desert a sinking ship and strong measures will prob-

ably be necessary to turn the flow in the directions desired.

The subways seem to the outsider to be the means of sal-

vation for the threatened districts, for they can give trans-

portation facilities from all directions so as to make the whole

of Manhattan Island, so far as this one method of transpor-

tation is concerned, practically equally accessible from out-

side. As the subw-ay system is developed and transfers and

thru and circular routes are devised, which will sew them

all into one continuous fabric, the business and manufacturing

population can select their own places of business to avail

themselves of the advantages of low rents and good quar-

ters. The subway planner and the modern building construc-

tor can thus work hand in hand to the benefit of every one.
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WORKERS IN
THE FIELD

Engineering Advice by State Employes
In commenting upon the editorial on Engineering Advice in

the July number of Municipal Engineering, Professor G. R.

Basconi, municipal and sanitary engineer in the University Ex-

tension Division of the University of Wisconsin, department of

corresgondence study, says:

So far as our experience has been concerned here at Wis-

consin, we have had the kindest co-operation possible from the

engineering profession, since the writer has been very deter-

mined in limiting out work in such a manner that he not only

did not interfere with private practice, but he actually pro-

moted work for the engineers in private practice. This is evi-

denced by the fact that in each case where we have promoted

work to actual construction, there has been, at our suggestion,

a private engineer retained to take over the work, draw the

detailed plans and specifications, and superintend the con-

struction.

Refuse Disposal by Dumping in Omaha
The Editor of Municipai, Engineebing:

Bir:—For many years the City of Omaha has disposed of

refuse and rubbish by dumping it on low ground in various

parts of the city, the most extensive dumping ground being

located at the south end of the west arm of Carter Lake, in

the vicinity of 8th and Ohio streets.

In 1913 the City Council proposed to issue bonds tor the

purpose of constructing an incinerator, but when submitted to a

vote of the people the proposition failed to carry.

Last summer the people residing in that portion of the city

lying to the northwest of the dump at Sth and Ohio streets

protested to the council against further use of that site for

dumping purposes on account of the offensive odors arising

from the refuse, especially during the summer season.

Mr. W. S. Jardine, Superintendent of the Department of

Public Improvements then took the matter in hand and ar-

ranged to have the refuse and rubbish loaded into cars, hauled

out of the city and dumped where it would not create a nuis-

ance and at the same time could be used to fill up low ground.

A site was selected for a dumping ground along what is known
as Willow Creek Slough northeast of Carter Lake and about

four and one-half miles from the center of the business dis-

trict, partly on the ground owned by the city and partly on

private property. Two parallel tracks were laid along the

edge of the slough with the idea of moving them over as the

filling of the slough progressed. A steam crane was pur-

chased for the purpose of unloading the cars, and it will also

be used to move the track as required.

The loading facilities have not yet been developed on ac-

count of the difficulty of securing sites of sufficient size that

were accessible to railroad tracks. Sites have now been se-

cured, however, and loading docks will be built so that loaded

wagons can be hauled up an incline to a platform directly over

October, 1916

the cars, the platform tipped and the load dumped into the

cars. At the present cars are being loaded from wagons, by

hand, at two stations convenient to the business district.

From 25 cents to 75 cents per load is charged for the

privilege of unloading refuse, rubbish, etc., into these cars, the

charge being approximately 25 cents per cubic yard. The
gross earnings per car average about $12.00 and the city pays

a switching charge of $3.00 per car from one station and $2.00

per car from the other. Watson Townsend,
Engineer, Dept. of Public Improvements,

Omaha, Neb.

Who Can Help Wake Up this Tovim?

The Editor of Municipal Engineering :

Sir—It is with regret that I return unfilled blank which
you desired to be filled out giving data of improvements from
this town.

I am sorry to say that I am living in a town that has no
public spirit to reach out and get the necessities in the way
of pavement for streets. We have some sidewalk, but it is

built by contractors that are not compelled to build to a fixed

grade. It is done this way for we have a bone-head mayor
and a bunch of aldermen that have no interest in the future

of the town.

I will add, however, that a few years ago we did have a

progressive set of aldermen and they started the ball rolling

in the right line by beginning at the bottom and having a

survey of the entire town made. They located a proper drain-

age system for the town and followed this up with fixed grades

for streets, curb lines and sidewalks. They met so much op-

position from the mayor and his bunch that the whole outfit

resigned with me thrown in. Since then I have not evea
opened my mouth, but expect to hunt a live town where things

are done right and they do more.

This town has built cement crossings that look and act

like full-fledged dams when it rains. For this they paid

$10,000.00. On top of this they have recently spent $8,000.00

for fire fixtures when there was no need. If they had taken

this $18,000.00 and started paving with it, we would still have
the fever and be at it now. With this they have a sewer sys-

tem that is worthless. They have no maps of the line or a

profile for same. They don't know whether the line is above
or below grade; as for instance, there was a party that wanted
to build a nice home close in. The sewerage was supposed to

be 9 feet under ground—it was just 2^^ feet. And that is the

way all our improvements here are being done.

I have been thinking some time that if I could get in com-
munication with some of the paving people I believe I could

work up some interest and get some scheme before these

people, for if I can get just one block paved, I would not be

afraid but that we could keep the good work going.

W.



The Ford Metamorphosed

New uses of Ford automobiles are evolving as rapidly as

almost-funny Ford stories.

Out in Bozeman, Mont.. W. G. Alexander, city fire chief,

has taken a standard Ford roadster and, for a total original

cost of $900. has developed a car for both inspection and fire-

fighting purposes that is satisfactory in every respect.

This outfit works alongside a 90-h.p. combination motor

truck and gets to about 80 per cent, of the fires. The cost of

upkeep is very small, amounting to only about ?3 per month.

The car was purchased from a local garage and the mem-

bers of the Hi • ; ;
-

-
- <: '.

:
- . .: ,

of adapting it to the chiefs requirements. The lonneau was

stripped of the windshield and all imnecessary parts; then

was painted white and equipped as follows:

One 30-gallon tank for chemicals taken from an ordinary

horse-drawn wagon and attached to the rear of the car; one

3-gallon tank attached to the right-hand running board; one-

quart pyrene extinguisher; one chief's portable searchlight:

150 feet of %-inch chemical hose in basket; an axe and a

crowbar in holders; a dashboard searchlight; one 16-foot ex-

tension ladder, fastened on the left side of the tonneau; a

drawbar for towing other apparatus if necessary: all electric

lights, and an electric siren horn affixed to the dashboard.

The total weight is only 2,200 poimds.

Cuban Fire Department Motorizes

It is interesting to note the recent visit to this country of

Leopoldo Freyre de Andrade, fire chief of the city of Havana,

Cuba. Senor de Andrade made the trip of his own accord and

at his own expense in order personally to inspect all different

makes and the latest improvements in fire apparatus as

shown at the different factories.

His report, after returning to Cuba, advised the pivchase

of superior apparatus irrespective of its comparative costs

with others, and his recommendation resulted in the place-

ment of an extraordinarily large order, amoimting to $80,000.

The outfit purchased included one 1,000-gallon auto fire

engine (illustrated herewith) and six 700-gallon motor en-

gines, together with two chasses, upon which the Havana fire

department will attach ladders. The order also calls for a

special squad wagon, all of the machines being made by the

Ahrens-Fox Fire Engine Co.. of Cincinnati, O.

New Type Engine for Ligonier

A different type CH-40 combination chemical and hose

truck has just been delivered to the city of Ligonier, Ind.

The machine is one of the latest models built by the South

Bend Motor Car Works. South Bend. Ind., and is equipped

with a hose body capable of carrying 1,000 feet of S^^-ineh

standard rubber-lined fire hose, a 30-gallon chemical tank,

iOO feet of chemical hose, one 12-foot roof ladder and one 24-

foot extension ladder.

This car is capable of making from 30 to 40 miles per
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FIRE DEPARTMENT

NOTT COMBINATION ENGINE HOSE, CLEVELAND, ON
GOODRICH TIRES.

SEAGRAVE COMBINATION HOOK AND LADDER AND
HOSE, DAVENPORT, lA.

CHIEF JOHN F. HEALEY OF DENVER ON "SAFETY
TREADS."

COMBINATION ON SILVERTOWNS. TERRB
HAUTE, IND.

hour under full load, It being equipped with a 40-li.p. 4-cyl-

inder motor and mounted on 37 by 5 Goodyear pneumatic

tires. It is of the worm-drive type and also carries a full

quota of fire-fighting equipment.

New Mack Pumping Engine

On a lV4-ton worm-drive Mack chassis, 144-inch wheelbase,

the Schenectady fire department has mounted a 4-cylinder

Schenectady Westinghouse 4-cycle, 6-inch bore by 7-inch stroke

gasoline pumping engine in connection with a rotary pump.

The engine is mounted on a sub-base which is attached to the

frame. The motor is started by a Westinghouse starter. The

motor developes about 60 to 65-h.p. Capacity discharge per

minute is 732 gallons. With just one stream working it will

throw the water 210 feet and with all three streams working

it will throw the water 180 to 190 feet each. The longest dis-

tance they ever pumped was one stream 1,600 feet. Last

winter, with the thermometer registering 15 to 17 below zero,

the pump worked for 71/2 hours without stopping, throwing

two streams of water, each thru 800 feet of hose. On this

particular fire the two steam engines which were working
alongside of the Mack apparatus continually froze up and they

had all they could do to keep one feeble stream apiece on

the fire.

It took $40 worth of fuel to keep the steam engines work-

ing the IVz hours, whereas the Mack did more than double

the work on 13 gallons of gas and two quarts of oil, at a cost

of a trifle over .$3. The engine and equipment weighs a trifle

over 4,000 pounds. The job is geared 73.i to 1 and has at-

tained a speed of 32 miles per hour with this ratio. It is very

powerful and had very little difficulty in plowing thru the

snow last winter, which was the severest they have had in

that section in twenty-eight years.

The hose used is 3-inch and 2i/i-inch. For the first 250

feet next to the engine the 3-inch is used: from that on the

21^-inch is used.

The gasoline engine and equipment were formerly mounted

on a horse-drawn apparatus and the change-over was made
by the chief engineer of the Schenectady fire department.

October, mir,



MUNICIPAL ENGINEERING

AHRENS-FOX PUMPING ENGINE IN NEW YORK ON
GOODRICH TIRES.

Motorizing Horse-Drawn Equipment
The passing of the horse in fire department work is in-

evitable. The quicker, surer method of transporting fire ap-

paratus on motor equipment has been the means of saving

many lives and millions of dollars in fire losses in American
cities during the past year.

"The constant care which horses require," says Geo. W.
Cushing, sales manager for the Federal Motor Truck Co.,

"the expense of feeding, shoeing and veterinary services, to-

gether with a fast depreciation under hard service in the

cities and comparatively higher cost of maintenance in the

smaller towns where the alarms are less frequent, have al-

ways been large factors in the rapid changing over of this

equipment to the motor, which requires very little attention

and is of absolutely no expense, except when in actual

operation.

"The transition from horse-drawn to motor fire equipment
need not be necessarily very expensive as was demonstrated
by the city of Albany, N. Y., which not long ago took an old

combination hose and chemical horse-truck, made slight and
inexpensive changes in the model in order to make it con-

form closely to several new pieces of recently purchased mo-
tor fire apparatus, added a few small accessories and had
the whole adapted to a Federal motor chassis. As a result

the city of Albany now has in its old truck a new, strictly

modern unit which is strong, reliable, speedy and up to the

minute in every respect.

"Many other cities thruout the country have motorized
their fire departments in the same manner and today are en-

joying all the benefit and economy of motor apparatus that

otherwise possibly would have been beyond their reach finan-

cially, or at best would have cost them two or three times
as much."

In many cases the cost of changing over has been even
less than in Albany, because without making any changes
whatever in the body equipment they have simply transferred
it to a motor truck chassis, involving only a few hours' labor
of some local wagonmaker and a small amount of timber for

bolsters, sills, etc. The effect is wonderful not only in ap-

pearance and efficiency of the machine, but in the men whose
duty it is to respond to the alarm.

One of the first cities in this country to adopt this prac-

tice was Lynn, Mass., which, like Albany, has a population of

some 100,000 people, and is thoroly up-to-date in every re-

spect. Its fire department is now completely motorized and
includes six motor chassis, on which have been mounted
hose-chemical and turret-truck bodies and equipment. Chief
Edward E. Chase says his trucks are giving the best of sat-

isfaction and the saving to the taxpayers has been several
thousand dollars.

How different this foresight from that of other municipali-
ties where horse-drawn equipment which, with a few small
changes, could have been made the equal of any, has been
discarded as junk or traded in at a very small proportion of

Its actual worth. We do not believe that this has been a

wilful waste of money on the part of the men who have
handled these matters, but due solely to the fact that they
do not realize what very satisfactory and eflicient motor ap-

paratus may be made from their present horse-drawn equip-

ment, by simply transferring it to a fire chassis.

Mr.viciPAL Engineering will be very glad to furnish in-

structions and estimates for making changes of this charac-

ter to any city or fire company that is interested in obtaining

the maximum fire protection at a minimum expense.

NOTE THE CHIEFS MOST ACTIVE HELPER. STAND-
ING TO HIS LEFT.

Unusual Record Made by Motor Fire Engines

A remarkable showing was made recently at Chicago dur-

ing a competitive test of motor fire engines. An engine

equipped with a double-action piston pumping unit succeeded

in delivering a stream of water at the roof of the Masonic
Temple (354 feet above street level), at a nozzle pressure of

230 lbs. per square Inch.

The machine making this record is a distinctive design,

the multiple pump being mounted at the extreme front of the

chassis, directly in front of the motor. The clutches and
transmission elements are separate and power is derived from
both ends of the engine's crankshaft.

One of the most interesting points about the engine is the

method used to cool it at the same time it is driving the pump.
A series of looped tubes is attached to a bronze junction box

and extended into the suction chamber. As the water from
the radiator circulates thru these pipes. It is cooled by the
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volume being discharged from the pump. This cooling pro-

cess can be regulated by either increasing or decreasing the

flow to the loops. This is both convenient and efficient.

The car, which is made by the Ahrens-Fox Fire Engine

Company, of Cincinnati, 0., has a wheel base of 171 inches.

Its engine is capable of developing 100-h.p. and a road speed

of approximately 30 miles per hour.

Alcohol a Substitute for Gasoline

By Dr. F. E. Young, Canton, 0.

Only a few years ago gasoline was an outcast, a commer-

cial waif, a foundling without a friendly doorstep to receive

it; today it is King of the Road and shares public interest

with "war brides" and other favorites of the commercial

world. So rapid has been the increased demand for gasoline

that the question of either increasing the supply or finding a

suitable substitute has engaged the attention of many experts.

Practical men think that the day for gasoline under 25 cents

is fast passing and even higher prices may be looked for.

Ultimately there must be found a substitute, and alcohol

looks most promising. That will be another necessity of life

for the farmer to furnish.

Since 1910 the number of automobiles in use has been

multiplied by six and now there are 2.250,000, with about a

million added annually. There are about 300,000 motor boats

and 700,000 gasoline engines doing farm and factory work.

The demand for gasoline is increasing by leaps and

bounds, while the supply of crude oil is actually diminishing.

A year ago the great Cushing oil field In Oklahoma was pro-

ducing over 300,000 barrels of petroleum daily; now it is

turning out less than 100.000, higher in gasoline than any

other oil in the world.

Before the war we were exporting about 100,000,000 gallons

and now about four times that amount annually, about 40 per

cent, of the entire production. The United States produces

about 65 per cent, of the petroleum and gasoline of the world.

While the production of crude oil has decreased, the sup-

ply of gasoline has been increased by new and improved meth-

ods of manufacture and by lowering the quality, so that in-

stead of 4 per cent., a yield of from 20 to 40 per cent, is now

obtained, of 58 to 60 deg. test instead of the former 72.

The earlier development of kerosene for lighting purposes

and the Civil War tax on alcohol drove a colored alcohol mix-

ture used as a lighting fluid from the market. The kerosene

oil at first was so volatile that many fires and explosions

occurred, and the light boiling fraction had to be taken out.

At first they took off only from 2 to 4 per cent, of this gaso-

line, which they ran into the nearest stream, where it was

not only a waste but a nuisance and a menace.

Inventors found methods of utilizing it in the gasoline

lamps and stoves and other uses, but the production had to be

held down until the internal combustion engine appeared,

just in time to offset the introduction of natural gas for house-

hold purposes.

Shortly the automobile began to increase the demand until

the infant terror of the oil industry has pushed King Kero-

sene from the throne and has now become the Czar of the

whole empire of petroleum commerce and there are few who

do not stop at the sign of the garage pump to pay him tribute.

The element of distribution is most important in any mo-

tor fuel to come into general use. Gasoline, produced in

large quantities only at certain centers, must be transported

long distances, to many points of distribution. The present

efficiency and economy of gasoline distribution are simply

marvelous. You can find a supply at nearly every cross roads,

at almost every farm house and there is hardly a port into

which the motor boat may chance to poke its nose, where it

will not find a supply of this fuel awaiting the demand of the

consumer.

A substitute, however, that can be made in any locality,

from native material at small factories, will not need such

an extensive and elaborate system of distribution nor ex-

tended transportation.

Alcohol can be produced wherever any form of vegetable

matter can be obtained; in cities and densely populated lo-

calities the demand for motor fuel is the greatest, and for-

tunately the materials for making it from market, trade, and

factory waste are most plentiful.

The largest alcohol producing plant in the world is now-

being built at Baltimore, Md., to take, at a cost of less than

$4 a ton, the waste molasses from the West India sugar fac-

tories, heretofore run into the water to get rid of it, but now

to be utilized, the entire output of alcohol for the coming two

years being already sold to the warring nations of Europe.

The cost of working will be less than $3 per ton, making the

entire cost $7. The yield per ton of molasses is from 150

to 180 gallons. Alcohol is now worth about 65 cents per

gallon, a profit of about $100 per ton of molasses.

Cities are destroying thousands of tons of garbage at great

expense that would yield, by proper treatment, from 10 to

15 gallons of alcohol per ton, besides other valuable by-prod-

ucts, sufficient to pay for the reduction, leaving the alcohol

as clear gain.

New Orleans being the principal port of entry for the

banana trade has 2,000 tons of banana waste yearly to dis-

pose of, which is rich alcohol material, but is now dumped

into the water along with the city garbage. The sugar fac-

tory and cannery waste, the farmers' cull fruit and potatoes,

the lumbermen's and pulp-mill waste should all be utilized.

About 1,000,000 tons of wood pulp are made in the United

States and Canada yer year. The woodsman wastes about

one-half in chips, stumps, tops, and culls. The pulp mill
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wastes about one-half of its receipts of wood in the removal

of the bark, knots and heart wood. About half of the wood
actually treated Is dissolved and washed away in the waste

liquors, so that 7 tons of wood are destroyed to get 1 ton

of pulp.

Prom 15 to 20 gallons of ethyl alcohol can be made from

a ton of wood waste, or over 100,000,000 gallons of alcohol,

besides other valuable by-products from the total wood pulp

waste. The lumber industry probably wastes as much more.

Broom-corn and sugar-cane seed and cotton stalks can all be

utilized. The vast kelp beds of the Pacific ocean that arc

to be harvested for the manufacture of potash will at the

same time furnish an immense supply of alcohol.

So long as alcohol is made only from whole grain at large

central distilling plants, or its manufacture from otherwise

waste material, as the waste molasses, is controlled by the

same interests that produce the gasoline, the production can

be held down, so that the price may be held up.

The column still is continuous, has great capacity and con-

centrates the alcohol to the required strength at one operation,

but it is in the control of the same interests, and the govern-

ment requirement of 180 deg. proof or 95 per cent, pure, has

heretofore required the use of that still. With the old pot

still, at least three distillations are required to make 95

per cent, alcohol, so it cannot compete with the improved still.

Process and apparatus have been perfected whereby al-

cohol can be made of the required strength by small or me-
dium sized plants from cheap and otherwise waste material

found in every locality. The saving in cost of material,

transportation of the material to the distant distilling plant,

and return of the alcohol to the point of consumption, will

give the advantage to the small or local alcohol distilleries.

It is to such plants that we must look for the production of

a sufl3cient supply to bring down the price of alcohol so as to

compete with gasoline. This was exactly what was contem-

plated by the United States Congress when it passed the In-

dustrial Distilleries and Denatured Alcohol Acts. Releasing

industrial alcohol from the internal revenue tax was meani

to encourage the manufacture so that it would become plen-

tiful and therefore cheap, as is the case in some foreign

countries.

That alcohol is the best substitute for gasoline as a motor
fuel, is well shown by the United States Agricultural Depart-

ment and Bureau of Chemistry in a number of bulletins for

free distribution. Alcohol can be used in the gasoline engine

without any change in the engine, but for regular use it

should be given more pressure in order to secure the greatest

efficiency. It can be mixed with gasoline in any proportion;

it is not explosive and should it become ignited the fire can

be easily extinguished with water.

The high cost of alcohol is the only thing that prevents It

becoming the universal motor fuel. Each community can now
make its own alcohol, which will solve the distribution prob-

lem, at the same time that it utilizes its waste materials. In-

dustrial alcohol and other by-products afford a great oppor-

tunity for conservation and the profitable employment of

capital.

Cost of Quarry Blasting

The blast made recently at the quarry of the Colorado

Portland Cement Company, Portland, Col., with Monobel No.

6, shows that excellent results can be obtained with this ex-

plosive in quarry work.

The quarry face at Portland is from 39 feet to 49 feet high.

The stone consists of homogeneous layers of limestone varying

in thickness from 6 to 28 inches and separated by thin layers

of shale varying from nothing up to 6 or 8 inches thick. The
stratification is flat and the quarry floor practically level.

The blast consisted of 44 holes, arranged in four rows,

<'ach hole drilled 2 feet below the quarry floor level.

The charge of powder in the first row was figured for 2»4

cubic yards of stone per pound, there not being any burden

in front at the bottom. Holes in the rear rows were loaded

for 2 cubic yards per pound of explosive, to obtain a better

shattering effect.

The following summary gives in detail the cost of prepar-

in.g and firing the whole blast:

.Number of holes 44
Spacing average 20 ft.

Murden average 20.6 ft.

Depth average 45 ft.

Ton.'* of rock broken 61,182
Cubic yards 30.213
Cost of drilling (labor) i 261.89
Cost of drilling (power) 24.«0

Total cost of drilling t 286.89

Total feet of hole 2,094
Cost per ft. of hole (drilling) { .1317
(^ost per ton of rock (drilling) .0#64
Charge of powder per hole 265 lbs. to 425 lbs.

-Amount of Mon. powder in shot 14,850 lbs.

Amount of Giant powder in shot 100 lbs.

Cost of 44-42 ft. fuses & $0.1848 $ 8.13
Cost of 9-36 ft. fuses ® $0.1632 1.47
Cost of Mon. ih $0,125 including freight 1.826.25
Cost of Giant iS $0,115 including freight 11.50
Cost of shot (powder and fuse) 1,852.39
Cost of shot (drilling and loading) 325.64

Toi.il cost of shot $2,178.03

Cost per ton of rock (powder and fuse) $ .0302
(iost per ton of rock (drilling) .0046
(iost per ton of rock (loading) .0096

Total cost per ton of rock $ .1354

Number ft. of powder in all holes 1,294
Number pounds of powder in shot 14,850
Number of pounds of powder per ft. of hole from 5%-in.

hit 12.25
Amount of rock broken per pound of powder:

4.0 tons.
2.03 yds.

Result.s:
.Shot appears to have brok<*n up \'ery good.

Motor Vehicles in Minneapolis

The city of Minneapolis owns 58 motor vehicles and makes

monthly allowances for maintenance of 12 individually owned
automobiles. They are distributed among the departments as

shown in the accompanying table:

Owned by individuals
for which a monthly
allowance is made

Owned by city for maintenance
City Engineer's Department 12 2

Water Works Department 6

Fire Department 10
Police Department 10
Street Lighting Department 1

Board of Education 3 6

Board of Chanties and Corrections... 6 2

Librarv' Board 2

Park Board 9 1

Total 58 12

Fire Department Notes

J. H. Harrison, chief of the Brunswick,

Ga., fire department, has been a fireman

for thirty years and has been chief of the

department since 1910. Since becoming

chief, he has discarded the horses for

motor apparatus, thus effecting consider-

able saving for the city. The report of

the Fire and Building Permits Committee

states that a feed bill of ?S68.86 will be

replaced by a gasoline and chemical bill

of $200.00.



Vacuum Street Cleaning in St. Louis

For sixty days in June, July and August the street division

of the Department of Streets and Sewers experimented with a

vacuum street cleaner plant, consisting of two machines, a

patrol machine for cleaning the main part of the street and

a gutter machine for cleaning the gutters.

C. M. Talbert, director of the department, has made a re-

port upon the work done, from which, and a letter from the

director to the editor, the following is aTjstracted and ex-

tracted:

Close observations made of the work of the machines war-

rant some conclusions and a comparison of the cost of the

work with the method in use for some years past. Among the

things which can be said in favor of the work of the ma-

chines, are:

First: A very complete removal from the street surface

of all foreign matter and particularly what is known among
those who study street refuse as "dust," this being the very

fine and at times impalpable particles which lie close to the

surface of the pavement and which have been found by bac-

teriologists to be the germ-carrying part of street refuse.

Second: By cleaning these streets every night, the depart-

ment has been enabled to eliminate street sprinkling entirely.

There has not been on the streets of the downtown section

any sprinkling since about the first day of July. Those street

sprinklers made from six to eight trips each business day over

each of the downtown streets and their very slow movement
and the fact that they must take the center of the street in

order to properly cover the surface, complicated the traffic

problem.

Third: This absence of the street sprinkler leaves a dry,

clean surface for traffic and in these days when probably 75

per cent, of this traffic is automobile, it adds greatly to safety

by eliminating the tendency to skid; the report of the police

and others interested in traffic shows that there has been a
great diminution of accidents from such causes during the

past thirty days. There must also be considered the general

inconvenience to pedestrians from the sprinkler sprays.

Fourth: As would naturally be expected, the use of the

vacuum system has materially reduced the labor necessary to

keep clean the sewer inlets and catchbasins. The superin-

tendent of sewers reports a reduction in material removed of

about 35 per cent. This proportion will be increased still

further as the system becomes established and it is antici-

pated that the expense of cleaning sewer inlets will be re-

duced about 50 per cent. It has also very materially reduced
the number of complaints of stopped or blocked sewers.

Fifth: From an examination of material taken from the

.streets, it does not appear that the asphalt surfaces are sensi-

bly worn by the brooms.

Sixth: The more complete removal of dust and dirt from
the streets reduces the work of the white wings and while

they have not been reduced in number during the experi-

mental period, it is certain that some reduction could be

made. It will always be necessary in any system of street

cleaning to have white wings in the congested district during

the business hours.

Among the disadvantages, is the inability to use the ma-
chine under any other conditions than when the roadway and
gutter are perfectly dry. During our experimental run of

sixty days there have been six nights on which work could not

be successfully done. It would appear to me likely that dur-

ing the rainy season, that is, from the middle of March to

the first of June, it would be necessary to use some form of

street flushing at least twice per week. This is largely a mat-

ter of guess, as no two seasons are at all alike. There have

ELECTRIC DRIVEN STREET
SWEEPER AND SPECIAL, WAGON
FOR RECEIVING SWEEPINGS TO
TRANSPORT TO DUMP. WHEN IN
OPERATION THE TWO UNITS ARE
CONNECTED AND THE AIR PAS-
SAGE, ENBS OV WHICH ARE SEEN
NEAR TOP. IS CONTINUOUS.
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Date

June

3
5
6
7
8
9
lO
12
13
14
15
1<>

IT
19
30
31
22
23
24
26
27
28
29
30

MUNICIPAL ENGINEERING

DATA COVERING SWEEPINGS ON 140 BLOCKS. JUNE AND JULY

JUNE -191«-
Gutter Machine Center Machine Date
Cubic Yards Cubic Yards
3.37 1.80 July I

I.OO 1.90 3
3.92 2.56 4
Rain 5
Rain e

1 hour only 7
1.4H 4.38 8
3.37 lO
3.68 .22 11
4..18 4!58 12
4.36 3.18 13
2.92 2.18 14
4.18 2.18 15
3.08 2.18 17
3.38 2.18 18
4.18 3.38 19
3.68 2.18 20
3.37 3.37 21
Rain 22
2.18 3.92 24
3.18 2.18 29
4.99 2.48 26
3..>1 2.18 27
2.98 2.98 28
2.62 2.48 29
2.48 2.00 31

78.49 5t.l9

SUMMARY

JULY
Gutter Machine Center Machine
Cubic Yards Cubic Yards

3.08 2.18
2.68 3.19
4.00 2.11
2.48 1.08
2.48 2.00
3.08 2.18
3.08 2.18
3.78 2.18
3.68 3.06
3.37 3.96
2..50 3.78
3.40 3.98
3.06 2.77
3.4H 2.58
3.51 2.78
3.51 2.18
3.48 3.68
3.06 2,18
2.78 2.03
3.08 2.GO
3.62 2.78
3.68 2.79
2.18 1.75
2.98 2.40
2.98 2.40
3.68 3.08

82.69 67.28

June Cleaning 1.32.98 Cubic Yards removed, or 226,066 Pounds
July Cleaning 1 19.97 Cubic Yards removed, or 2.> 1,9 19 Pounds

Total 282.9.5 Cubic Yards or 181,01.5 Pounds
June Cleanings 22 average per cleaning 6.0 1 cu. yds. or 10,268 Pounds
July Cleanings 26 average per cleaning «>.77 cu. yds. or 9,809 Pounds

Total 48 average per cleaning .5.89 cu. yds 10,013 Pounds

REMARKS
On July 3rd it ramed until 9 P M. Machines started cleaning at 1 :30 A. M
On July 12th it rained from 4 to 6 P. M. Machines started cleaning at 8:15 P. M.
On July 19th there was a heavy rain fall of .81 inches from 2 to 3 P. M. Machines started cleaning at 7:30 P. M.

been periods wherein the vacuum cleaner could undoubtedly

be used a good portion of the time, even in the month of

March, which Is one of our most troublesome months on ac-

count of the prevalent high winds. It must be borne in mind
that the same rain that would stop the work of the vacuum
cleaner would have a tendency to wash the dust into the sewer

or If not heavy enough for that, to eliminate it thru a natural

sprinkling.

The owners of the machines desire to contract for the

street cleaning and have refused to sell or. lease any of the

machines, basing their refusal upon their claim that they are

more interested than anything else in the success of the ma-

chine and that their men are trained especially for this work:

that failures In other machines of like character that have

been placed upon the market from time to time have been

largely due to placing their operations under men who are not

vitally interested in their success.

They propose to charge 80 cents per 10,000 square feet of

street actually cleaned, with no payment for days when work
cannot be done.

At the present time, we are cleaning approximately 174

great squares, which would cost $140. Assuming 120 days of

work for the remainder of the fiscal year, we have §16,800,

which equals the cost for cleaning the entire district six

nights per week during favorable weather for the remainder

of the year.

As against this payment, to clean the streets during this

period by our ordinary process of flushing once each week,

the cost would be 34 times ?124, or $4,216, or a net increase

in cost to the street division of $12,600.

To be credited in crews picking up papers, etc. . . .|1,800.00

Withdrawal of sprinkling taxes for eight months (re-

version to Municipal Revenue) 4,000.00

Cost of water for sprinkling and flushing 1,500.00

Saving in inlet cleaning 400.00

Total $7,700.00

Leaving a net increase of municipal expense for this

cleaning of $4,900.00

In conclusion, it may be said that during this period since

the sprinkling wagons have been removed and the vacuum
cleaning instituted, there have been no complaints of dust or

dirt in the congested district and this department has re-

ceived numerous verbal commendations upon the changed

conditions as well as ha\'ing on file a number of letters from

merchants, stating that conditions so far as dust is concerned

have been improved.

October, J9i6
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A contract on the terms given Is recommended by the

Director.

Since the report was made some examinations have been

made of the materials collected by the gutter machine and the

patrol machine and the details of the materials collected by
each, which shows that approximately 60 per cent, of all street

dust is found within 8 feet of the gutter and that by far the

greater part of the coarse dirt is collected from the gutter.

Three classes of districts are compared as follows:

First: On thorofares traveled practically exclusively by

automobile, street dust passing a 200-mesh sieve amounts to

5.8 per cent, and that retained 94.2 per cent.; total, 100 per

cent.

Second: With mixed automobile and horse-drawn vehicles,

steel tired, dust passing a 200-mesh sieve amounts to 10.9 per

cent, and that retained S9.1 per cent.; total, 100 per cent.

Third: On streets used almost exclusively by horse-drawn

^^3^

^:^-\ ^.^^

SHOWING LAYERS 1)1 .STKEKT LilKT A.S DEPOSITED
IN BOX BY THE AIR, \\HICH CARRIERS THE SWEEP-
INGS TO THE BOX.

rubber-tired vehicles, dust passing a 200-mesh sieve, amounts

to 30.6 per cent, and that retained 69.4 per cent.; total, 100

per cent.

It would appear from this that the very fine dust is col-

lected on streets that are subjected to steel tire traffic and the

steel shoes of horses, and that the automobile traffic tends

rather to leave the dust in coarse particles.

The preliminary bacteriological examination showed that

the gutter dust contained 270,000,000 germs per cubic centi-

meter and that the dust from the center of the street con-

tained 249,000,000 germs per cubic centimeter. The city bac-

teriologist is making a further detailed study of the samples

submitted.

The work will be continued for a period of at least throe

months and additional interesting information is expected.

The Way-Cleanse Company, of Sandusky, 0., own the ma-

chines and are operating them on the St. Louis streets.

The accompanying table shows the results of each day's

work with each machine on the days in June and July on

which it was operated.

October. I'JIC,

Proportioning Waterproofing Material in Concrete
The usual specification for using a paste waterproofing

states that a certain amount by volume shall be mixed with a
certain number of parts of water. This mixture is then to

be used in place of clear water for tempering the cement and
aggregate.

Since the amount of water used for each yard varies from
25 gallons to 40 gallons, so also will the amount of water-
proofing per cubic yard vary. For example, we will take a
waterproofing that is used in the proportion of one part by
volume to 36 parts by volume of water. If 1 gallon of water-
proofing was mixed with 36 gallons of water there would be
a total of 37 gallons of waterproofing mixture to be used the
same as clear water for tempering the cement and aggregate.

Assuming that the waterproofing weighs 8 pounds per gallon,

then every gallon of mixture would contain 1/37 of S pounds,
i. e., 0.21G pounds of waterproofing. The contractor using 25
gallons of water per cubic yard will use 25 times 0.21G, or 5.4

pounds of waterproofing, in every yard, while the contractor
using 35 gallons of water will use 35 times 0.216, or 7.5 pounds
of waterproofing, in every yard. This would mean that one
man is using too little or the other too much. It demon-
strates that uniform results cannot be obtained by mixing the
waterproofing as specified above. It is necessary, instead, to

specify that a certain number of pounds of waterproofing shall

be used per cubic yard ami then introduce that number of

pounds regardless of variable factors.

A method has been worked out by which this may be ac-

complished easily and simply, which has been used very suc-

cessfully on several large operations, including the Rochester
sewage disposal plant, Bevis Hill reservoir at Schenectady,
.\ew York, Omaha reservoir, and others.

One of the most interesting was the Rochester sewage dis-

liosal operation, on which Trus-Con waterproofing paste, con-
centrated, was used. There were several large concrete tanks
which had sloping bottoms. A concrete of moderately dry
consistency (28 gallons of water per cubic yard) had to be
used on the bottoms, and the side walls were poured with a

concrete of wet consistency (35 gallons of water per cubic
yard). Mr. Poole, chief engineer, was very anxious that the
concrete should be uniformly waterproofed and, of course, this

could not be done by mixing one part of paste with 3G parts
of water. Also, the contractors had bid a certain amount per
yard for waterproofing and they had to be assured that they
would not use a greater amount than that specified. It was
decided that 6 pounds of paste per cubic yard was sufficient

for this job, and it was introduced as follows:

The head was knocked out of a barrel of paste and half

of it removed to an empty barrel. About five gallons of water
was added to the half barrel of paste and the mixture was
stirred thoroly. The object of this stirring with a small
amount of water is to prevent the formation of lumps, which
are liable to occur if all the water is added at first

When this has been thoroly stirred to a smooth consistency,
more water is gradually added while stirring until the barrel

is full. This gives a thick, creamy mixture containing one
part of paste and one part of water. The paste weighs S

pounds per gallon. So every gallon of one-to-one mixture con-
tains 4 pounds of waterproofing paste. Since 6 pounds of

paste was to be used in every yard, l'^ gallons of the one-to-

one mixture was necessary. The mixers used were of % yard
capacity, and so in every batch there was used % of 1% gal-

lons, or 9 8 gallons, of the one-to-one mix. A measure was
made which held just the correct amount for one batch, and
the workman filled this and dumped it into each batch as the
cement and aggregate were added. This insured that G pounds
of paste would be introduced into every yard of concrete, re-

gardless of the number of gallons of water used. Each nfght
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Rochester Sewage Disposal Plant. Showing Sloping Tank Buin.\i-. \\ in i;i Uviiiii: In:'. .Mixture had to be used,

Waterproofed with Truss-Con Waterproofing Paste, Concentr.^ted, C. Arthur Poole, Stpebvising Engineer.

the number of yards of concrete and the number of pounds

of paste used were accounted, giving a check on amount. This

was a good safeguard. On the first day's run it was found

that each batch was running a little over % yard, and on the

next day a slightly larger amount of the paste mixture was

added.

When this specification was first advocated there was fear

that the waterproofing would not uniformly distribute itself

when added in such a concentrated form directly into the eye

of the mixer. But the method has been used on any number of

operations, both large and small, with perfect success. Even

when the concrete is hand mixed this method gives perfect

results. It stands to reason that if a concrete mixer will make

a homogeneous mass of cement, sand, stone and water, that It

will also uniformly distribute a waterproofing which in itself

is mixable with water.

This method is very easy to use. All that it is necessary

to know is the number of pounds to be used per yard and the

capacity of the mixer.

This method has several advantages over other methods.

A barrel of one-to-one mixture will last a half day on an ordi-

nary operation, which means a saving because an extra laborer

will not be required for mixing the waterproofing. The job

can be figured to within a few pounds of the amount needed

and the contractor can figure his waterproofing bid more

closely. The architect or inspector can check the contractor

at any time by recording the number of yards of concrete

poured and the number of pounds of paste used.

The paste in the one-to-one mixture does not separate out

very rapidly, but it should be stirred every time before taking

out a measure full. Usually one stroke of the paddle is suflS-

cient to keep a uniform mixture.

An illustrated description of the design of the Rochester

sewage disposal plant will be found on page 181 of the May
number of Municipal Engineering, to which reference may be

made for further details. We are indebted to Structural Con-

servation for the cut and data.

Motor Traffic in Seattle

In Seattle, Wash., official checks at seven points, taken at

stated intervals, showed 5,160 motor vehicles in 1911 and

17,568 in 1915, an increase of 222 per cent, in motor traffic.

Horse-drawn traffic decreased from 8,266 In 1911 to 3,261 In

1915, or 60.5 per cent. The total Increase In traffic is 55

per cent.

The state records show that 9,540 licenses have been issued

for Seattle motors, J,329 of which are auto trucks in use by

owners, and r.05 are auto trucks for hire, or nearly 17 per cent,

of the motor-driven vehicles owned in the city are motor

trucks.

October, WS



Street Railway Track Laying

The Chicago surface lines are relaying their douhle track

line on Lawrence avenue, between Kedzie and Cicero avenues.

in preparation for the paving of the street. A 24-inch water

pipe is being laid also as rapidly as the track construction is

completed. The old roadway was almost impassable except

on the street railway tracks, which had 5-inch light rails laid

on sawed yellow pine ties set about 2 feet between centers.

Most of these ties, when taken up, are in very fair condition.

The street railway area was paved with rather small and ir-

regularly shaped granite block on sand cushion, the upper

surfaces of which had rounded off so as to make the pave-

ment quite rough.

To remove the old roadbed the old rails are first lifted up

by means of jacks inserted under them, and they bring most

of the ties and paving blocks with them. The old tie rods are

knocked out, the rails are pulled out one by one by a team,

and the stones and ties are thrown out, requiring very little

work with the pick, the lifting of the track by the jacks giv-

ing sufBcient looseness to the blocks and their foundation.

The subgrade is then plowed and shoveled out into wag-

ons. The subgrade is then trimmed flat and rolled with a

4 or 5-ton roller running in the trench. The new sawed yel-

low pine ties are laid on blocks 4 inches thick, 'ZVz feet be-

tween centers, and the new grooved 7-inch rails are spiked to

the ties. Then blocks are placed under the rails, about three

to each rail length, and the blocks are removed from under

the ties. This leaves a full open space under the ties 4 inches

high, into which concrete is filled and carried up to a level

about 1 inch above the top of the ties. The blocks under the

rails are left in to hold the rails up until the concrete has set.

and then they cannot be removed. Universal cement, sand

and broken stone form the concrete. When special temporary

filling is required for cross-overs and tracks to use during

construction, crushed slag of three sizes, IVi inch, 1 inch, me-

dium and dust, was \ised. tamped into place, with some sand

for filler.

The north track was first constructed and put into use.

and then the south track. In joining up the concrete for the

second track with the older concrete, a slight valley was left

about half way between the tracks. In this valley a copper

wire cable for return current was laid and covered with ce-

ment mortar.

The rails of each track are connected with strap ties, with

the flat side vertical, spaced about 6.5 feet apart. A sand

cushion of about l',4 inches is spread on the cured concrete

and the blocks are laid on this. The blocks of dark gray

granite, most of them, and about 6 by 6 by 8 inches in size,

are laid on this cushion carefully to give as uniform a top

surface as possible. They are carefully cut and make joints

less than % inch in width, and are fitted In carefully between

the strap ties, so that the surface of the completed pavement
does not show the location of the ties.

The blocks are grouted with cement, are then thoroly

tamped into bearings, and the joints are again grouted and
the grout swept in until the joints are thoroly filled. Sand is

then scattered thinly over the surface.

The rail joints are laid opposite, the joints being made
with tie plates about 18 inches long, bolted with one bolt to

each rail. The cross-ties are set about 12 inches apart at

these joints so that the tie plates ordinarily extend over cross-

ties at both ends. The spaces at the rail joints are left un-

paved until the rail joints are welded, and then the pavement

is completed. It is scarcely possible to find the junctions of

the rails anywhere in the completed structure.

Most of the work is done by the Chicago Surface Lines by

day labor. The Citizens' Construction Company has a con-

tract for removing the earth to make room for the new foun-

dation. The company uses a small concrete mixer, mounted

on a car, which follows up the concrete work on the track be-

ing laid as rapidly as is necessary. Materials are brought in

on small dump cars hauled by electric motors and dumped at

convenient places along the line. One line is kept open for

regular passenger travel, delays of traffic being but little more

than those due to operating a fairly busy line on one track

without turnouts for a mile or so.

Concrete Roads and Streets

Figures recently furnished by the Road Bureau of the

Portland Cement Association indicate that in five states con-

tracts have so far been awarded this year for 1,000,000 or

more square yards of concrete pavement. The states and

figures are as follows:

Illinois 1,412,789

Ohio 1,391,430

Indiana 1,342,095

New York 1,150,304

Iowa 1,000,291

Michigan, Wisconsin, California and Texas are making

good strides toward the million mark, as indicated by the

following figures, although it should be mentioned that the

records of California were not complete when totals were

made up.

Michigan 606,112

Wisconsin 546,203

California 448,749

Texas 530,470

It is Interesting to know that most of the yardage In Iowa

is for city streets, while the greater portion of the yardage

in other states is for country highways.

(tober, 1916



150 MUNICIPAL ENGINEERING

Tar-Macadam Paving in County of Clackmannanshire,
Scotland

This article comprises a most instructive account of tlie

manufacture of tar-macadam at the county depot of Clack-

mannanshire, Scotland. Mr. Jno. C. Alford, the county sur-

veyor, furnishes some interesting figures as to costs, and we
would especially draw attention to the fact that no young
men are employed, the average age being fifty-seven years.

This has only been possible owing to the careful way in which
the plant and general arrangements have been planned by

him, and the county is certainly to be congratulated on the

general efficiency and low cost of production, especially in

view of the natural difficulties to be contended with and the

good wages paid.

The county council have recently abandoned their old

quarry, which was situated at the west end of Tillicoultry, a

town lying on the southern slope of the Ochil Hills, which

form the northern boundary of Clackmannanshire. The iso-

lation of this old quarry from the neighboring ones, together

with the natural barriers surrounding it, which caused long

detours to be made in order to reach the principal highways
of the county, and the fact that the town folk passing thru

the town, were responsible for the council deciding to look

around for a spot more central which would be within easy

access to the neighboring quarries, which supply the rubble

and other metal for the road work, and which would also

shorten the journeys of the tractors to reach the chief roads

of the county.

Eventually the present depot, known as Bankhead stone

depot, was set up, this occupying a two-acre field alongside

the North British Railway, Devon Valley line, at Bankhead,
about % mile to the west of the old depot. There was an old,

disused railway line running across this field, and owing to

certain mining operations years ago the ground sloped in

different directions from the embankment of the rail line, and

thus offered admirable facilities for the installation of m»-

WITH THIS \i I \ 1 Ml I I I -1 I II I \ \l 1 Ml 1 V^ I I I I \ s I I I \\

BODIED MEN I <R i^T) I 1. rnsi r \sDri w 1 1 h to a. (tREa.t evte\ i \\i i the m mi ep oi \u \ i rni < rn ^n r er
CENT., THESE BEIiXG VERY ESSENTIAL POINTS JUST NOW. ONE THOUSAND TONS OF TAR-.MAC.VDAM WORK WAS
DONE RECENTLY AT THE COUNCIL DEPOT BY THIS NUMBER OF MEN, WHOSE AGES WERE AS FOLLOWS : ONE, 78

YEARS; THREE, 72 TEARS; FIVE, 65 TEARS; TWO, 60 TEARS; ONE. 55 YEARS; FOUR, 50 TEARS; ONE, 35 TEIARS. IN
ALL, EIGHTEEN MEN—I. E., FOUR DRIVERS AND FOURTEEN LABORERS.
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STEAM CRANE AT CRUSHER
PT>ATFORM DELIVERING RUBBLE.

THE ARRANGEMENT OF KOEH-
l;IXG HOT MIXER AND TAR-BOIL-
ER, AND THE HAULING OUT OF
LOADED TRAILER, AND THE
EMPTY TRAILER GOING INTO PO-
SITION FOR REFILLING.

chinery and plant, owing to the various levels obtainable,

which is always a desirable feature in setting up plant, and

particularly of the type used in road-material manufacture.

The platform of the stone crusher in use is a foot above and

to the southeast end of the embankment. Below the crusher

screen are fitted hoppers, which are only used when the bro-

ken metal is to be stored for future use. In addition to the

hoppers there is a chute with folding doors, spaced at every

2 feet, down which the metal slides and fills at any point, the

trailer standing below. When the chute is required the up-

per portion of the chute is formed by lifting the plate side of

the hopper nearest the chute; this, when dropped, forms the

side of the hopper. The metal from the crusher drops into

small trucks which run along a 2-foot gage bogie line to the

loading bucket of the Koehring hot mixer, into which the

metal is tipped for the manufacture of tar or any sort of mac-

adam desired.

As the manufacture of tar-macadam was not contemplated

when this plant was set up, it was necessary to devise some

arrangement to mix the various sizes of metal for this pur-

pose. This \os accomplished by carrying out a new hopper

from the side of the existing hopper to take the three sizes

to a point in the chute where the metal drops into the end

of trailer and discharges the contents into a bogie on a side

line. This arrangement worked very well, not interfering

with the original arrangement, as a shutter in the new hop-

per, when thrown back, allowed the metal to drop freely into

the end of trailer as before. When the treated metal from the

Koehring has filled one trailer the steam tractor hauls this

out of the way, and an empty trailer is placed in position,

while the loaded one is hauled to the road, emptied and re-

turned.

The North British Railway have laid a siding on the north

Bide of the west field, with enough track to hold twelve wag-

ons comfortably. Parallel to this siding, about 12 feet above

it and 21 feet from center to center of rails, a 4-foot 8-inch

gage line has been laid down, on which travels a 2-ton steam

locomotive crane having a 21-foot sweep. This crane lifts all

rubble out of wagons by means of iron boxes with bottoms

worked on the trigger principle, and delivers it either on the

bank or at the crusher when work is in progress. The whole

of the unloading and delivery work is performed by the crane

driver and one man. The crane is also able to run along the

rails to the coal shed and deliver coal where required.

After work had been in progress some time it was found

necessary to have the Koehring hot mixer set up on another

level for the manufacture of tar-macadam. As stated above,

the formation of the ground lends itself admirably to this

purpose. The position finally decided on was the farther end

of the bogie line from the crusher, the loading bucket being

just below the level of the rail, so as to feed direct from the

crusher by a tipping bogie. This position insures the metal

from crusher being quite clean.

The hot mixer was set up on two concrete walls, and on

the discharge side of mixer the soil was cut away to a depth

of 6 feet to admit a trailer to be backed under the small plat-

form, on which was a small bogie which received the tarred

material from the discharge chute, and then tipped the con-

tents into the trailer beneath, thus saving much time and

labor usually expended in shoveling the material into wagons

or trailers.

The tar used in the manufacture of tar-macadam was

heated in a 250-gal. tar-boiler, set up on tue end of the crane

line and packed up high enough to allow the boilins; tar to

run down a 25-ft. chute, with a slope of inches in this dis-

tance, into the measuring taws, of the Koehring machine, and

when ready the required batch of tar wa.s run direct into the

mixing drum. The crane fed the boiler with tar barrel.?, and

BOGIE IN POSITION AFTER TIP-
PING STONE INTO KOEHRING
MIXER LOADING BUCKET.
THE TAR-BOn.KR WITH RUN

FOR HOT TAR FORMED OF HOUSE
RHONES AND MEASURING BOX.
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also lifted uj^ the barrels of fuel oil for the

oil furnace on the machine, and placed them

alongside the engine ready to be strained

before allowing the oil to enter the fuel

tank.

By the thoro organization of this plant

the whole process of receiving the rubble in

the wagons in the siding, delivering it at .

the crusher, making correct-size metal, con- t

veying it to the mixer, converting it into tar

macadam, delivering into trailers for dis-

patch to the roadside, goes on continuously,

no one part having to wait or being depend-

ent on the other.

We believe it will be very interesting for

reads to know the amount of labor required

in the whole process, including the convey-

ing, laying, spreading and rolling of the

tarred stone on the road, and we give the

surveyor's figures herewith:

One crusher-engine driver, who fills up

his spare time helping at the jaws.

One man at the jaws of the crusher.

One man at hoppers, and one man to help him with bogie.

One man at the chute.

One •snglne-driver at the Koehring machine making tar-

macadam.
Two men at box taking deliverj- of tar-macadam.

One man attending to the fires and water.

One man at the tar-boiler attending to temperature and

supplying tar.

One driver at the tractor.

One roller driver and four men spreading metal.

One crane driver and man.

yine-Hour Day.

The steam crane conveys to crusher 50 tons of rubble.

The crusher makes 40 tons of metal, 5 tons chips, and 5

tons dust.

The Koehring tar-mixer makes 40 tons of tarred stone, but

is capable of manufacturing 60 tons in nine hours if fully

worked. The output is limited to the supply in this case.

The tractor conveyed a distance of two miles 40 tons

of tarred stone.

The cost of the day's work:

Cost of rubble. 40 tons at 3s 5d ? 33.07

Wages of crane driver per day 1-17

Wages of loader per day 1-07

Wages of crusher engine driver per day 1.07

Wages of man at jaws 1-07

Wages of three men at hoppers and screen 3.21

Wages of Koehring driver 1-65

Wages of four men at Koehring 4.76

Wages of one tractor driver 1-70

Wages of one roller driver 1.17

Wages of three men with roller at 4s 2d each 3.13

Wages of one night watcher 73

Cost of 336 gallons of tar 24.20

For all the engines

—

Cost of 1% tons of coal 5.08

Cost of oils, fluid, 15 gallons 1.10

Cost of oils, paraflan, 8 gallons 1.17

Cost of cylinder 28

Cost of oils compoxmd 41

Cost of oils machine 12

Cost of oils grease 30

Two tons of %-in. chips for spreading, at 4s 6d 2.18

Cost of wear of tools for spreading on road 73

Wear and tear of all machinery 2.40

THE HOT MIXER OX THE JOB.

Gloves and overalls for men at tar .97

Contingencies 9.14

Total cost of one day's work $106.4&

The superficial area of road, 2 miles from place of manu-
facture, treated with 40 tons of tar-macadam turned under

the system adopted in the county, is 320 sq. yds., at a cost

of J106.48, which works out at 33 Vz cents per square yard.

This is not allowing any credit for the 5 tons of whin dust

manufactured daily, which will be used as a binding ma-
terial for the ordinary water bound macadam road.

Machinery.

The 2-ton steam crane (portable) with rails was supplied

by Messrs. Butters Bros., Glasgow, engineers.

The crusher was supplied about twenty-eight years ago.

and is still very serviceable.

The engine driving the crusher is about twenty years

old, and the motor steam tractor has been in use for nine

years. Both are still quite serviceable.

The Koehring hot mixer was purchased from Messrs.

A. A. Byrd & Co., London, in August, 1914, and was used

on the roadside last year for the manufacture of tar-macadam

for the road improvement work of that year, which was done
expeditiously and well. The advantage in using it in its pres-

ent ideal position was the reduction on number and quality of

labor that was required to work it on the roadside. The
number of men employed on the roadside was thirteen, while

four men—and not necessarily able-bodied men—can do the

same work in its present condition.

The county surve'yor speaks very highly of the mixer, as

it does its work most efficiently, and he stated that he did not

see how the manufacture of tar-macadam as done by it could

be improved upon. With the present arrangement of having

the tar-boiler in an elevated position the process is as clean

as it is possible to make it; in fact, there is no visible sign

that tar-macadam is being manufactured till the stone is

ejected from the drum into the bogie, which passes over

and delivers it into wagon. Mr. Alford further stated that

he was more than satisfied with the hot mixer, and that

his expectations have been fully realized.

We have no doubt that our readers, and particularly road

engineers, will be interested in this record of work done in

a verj' difficult district, and with such success as regards cost

and the type of labor used.
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Georgia Has a State Highway Commission

On September 19, under the provisions of the law recently

passed by the legislature, the Georgia State Highway Board

was organized, with the State Prison Commission as a nu-

cleus. Judge T. E. Patterson was selected as chairman of the

highway department and Capt. Goodloe Yancey as secretary.

The other members of the prison commission are R. E. Davi-

son and E. L. Rainey. These four, with S. W. McCallie. state

geologist. Prof. C. M. Strahan, head of the engineering depart-

ment. University of Georgia, and Prof. R. D. Kneale, head of

the engineering department of the Georgia Technical School,

form the highway board.

The legislature gave the board very little power and no

appropriations, so that it cannot yet take advantage of the

National appropriations. The National law gives the state

three years, however, in which to comply with its conditions,

and the first work of the State Highway Board will be to

work out a system of state work and of co-operation with the

counties of the state, so that when the legislature makes the

necessary appropriations and gives the board the necessary

authority, it can start the work at once.

E. W. James, chief of maintenance in the U. S. Office of

Public Roads, was present at the organization meeting and

showed what would be necessary for Georgia to do to comply

with the federal act and receive its share of the National ap-

propriations.

Meeting and Paving Demonstration of National Pav-
ing Brick Manufacturers Association

The National Paving Brick Manufacturers' Association

holds its annual meeting at Terre Haute, Ind., at the Deming
Hotel, October 5, at 10 o'clock a. m. On October 6 a demon-

stration of the method of constructing monolithic brick pave-

ment will be made, to which engineers and state, city and

county officials have been invited and are expected in large

numbers.

The company will leave the Deming Hotel at 9 a. m., Octo-

ber 6, for a short inspection of old brick streets in Terre

Haute, especially that on South Sixth street, which is still in

very excellent condition and now some twenty-five years old.

At 10 o'clock the party will take the interurban railroad

to Paris, 111., where the older streets will be inspected and a

demonstration of the methods of construction of monolithic

brick pavement will be given from start to finish.

On return to Terre Haute a banquet will be served.

Paving in Manhattan Boro

The chief engineer in charge of highways of the boro of

Manhattan, New York City, Eugene W. Stern, has made his

report for 1915, the first year of his incumbency. It shows

the improvements made in the organization of the department

and the work done by it in interesting form.

The boro has but 479 miles of streets in its 22 square miles

of area, of which 248.92 miles are paved with sheet asphalt,

115.33 with stone block, 55.58 with block asphalt, 34.50 with

wood block, 4.5 miles with macadam, and but 20 are unpaved.

There are also 0.63 mile of viaducts. Of the paved streets,

335.25 miles are old enough to be under the maintenance

charge of the boro, the remainder being still under con-

tractors' construction guaranties. But 10.60 miles of street

were paved in 1915, three-fourths of which were asphalt.

The congestion on some streets is excessive. Over Fifth

avenue at Forty-second street 1,149 vehicles have been counted

in one hour bound south, as compared with a maximum of 900

for the Strand, London, and 600 on the Boulevard des

Capucines, Paris. On 49 miles of New York streets traffic Is

over 10,000 vehicles a day, and on 75 more it is from 7,000 to

10,000. The openings made in the streets in the year num-

bered 22,000, requiring replacement of 132,000 square yards of

pavements.

The report recommends the replacement of about 40 miles

of old pavements with new each year for the next ten years,

at a cost of about $3,000,000 a year, a less amount being re-

quired thereafter as compared with an appropriation of $1,-

000,000 in 1914 and one of .?600,000 in 1915.

Maintenance of 335.25 miles or 6,875,870 square yards of

pavements by the boro cost .$440,666. The cost per square

yard was 8.1 cents for stone blocks, 6.9 cents for asphalt, 5.3

cents for macadam and 4.4 cents for wood block. These fig-

ures indicate that in general the kinds of pavement have been

selected with very reasonable success for the service required

of them.

Fall of Quebec Bridge Span
The new bridge across the St. Lawrence river at Quebec

is apparently doomed to bad luck. The fall of the suspended

span before its arrival on its permanent supports on the ends

of the two cantilevers, while serious in its consequences in

loss of life and property and a source of heavy expense and
loss of time in replacing the span, is no such indictment of

the bridge engineering profession as was the former failure

of one of the great cantilevers while under construction.

That failure involved a complete re-design and reconstruction

of much of the bridge.

The reconstruction on the new design has progressed to

the point of closing the opening between the projecting ends

of the cantilevers with an ordinary truss bridge supported on

those ends. This truss had been completed, floated out on

barges under its proposed final position, hung from the sus-

pender links from the cantilever ends above, and lifted a few

feet on its way up to its place in the bridge.

It is supposed that one of the cast blocks which were bear-

ings for pin connections of the ends of trusses at right angles

to each other broke and thus threw the weight of the struc-

ture upon two diagonally opposite points of support, there be-

ing four such points in all. The motion accompanying threw

one or more of the truss ends out of the stirrups in which

they rested. The unequal stresses, for which no provision had

been made, caused the collapse of one or more of the panels of

the trusses, and the whole span fell into the river, carrying

with it the men at work upon it.

While the loss is by no means as serious as that in the first

accident, it Is said that it will cost some $600,000 and a year's

time to replace the truss and mount it in position.

A Correction

In an article on Granite Paving in Brooklyn, published on

page 92 of the September number of MuNicir.M, Engineering,

a typographical error in the report, which was followed in

the article, caused the statement that the Koehring mixer

employed in the work had a capacity of 100 square yards a

day. Apparently this should read 100 square yards an hour.

The error is of course self-evident to any one acquainted with

the cai)acity of the mixers used in laying concrete base for

pavements.

Street Improvements in Minneapolis
Minneapolis, Minn., is contemplating a large amount of pav-

ing of arterial streets under the Elwell law, under which two-

thirds the cost is assessed against benefited property. Of the

present gross bonded debt of the city, $24,127,200, the sum of

$2,679,027.49 is for street improvements under that law, two-

thirds of which is to bo paid by the property owners. Of this

sum, $9.'15,5.''>0.45 is for improvements on the arterial lines of

streets, nearly all of it on property in the south and east dis-

tricts. Some probable new arteries, due to expected suburban

developments, are Included in the list.
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Association Meetings

Oct. 9-13, at Robert Treat Hotel, Newark. N. J.—American

Society of Municipal Improvements. Charles Carroll Brown,

secretary, 702 Wulsin Bldg., Indianapolis, Ind.

Oct. 10, 11, at tlie Hollenden Hotel, Cleveland, O.—Central
States division of American Water Works Association. R. P.

Bricker, secretary, Shelby, O.

Oct. 10-15, at Visalia, Cal.—League of California Munici-

palities. H. A. Mason, secretary. Pacific Bldg., San Fran-

cisco, Cal.

Oct. 11, at Vernon, B. C.—Union of British Columbia Mu-

nicipalities. H. Bose, secretary, Surrey Center, B. C.

Oct. 11-13, at Independence, Kans.—League of Kansas Mu-

nicipalities. C. H. Talbot, secretary, Univ. of Kan., Lawrence,

Kansas.

Oct. 12-14, at Everett, Wash.—League of Washington Mu-

nicipalities. H. A. Brauer, secretary, Univ. of Wash., Seattle,

Wash.
Oct. 13, 14, at Street Cleaning Department Bldg., New York

City—Society for Street Cleaning and Refuse Disposal. J. R.

Buchanan, secretary. Municipal Bldg., New York City.

Oct. 16-21, at Detroit, Mich.—National Safety Council. W.

H. Cameron, secretary, Cont. & Coml. Bank Bldg., Chicago, 111.

Oct. 18, 19, at Red Wing, Minn.—League of Minnesota Mu-

nicipalities. R. R. Price, secretary, Univ. of Minn., Minneapo-

lis, Minn.

Oct. 23, at Cincinnati, 0.—National Highway Exposition.

Oct. 24-27, at Cincinnati, O.—American Public Health As-

sociation. S. M. Gunn, secretary, Boston, Mass.

Oct. 26-28, at Hillsboro, Tex.—League of Texas Municipali-

ties. H. G. James, secretary, Univ. of Tex., Austin, Tex.

Nov. 15, at Urbana. 111.—Illinois Municipal League. J. A.

Falrlee, secretary, Univ. of 111., Urbana, 111.

Nov. 16-18, at Nashville, Tenn.—Fire Marshals' Association

of North America.

Nov. 20-22, at Lewiston, Mont.—Montana Municipal

League. E. S. Judd, secretary, city clerk, Billings, Mont.

Nov. 20-23, at Springfield, Mass.—City Managers' Associa-

tion. O. E. Carr, secretary, Niagara Falls, N. Y.

Nov. 21, at Springfield, Mass.—Massachusetts Civic League.

E. T. Hartman, secretary, 3 Joy St., Boston, Mass.

Nov. 22, 23, at Springfield, Mass.—Municipal Research

Workers. L. D. Upson, program committee, Detroit, Mich.

Nov. 22, 23. at Springfield, Mass.—Training School for Pub-

lic Service. Charles A. Beard, supervisor, 2161 Broadway,

New York.

Nov. 23, 24, at Springfield, Mass.—Civic Secretaries' Con-

ference. Howell Hart, secretary, Milwaukee, Wis.

Nov. 23, 24, at Springfield, Mass.—Massachusetts Federa-

tion of Planning Boards. A. C. Corney, secretary, Cambridge,

League. C. R. Woodruff, secretary, 705 N. A. Bldg., Philadel-

phia, Pa.

Dec. 27-30, at Columbus, 0.—American Statistical Associa-

tion. C. W. Doten, secretary, 491 Boylston St., Boston, Mass.

Dec. 26-31, at New York.—American Association for the

Advancement of Science. L. O. Howard, secretary, Smith-

sonian Inst., Washington, D. C.

Jan. 20, 1917, at Kansas City, Mo.—Western Paving Brick

Manufacturers' Association. G. W. Thurston, secretary, 416

Dwight Bldg., Kansas City, Mo.

Jan. 23-25, 1917, at New York.—American Wood Preservers'

Association. F. J. Angler, secretary, Mt. Royal Sta., B. & O.

R. R., Baltimore, Md.

Feb. 5-12, 1917, at Mechanics' Hall, Boston, Mass.—Ameri-

can Road Builders' Association. E. L. Powers, secretary, 150

Nassau St., New York.

Prizes for Engineering Papers

The Hydrated Lime Bureau of the National Lime Manu-
facturers' Association, Arrote building, Pittsburg, Pa., will

pay .|100 for the best letter of not more than 500 words on

the use of hydrated lime in concrete, the letters to be received

on or before 9 a. m., December 6, 1916. The terms of the con-

test are given in a circular issued by the bureau, which can be

had on application. Other prizes for $50 and .$25 are also of-

fered, and .|5 will be paid for each other paper retained for

publication.

The engineers' subdivision of the Chicago Association of

Commerce offers three prizes for .$50, $30 and $20 for the three

best papers not exceeding 3,000 words in length on any one

of the subjects, "Engineering and Civic Progress," "The En-

gineer of the Future," and "The Business Relation of the En-

gineer to the Commercial World," papers to be received at its

office, 10 South LaSalle street, Chicago, 111., on or before No-

vember 1, 1916. Details will be given by the secretary of the

association.

Nov. 23-25, at Springfield, Mass.—National Municipal

Car Shortage Becoming Serious

Last year, with the crop shipments to shipping ports for

foreign countries, cars were hard to find, but this year, with

the added increases in demand for cars for transporting ma-

terials for manufacture, building and engineering construc-

tion and for machinery for all purposes, as well as general

merchandise, the shortage in cars is becoming very acute, and

many manufacturers are now notifying their customers that

they must order in advance of their requirements to insure

delivery on time, even tho their own facilities are sufiicient

for any reasonable calls. They emphasize four points, which

are thus expressed in a circular letter from the Universal

Portland Cement Company:
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"Keep shipments coining. Order shipments well in ad-

vance of future, needs. When possible place orders for car-

loads 'any size.' Unload cars immediately upon receipt." In

other words, keep things moving so that the cars will waste

no time standing still or acting as storage.

The Newark Convention of the American Society of

Municipal Improvements

The twenty-third convention of the American Society of

Municipal Improvements bids fair to be the largest conven-

tion the society has ever held, tho the last three conventions

have each broken the record for attendance. The program
sustains the reputation of the society for keeping its discus-

sions fully up to date, being specially timely on activated

sludge and Imhoff tank sewage treatment, street lighting,

garbage and refuse collection and disposal, wood block, gran-

ite block and concrete paving, all these subjects being treated

by those directly engaged and prominent in making history

in these lines.

Newark has an exceptional situation among interesting ex-

amples of municipal and other public improvements, and the

local committee has made ample provision for showing them
t ©delegates in large and small parties under competent guid-

ance.

While this number is issued immediately before the con-

vention, it may not be too late to recommend our readers in

municipal employment to attend. The society has had an ad-

dition of new members during the year of over 20 per cent.,

and there will be a considerable number of names to be passed

by the board at the convention, which have come in during

September.

Why the A. S. M. I. Goes to Newark
The man from Newark was in Chicago trying in stentorian

tones to convince a friend that Newark, N. J., was a quick-

rising sort of town not mentioned in the baking powder ads,

when a stranger butted in and offered a few favorable re-

marks to sustain our citizen's contention.

"Thanks," said the Newarker, "you seem to know our

town. When were you there last?"

"Only three weeks ago," replied the stranger assuringly.
"—," ejaculated the man from Newark, "you ought to see

It NOW!"

Civil Service Examinations

The U. S. Civil Service Commission will hold examinations

at the usual places, as follows:

Oct 11, 12: Engineer, Indian service, at Canton Asylum.
S. D., and Kiowa Agency, Okla., at ?720 a year.

Technical Association Notes

The Northwestern Association of members of the Ameri-
can Society of Civil Engineers, the Minnesota sections of the

American Society of Mechanical Engineers and the American
Institute of Electrical Engineers; the Minnesota Surveyors'

and Engineers' Society; the Engineers' Club of Minneapolis,

and the Civil Engineers' Society of St. Paul have formed the

Minnesota Joint Engineering Board, with representatives

from each of the six societies, to bring about closer co-opera-

tion. Geo. W. Rathjens, of St. Paul, Is the secretary of the

board.

Personal Notes
S. H. Bothwell has been promoted to the office of city en-

gineer of Webster Grove, Mo., a suburb of St. Louis.

Elwood G. Ladd, Florida Life building, Jacksonville, Fla.,

October, MIS

Is in charge of the office of the Chicago Bridge and Iron

Works, which covers the states of Florida, Georgia and Ala-

bama.

Arthur J. Sweet has opened ofiBces in the Palace Theater

building, Milwaukee, for consulting practice in steam, elec-

trical and illuminating engineering, and makes street light-

ing problems a specialty.

George A. Taber, consulting engineer, recently with Nich-

olas S. Hill, has associated himself with Clarence D. Pollock,

and they will practice under the firm name of Pollock & Ta-

ber, with offices in Park Row building. New York City. Their

specialty is municipal engineering, including pavements,

water supply, sewerage and sewage disposal.

Publications Received

Second annual report of Country Roads Board of Victoria,

Australia, W. Calder, chairman, Melbourne, Aust.

Annual report of North Yakima, Wash., for 1915. N. A.

Oilman, city engineer.

Electrolysis and its Mitigation, by E. B. Rosa, chief physi-

cist, and Burton McCoUum, electrical engineers, is No. 52 of

The Technologic Papers of the U. S. Bureau of Standards,

Department of Commerce, Washington, D. C. Earth resistance

and its relation to electrolysis of underground structures, by

Burton McCollum and K. H. Logan is No. 26 of the same series.

Protection of Life and Property against Lightning, by O.

S. Peters, Assistant Physicist, is No. 5G of the same series.

A Good Reads Bulletin for Illinois Public Schools, issued

by F. G. Blair, State Superintendent of Public Instruction,

gives much valuable information on how to keep earth roads in

the best condition possible, with some statement of the advan-

tages of macadam road surfaces.

Bulletin 347 of the U. S. Department of Agriculture is a

description of "Methods for the Determination of the Physical

Properties of Road-Building Rock," by Frank H. Jackson, Jr.,

assistant testing engineer in the Office of Public Roads and
Rural Engineering.

Report No. ill of the State Bureau of Municipal Informar

tion of the New York State Conference of Mayors and Other

City Officials is on Municipal Clean-up Campaigns, various

methods and plans adopted by American cities, organizations,

samples of literature used, and programs. Denver, Philadel-

phia, Cincinnati, Jersey City, Toledo, Cleveland, Chicago, Ke-

wanee. 111., Muskogee, Okla., Brooklyn, Spokane, Paterson,

Salt Lake City, Dallas, Pensacola, Bay City, Ore., Antlers,

Okla., Denison, Tex., Rochester. Cornwall, N. Y., Galveston,

Akron, O., Wichita Falls, Tex., Charleston, S. C, Utlca, N. Y.,

Larned, Kan., Saratoga, Chattanooga, Covington, Ky., New
York, Reading, Pa., Richmond, Va., St. Louis, St. Paul, Tyler,

Tex., Minneapolis, Tifton, Ga., Ft. Worth, Lockport, N. Y., Bos-

ton, Mass., are cities contributing to the report, and there are

others which have not responded to requests for information.

The report of Oliver McClintock, delegate of the Pittsburg

Chamber of Commerce to the Dayton meeting of the National

'

Municipal League, on the subjects of municipal home rule and
the commission-manager form of city government, with special

refernce to Dayton itself, has been published in pamphlet form
by the Chamber.

Reports of the chief engineer of the Miami Conservancy
District; vol. I, synopsis of proposed plan of improvement and
process followed in its development; vol. II, real estate descrip-

tions; vol. Ill, forms of contracts and specifications and de-

tailed estimates of costs, 25 cents each. Arthur E. Morgan,
chief engineer, Dayton, O.

Report of division of Sewage Disposal of Columbus, O., for

1915. C. B. Hoover, chemist in charge.

Report of Commissioner of Public Roads of New Jersey for

1915. E. A. Stevens, commissioner, Trenton.
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New Motor Combination Flusher

The Moreland Motor Truck Manufacturing Co., Los An
geles, Cal., has recently delivered a new type of combination

sprinkler and flusher to the city of Los Angeles.

In general appearance the unit is not materially different

from others In common service. The flushing nozzles, how-

ever, of which there are five, each separately adjustable, are

mounted at the front of the chassis. Each Is controlled by an

individual valve, and all of them by a master valve operated

from the driver's seat. While traveling at a speed of about

eight miles an hour the apparatus is capable of flushing a

60-foot pavement. The sprinkling nozzles are provided at the

rear, and at a speed of 10 miles a street 80 feet in width can

be sprayed from curb to curb. The tank has a capacity of

1,200 gallons and can be filled in about two minutes. A pump
mounted on the chassis delivers the water to the nozzles at

high pressure. The truck's propulsion shaft passes thru that

driving the pump, for which there is a special clutch and

two-speed transmission set, so that both narrow and wide

pavements can be cared for properly. At night the machines

are used for flushing the streets and In the daytime for spray-

ing them.

View (2) shows the first Baker armor plate having sheared

members every foot, anchoring it to the concrete. This plate

was 3/16 inch by 21 Inches. The manufacture of this plate was

discontinued. The experiment showed, as well as observation,

that the plates will not wear down as fast as the concrete.

Also, being a straight plate, the action of the steel tire in

passing over the joint tends to vibrate the concrete back of the

steel.

View (3) shows Baker bevel-edged plate employing a mini-

mum quantity of steel. The tendency of traffic is to drive this

steel down upon the concrete. This plate, which is % by 2%
inches, will wear down evenly with the concrete, as roads

having it Installed have demonstrated. The beveled or turned-

over edge reinforces it as the shock of the steel tires comes

against it.

Evolution in Armor Plate

We are illustrating three different steps in the evolution of

Baker armor plate for joints in concrete pavements.

View (1) shows standard angles having sheared members

extending into the concrete on the under side. This was used

In the first rural concrete road built by the R. D. Baker Co.

for the Wayne County Road Commission in 1909. These joints,

four in number, are still wearing very well with a possible

exception that the concrete has worn away faster than the

steel. The objection to this joint is the high price, owing to

the amount of steel used.

Measuring Device for Concrete Mixtures

A method of changing readily the proportion of cement In

concrete has been used in Los Angeles, which is very simple

in theory. As usual, the various mixtures for the concrete

used at different places on the job called for twice as much
gravel as sand, and the only variable quantity was the pro-

portion of cement to sand. Measuring boxes of size to suit

the mixer used were made, into which the material was dis-

charged thru holes governed by sliding plates, the gravel box

being the size of the sand box.

These boxes can be discharged at will Into the hopper of

the concrete mixer. A third box for measuring the cement

was divided Into two parts by a permanent vertical partition

and sliding plates in each part so that by cutting off por-

tions of the box the amount of cement measured could be

varied according to the proportions required. The design of

the cement box was not perfect and caused the plant to be very

dusty. The ease with which the volume of the cement meas-

(VlEW 1) (View 2) (View 3)

Baktr Bevel Edged

Soad used in 1909.
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urlng box could be changed made changes from one mixture

to another possible on short notice, and as frequently as

necessary.

An Unusual Structure

The accoiupanying photograph illustrates a large elevated

water storage tank built for the Campbell Flour Mills Co..

Limited, of Toronto, Ontaria. Their flouring mills, which

rank among the most progressive in Ontario, were recently

equipped with an automatic sprinkler system to provide fire

protection and reduce their insurance rates. The tank is

used for the storage of water necessary to operate the sprin-

kler system to provide fire protection and reduce their insur-

ance rates. The tank is used for the storage of water neces-

sary to operate the sprinkler equipment satisfactorily. Altho

the installation was made for a private concern, its unusual

features make it noteworthy to municipal waterworks engi-

neegs, who rea.dily can see its adaptability to their own civic

uses.

The prominent position and great height of the structure

renders it peculiarly effective for advertising purposes, and

the company has taken advantage of this fact in having the

tank built in replica of a bag of flour. The work is built en-

tirely of steel, which material may be readily formed to the

shape desired and at the same time insures great strength

and unusually long life. The tank was painted and lettered

to represent exactly the sack in which the company's product

is marketed.

Some idea of the size of this water tower may be gathered

from the following data: The tank holds 40,000 gallons of

water. The total height of the structure is 1.52 feet above
foundations. The tank itself is 37 feet deep and 18 feet wide,

being built oval in cross-section to correspond truly to the

shape of a flour sack. The weight supported is over 201)

tons.

The work was designed and executed by the Canadian
Chicago Bridge & Iron Company, of Bridgeburg, Ontario,

which makes a specialty of this class of construction. They
have also recently constructed in the city of Toronto for the

City Dairy Company a similar structure having a tank in Ihr

shape of a milk bottle.

Hauling Hot Asphalt

We are illustrating a loailed train of all-steel. Western
fj-yard cars, owned by the San Francisco-Oakland Terminal
Railway. They are operated on the streets of Oakland, Berke-
ley and Alameda, Cal., and used for hauling hot asphalt. These
cars are equipped with air brakes and special swivel auto-

matic couplers for taking curves of 30-foot radius. They are
l)uilt so that they do not leak and have given excellent sat-

isfaction.

Trai.n or Wkstebn 5-y.\u[) ( ahs iskii nv Sa.n Francis-
CO-OAKLANU TKRMINAI, lOK llAt I.INC HOT ASl'llAJ.T.
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Alus-Chalmers tractor truck dumping se\"eji tons
of gravix on koadbed of concrete road. notk tht
drives operating the dump body from seat.

The Tractor Truck

Generally speaking, the Allis-Chalniers tractor truck com-

bines in a practical way the speed of the auto truck with the

essentials required in haulage work where an auto truck Is

used, viz., traction effort and drawbar power.

The traction effort is produced by a special type of all-

steel wheels. The drawbar or pulling power is produced by a

high-power auto-truck-type motor. This combination produces

a tractor truck of great efficiency in haulage work.

This type of truck carries a body load of seven tons. The
body equipment is furnished to meet the requirements of the

purchaser's haulage problem.

The large amount of drawbar power developed by the high-

powered engine and special type wheels enables hauling of one

to four trailers of one to five tons capacity, thereby cutting

auto trucking costs 50 per cent, and upwards, according to the

number of trailers It is practical to use.

For gravel, sand, crushed stone and brick hauling, a spe-

cial type of end dump power hoist body is recommended. This

body is made of heavy sheet steel, with a device for spread-

ing to desired depth, from 2 to 15 inches. This body is con-

structed to allow the end gate lowering free of bars or other

obstructions, to level with bottom of body, to permit hauling

of contractors' equipment, lumber, etc. The capacity of the

end-dump body is 5 yards.

The dump mechanism is operated from driver's seat for

either spread or pile dumping, and is simple and fast In op-

eration. The spreader device can be set for permanent depth

spread, which is a vital feature in road construction work, as

in no cases provision for permanent spreading device is made
on dump bodies.

An Improved Centrifugal Pump
The development of the steam turbine and the high-effi-

ciency multi-stage centrifugal pump have gone hand in band,

but up to the present, it has not been entirely practicable to

reconcile the speeds of the two machines so that each would
work at its best eflflciency. Heretofore it has been necessary

either to reduce the speed of the turbine and sacrifice much
of its efficiency, or, else speed up the pump with similar re-

sults. To overcome this difficulty, the Cameron Pump Works,
of New York, have designed a multi-stage centrifugal pump,
known as the "BT" type.

An accompanying photograph clearly shows the construc-

tion of one of these three-stage pumps. The high-speed feat-

ure is a virtue of impeller design. With the ordinary impeller

the diameter cannot be reduced sufficiently to get high speed

without sacrificing vane length, and consequently, efficiency

for a certain vane length is very necessary in order that the

impeller perform its function without excessive loss. Small

external diameter and adequate vane length are obtained in

this pump by bringing the vanes well down into the impeller

hub, at the same time so turning them that the incoming

water is guided smoothly and with little loss into the outer

portion of the vane, where the velocity is generated that is

finally converted into useful pressure by means of the exter-

nal diffusion vane. Additional advantages in the small im-

peller are light weight and low fiber stresses in the material.

Detailed Construction.

The casing is divided along the horizontal outer line. Both

the suction and discharge connections are in the lower half of

the casing. The upper half is readily removable, giving full

access to the revolving element. There are suitable openings

for draining the pump and for displacing the air when start-

ing. Inlet and outlet nozzles can be arranged either on the

same or opposite sides—an advantage where pumps are in-

stalled in limited space.

The shaft is made of high-grade forged steel, accurately

machined and ground, and wherever it comes in contact with

the fluid being pumped, it is thoroly protected by bronze

sleeves, which prevent the stuffing-box packing from scoring

the surface of the shaft.

Each impeller is cast solid in one piece and is of the en-

closed type. Surrounding each impeller hub is a pair of

rings—one stationary, attached to the casing, and one revolv-

ing, attached to the impeller. By the use of double rings in-

stead of a single ring, it is possible to restore the initial tight-

ness of the joint between the low and high pressure sides of

each stage without any fitting whatever, whereas a new sin-

AIXIS-ChALMERS TRACTOR TRUCK DRAWING THREE TRAILERS CARRYING THREE YARDS
OF PIT-BUN GRAXTX, WTaOHINO 3,200 POITNDS TO THE YARD, AND FIVE YARDS IN THE DUMP
BODY, MAKING A TOTAL OF FOURTEEN YARDS. XOTE THE ROUGH, BITTTY AND SANDY COS-
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ABOVE: THREE-STAGE BOILER-FEED PUMP,
SHOWING INTERNAL CONSTRUCTION AND ACCESSI-
BILITY OF PARTS.

BELOW: THREE-STAGE BOILER-FEED PUMP DI-
RECT CONNECTED TO G. E. TURBINE. CAPACITY. 550
G.P.M., 200 LB. PRESSURE, 31,000 R.P.M.

gle ring would have to be of special diameter, and then fitted

to the impeller hub or the easing in order to make a tight

joint.

The diffusion ring surrounds the impeller at its periphery,

altho it is not in contact with it. It contains a series of open-

ings, which receive the water from the impellers at high ve-

locity and by means of gradually Increasing area toward the

periphery, reduce the velocity into pressure and enable it to

advance to the entrance of the next impeller with much less

loss of energy than would be the case if the high velocity of

ejection were maintained.

Taking Care of the Thrust.

To take care of thrust, which manifests Itself in all multi-

stage pumps, this pump is equipped with a simple internal

hydraulic balancing device. This device consists of a re-

volving disc attached to the shaft at the inboard or high pres-

sure end. Opposite this disc is a stationary drum of the same
diameter. Water at high pressure connects with the space

between the disc and the drum, causing the disc to react

against the opposing thru.st, neutralizing it and holding the

rotor in proper relation to the casing. The slight leakage in-

volved in this process is piped back to the suction.

On this pump there are two ring-oiled bearings, self-alin-

ing, one located on each side of the casing. The bearing

bodies are horizontally split, with removable caps, and the

bushings are also split and lined with high-grade bearing

metal. Bushings and bearing bodies have a spherical fit, auto-

matically maintaining the alinement of the shaft. The bear-

ings are of ample proportions to prevent heating, and the oil

chamber is of liberal capacity. The bearings are supported
by strongly ribbed brackets, cast integral with the lower cas-

ing, thus counteracting any possible tendency towards even
slight vibration. These brackets are located sufficiently dist-

ant from the stuffing boxes to permit of adjustment of the

glands. Felt washers are provided to prevent oil escaping

from the bearings.

Functions of Component Parts.

The stuffing boxes are deep and provided with water seals,

consisting of a lantern gland in each box, connected to the

water from the discharge side of the pump, thru a concealed

passage, so arranged that it can be readily cleaned. The
stuffing-box gland is fitted with swing bolts to give quick and
easy access to the stuffing box.

When the pump is direct-connected, it is supplied with a

shaft-coupling of the flexible type to compensate for slight

variation in alinement.

The bed-plate under the pump is of one-piece box con-

struction heavy enough to give a rigid support, and with cross

ribs to prevent distortion.

The second photograph shows this pump entirely assem-

bled, and it is claimed by the manufacturers that it occupies

less space than the ordinary boiler feed pump of this general

type, and that it will give a higher degree of efficiency. Sev-

eral are now being built for use by the U. S. government.

Texas Using Auto Truck Train

Probably the most modern innovation in "prairie schoon-

ers" is now being operated thru the sparsely settled section

of Texas by a telephone-construction and repair gang whose
work enforces long overland trips where living accommoda-
tions are uncertain.

The .motor train comprises a tractor and five enclosed

cars, two of which are used for sleeping purposes, one for a

kitchen, one for a diner, and the car at the rear as a general

baggage car in which all the workmens' equipment, except

poles, is carried.

Berths in the sleepers are arranged in double, cross-wise

tiers so as to accommodate, twelve men to each car, and small

stoves heat each car during cold weather. All openings are

screened, and the sides are fitted with heavy drop curtains

which effectually keep out rain.

The kitchen car is equipped with stoves, a regular sink,

shelving for dishes and supplies. In the diner there is a sin-

gle long table and a butler's pantry with warming ovens in

which the food can be kopt piping hot until served. Even a

telephone is installed at one end of the car.

The complete train idea is that of the Southwestern Tele-

graph & Telephone Co., of Houston, Texas, and the truck

used is made by the Wichita Falls (Texas) Motor Company.

October, low
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New Hand Hoist for Truck Loading
The vastly increased adaptation of the motor truck to the

varied uses of the general contractor is leading to the inven-

tion of numerous innovations in the way of accessory loading

and unloading devices. These always are worth the serious

consideration of the contractor.

One of the latest devices designed especially for increas-

ing motor truck efficiency by reducing the time of loading

and unloading is a new type of hand-operated hoist at the

plant of the Toronto, Ont., Canada, hydro-electric system. It

is there used for loading and unloading 5-ton rolls of cable.

The hoist, vfhich is of the differential block-and-fall type,

is mounted on a small carriage running above a horizontal I-

beam, supported on two steel uprights, about 20 feet above
ground. This makes it possible for the truck to drive under-

neath it.

The salient feature of the crane, however, is a patented,

automatic lowering device, making it possible for even a 5-ton

load to lower itself under gravity. This lowering of the load

is accomplished by means of a light hand chain, which is

itself made impervious to tampering by an automatic centrifu-

gal governor brake which forestalls a too-rapid descent of the

load. This brake is so designed as to permit of the enfipty

hook being pulled down rapidly by hand, a fact which elimi-

nates the time usually necessitated on this operation in the

ordinary sort of chain-block.

A special steel bail attends to the lifting of the load. The
vertical arms of the bail are perforated near the bottom in

which the bar thru the center of the roll is inserted. The
arms themselves are bolted to the horizontal top member of

the bail, in which three sets of bolt holes are provided, mak-
ing the arms quickly adjustable for any width of cable drum.

The use of this new hoist, which is made by the Herbert
Morris Crane & Hoist Co., Ltd., of Toronto, enables one man
to attend to all loading and unloading operations at the plant.

Prior to the installation six or seven men were required for

exactly the same work.

tripod stands of gas pipe which carry frames made of small

channel bars braced 8 inches apart with rods. These frames
are 10 ft. long and are hinged to flat bars attached to the

upright part of the tripod stands. Two or more stands can

be used according to the width of the space to be shut off

from travel. By dropping the channel bars down over the

supporting bars and dropping In the pin connections, the

barricade Is kept In a continuous straight line. By lifting

the channel bars slightly they can be rotated on the pins and
the barricade can be made to surround any space with Its

.straight sides each 10 feet long.

In the center of each 10-foot frame is a plate with the word
"Closed" on it in prominent letters, and above this is a bracket

in which the red night lantern is set. On top of each of

tile tripod stands can be set a "stop" or "safety first" sign.

Domestic Special Hoisting Outfit

The Presbrey-Coykendall Co., of New York City, have
lor some time past been handling building stone and simi-

larly heavy materials by the use of hand-operated double-

purchase guy derricks combined with the Domestic special

hoisting outfits, which are illustrated herewith.

The power equipment operates the single or double-pur-

chase winch In connection with single or part lines just the

same as by hand, the difference being that the power rig will

operate continuously all day long without getting tired and
at less expense than for labor to wind the winch. One
man takes the place of the usual four or six winding by
hand, and the load is always under full control.

The engine, the jack shaft with clutch, the two winch
heads, and a platform that can be attached to the mast as

a mounting for the hoist, form a self-contained unit. The
sprockets, steel roller chain and several extra sprockets for

power shaft to winch, so that the power unit can be coupled

without difficulty to secure desired rope speed in connection

with single or part lines, according to the load, also are

accessory parts of the equipment.

The outfits, which are made by the Domestic Engine &
Pump Co. of Shippensburg, Pa., are made with three sizes of

engines: 3'A, 5 and 7 h.p., all having variable speed control

thru a speed-changing lever on the engine governor, and
provision for further speed change by substitution of dif-

ferent sized sprockets. The engines are fitted with both dry

battery and magneto ignition and hit-and-miss governor act-

ing directly on the fuel consumption in exact ratio with

power delivered to the load. The smallest outfit is intended

for use with 12-in. or 14-in. derricks and the two larger with

14-in. or 16-in. masts.

A Contractor's Street Blockader

C. C. Fouts Co., Middletown, O., have devised a metal

blockade for contractors' use on street contracts which is

quite convenient and complete. It consists of two or more

October, 19ie
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New Extension Wheel Rim Invention

Mr. Albert E. Gray, who does a general contracting busi-

ness in Goodland, Ind., has just secured a patent covering

a new type of special extension rims for the rear wheels of

his motor truck.

Mr. Gray's device overcomes the common trouble of hav-

ing a heavily-loaded truck cut down into soft ground, sand
or loose clay roads over which It may be traveling. The
particularly noteworthy feature of the rims is that they

accomplish the above and still do not interfere with opera-

tion under ordinary conditions. It is further understood that

there Is no particular objection to using these bands on a

hard, solid or smooth road. Insofar as experiments yet have
demonstrated, there is no detrimental effect on the truck,

aside from the possibility that in running on the bands over

a hard solid road, contact with the metal rims might occa-

sion undue vibration.

Mr. Gray himself says: "The roads over which I have to

travel are rutted so deeply that the very axle of my truck

used to drag the ground and absolutely prohibit turning out

whenever I wanted to. All that was at once nullified in effect

after I had put the extension rims on my wheels. I then was
able to make at least 50 per cent, better time with my truck.

Whereas I formerly could get only 3 miles per gallon of gas-

oline on the rutted dirt roads, I now get 4i/i miles per gallon.

The truck runs faster and more smoothly. We now are mak-
ing ten and eleven trips per day as contrasted with only seven

trips on the same amount of gasoline and oil before I put on

my rims.

"It is further interesting to know that there are twelve

distinct ways of attaching the extension rims to truck wheels,

and practically any kind of a wheel can be used."

The Service truck upon which Mr. Gray is using his

invention carries 36 by 10-in. Firestone tires. The rim on

the inside of the wheel is 31 by 4 in. wide, and on the

outside 31 by 6 In. wide. The rims, which are made of 3/8 In.

steel, are 98 In. In outside circumference and have 14 clips

1/2 In. thick, held secure by 14 bolts.

Load Test of Corrugated Iron Culvert

Prof. A. N. Talbot, who is in charge of the Materials Test-

ing Laboratory of the University of Illinois, recently made an
Interesting test of the strength of the American ingot iron

corrugated culverts in order to afford an impartial and au-

thoritative statement for the MIddletown, O., manufacturers.

He selected from the regular stock a culvert pipe 8 ft.

in length and 36 Inches In diameter, which was put In a

hydraulic press and loaded as shown per the accompanying
table report.

OFFICIAL REPORT OF TEST

DISTRIBLTLD LOAD TEST OF CORRUGATED CULVERT PIPE

AMERICAN INGOT IRON 99.84% PURE.

CHANGE IN DIAMETER IN INCHES
Total Load

PerLoad
on Lineal END END MIDDLE
Pipe Foot

PoundsPounds Horizonla! Vertical Horizontal Vertical HoHzODtal Vertical

l.iOOO 1820 0.0 00 0.0 00 CO 0.0
2S000 3400 0.01 0.01 0.0 0.02 0.0 0.01

40000 4S50 07 09 0.10 0.12 0.13 0.13
4S0OO 5830 .22 .22 .24 .28 .32 .35

.',0000 6780 .31 .32 .40 .42 .47 .49

WOOO 7760 .37 .39 .48 .49 .57 .60

T.'OOO 8730 .45 .50 .61 .64 .72 .77

s«m 9700 .54 .60 .72 .75 .83 .90

S.SOOO 10650 .69 .83 .83 .90 .98 1.05

90000 ueoo .87 .91 1.03 1.10 1.32 1.30

104000 12600 .96 1.03 1.11 1.20 1.43 1.45

112000 13560 1.10 1.19 1.30 1.39 1.56 1.64

120000 14550 1.27 1.40 1.42 1.48 1.72 1.83

y>stm 15500 1.45 1.59 1.63 1.72 1.95 1.05

130000 16500 1.75 1.89 1.73 1.92 2.20 2.28

144000 17500 1.87 2 04 1.93 2 12 2.37 2.52

l.-,2000 18400 2.02 2 20 2.03 2.25 2.50 2.58

100000 19400 2 2 2 4 2.2 2.4
lliSOOO 2W00 2 5 2.9 2.6 2.9
170000 21300 2 9 3.1 2.7 3.2
1S4000 22300 3.1 35 2.9 3.4 3.8 4.0

IS4000 22300 3.4 3.9 3.1 3.7 4.3

•15000 1S20 2.4 3 2 2.6 3.0

^ I Test Discontinued

I
Load Released

It will be noted that total load carried amounted to

184,000 lbs., or 92 tons, and that the total load per linear

foot was 22,300 lbs., or over 11 tons. Despite this extraor-

dinarily heavy fill Prof. Talbot states that the pipe still was
in good condition at the conclusion of the test and no frac-

ture was found in the metal.

October, Win



MUNICIPAL ENGINEERING

"CROWN" TICKS BEING USED TO TEAR UP ASPHALT AT 1:;TH STREET, BROOKLYN, N. Y.

Crown Pick for Asphalt Cutting

We illustrate herewith Crown picks, such as recently were

used to tear up asphalt on Twelfth street, Brooklyn, X. Y.

The Crown pick, type 56-H, is a pneumatic hammer es-

pecially adapted to tearing up asphalt pavements and loosen-

ing and wedging out bricks and stones when demolishing old

structures. The valve is of a special spool type. The cylinder

Is made of special steel and the handle is drop forged.

The handle, which is of the closed type, is provided with an

inside throttle trigger. This is really a safety device, as it

removes the possibility of kicking the throttle open while

the machine is lying on the ground with consequent chance of

accident. In addition to the inside trigger a simple spring

tool retainer is provided, which makes it impossible to shoot

the pick out accidentally.

The use of Crown pneumatic picks for cutting asphalt

when digging up streets for drain repairing, laying gas or

water mains, repairing street car tracks, etc., results in a

large saving. It is at its best when working in bitulithic

topping and the different grades of asphalt.

The style of tools used and the manner in which they

should be applied vary with different conditions according to

the Ingersoll-Rand Co. of New York City.

Asphalt Paving with a Road Asphalt Plant

The portable asphalt plant is each day more thoroly dem-

onstrating its value in the asphalt paving field. One of the

latest demonstrations is that made at Joliet, 111., by the

R. F. Conway Co., of Chicago, of the capabilities of an 1800-

yard road asphalt plant, built by the F. D. Cummer & Son

Company of Cleveland, 0.

This plant is designed to be transported in several units

so as to reduce the weight on the wheels and to make it

easy to set the various parts in the most convenient fashion

on the ground where it is to be operated.

The accompanying photographs show the two sides of the

plant as set up early in the present season, alongside the

Rock Lsland Railroad, a side track of which is seen with

tank cars on it in front of the boiler and dryer.

In the view showing the loading of the motor truck with

asphalt mixture, the boiler will be seen on the right. This

particular boiler and the engine behind it were the property

of the company and set up to operate the plant and are not

those furnished regularly with the Cummer plant.

Behind the boiler is the dryer for sand or broken stone,

which is shown to better advantage in the other photograph,

where the pile of aggregate is seen with men shoveling it

onto the bucket elevator near the smoke stack, which de-

livers it to the revolving drum of the dryer.

W. T. Damewood, superintendent for the R. F. Conway
Go., in charge of the plant, states that the dryer is of ample

capacity for the plant and will handle regularly all the ma-

terial which the men can supply to the elevator.

The drj'er and its furnace are transported on wheels,

set low, and the front wheels are on a frame hinged to the

base frame of the dryer so that the whole machine can
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be lifted to the height it stands in the picture. Part of

this frame can be seen immediately under the smoke stack.

The rear end of the dryer can be lifted likewise by attaching

to the bottom of the fire-box the uprights to which the rear

wheels are joined. But Mr. Damewood preferred to make
the small concrete piers shown, on which to rest the rear

wheels, without resetting them.

The housing of the hot elevator and of the bins for hold-

ing the hot aggregates is seen in the middle of each photo-

graph.

Back of the mixer are three tanks for heating asphalt,

two next the machine and one farther to the rear. These

tanks are supplied with fire boxes and the hot liquid asphalt

is pumped by a Kinney rotary pump from the tanks to the

elevation of the mixer, where it is drawn off as needed into

the weighing bucket. Bermudez asphalt is used on these

contracts.

It will be seen from one picture that the reason for lifting

the dryer is to make it possible for wagons to back under

the mixer to receive their loads. A little more space is re-

quired for the Garford and Peerless trucks used for hauling,

and so the earth was excavated about a foot to give the addi-

tional room.

Mr. Damewood reports that the plant has laid 20,000

square yards of pavement this season, the work having been

done in about three weeks, and that 50,000 yards are yet to

be laid, which he thinks he can do in 60 days. The capacity

of the plant is shown by his statement that in 8 hours it

has filled 34 truck loads of 14,000 pounds each, enough asphalt

mixture to lay practically 2,300 square yards of pavement.

He is very enthusiastic in his praise of the efliciency of

the plant and his confidence seems to be well placed.

ROAD-OIL, HEATING AND PUMPING OUTFIT.

New Road-Oil Heating and Pumping Outfit

Experience caused Road Commissioner Erail Schmechel,
of Thiensville—who is in charge of road work in Ozaukee
County, Wis.—to devise plans for a new type of roal oil

heating and pumping outfit, which really would economize on
the time and trouble hitherto confronting his road crew. Mr.
Schmechel's suggestions were submitted to and developed by
the Gilson Mfg. Co., of Port Washington, Wis., and the result,

illustrated herewith, has proven eminently satisfactory accord-

ing to Road Commissioner Schmechel.

This outfit consists of a 30-h. p. steam boiler, a 4i^-h. p.

Gilson engine, together with a rotary pump. The steam
boiler is used for heating the heavy road oil, which, after

having become sufficiently fiuid, is pumped into the tank
wagons by means of the engine and rotary pump. It requires

only 8% minutes to fill a 600-gal. tank.

Air Drills Restore Tank
Another triumph was added recently to the many already

credited to the mechanical engineering profession when the

Johnson & Barry Steel Company, North Birmingham, Ala.,

accomplished the almost impossible task of restoring twelve

large oil tanks, thirty feet long and ten feet in diameter,

belonging to the Texas Oil Company, to their former career

of usefulness. These tanks were a mass of burned and
melted iron, full of great holes, bursted by various explo-

sions during a recently fire. With a Chicago pneumatic boxer
hammer the tanks were completely cut apart and straight-

ened out. All rivets were removed by Boyer rivet busters

•BBFORE" AND "AFTER" PHOTOS OP TEXAS OIL COMPANY TA.VKS RESTORED TO USE WITH nOXIOR H.V.MMERS.
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and the plates were riveted with Boyer riveting hammers.

New iron was, of course, used to mend the spots where the

Iron was bursted out. Little Giant air drills were also

used on this job and a Chicago pneumatic compressor sup-

plied all the air used. The accompanying "before" and "after"

photographs illustrate what a difficult task it was and how
successfully it was completed.

A New Curve Rule

A new departure in flexible curve rules has been Invented

by the Keuffel & Esser Co.. Hoboken, N. J. All of the flexi-

bility of older rules is retained, together with an unusually

light weight. The material is black xylonite, notched from

.VBW f-LjEXIble curve rule.

opposite edges, thus making the rule very flexible. On one

edge is a ruling strip of black xylonite, and on the other

a metal wire for retaining the rule in any curve into which

it may be bent. Each extremity ends in a tangent.

Corduroy Trench Backfiller

A new back filler for sewer trenches has been put on the

market by Pawling & Harnischfeger, Milwaukee, Wis., which

is making a record for economy and rapidity of operation in

filling pipe sewer trenches in Chicago. The accompanying

photograph shows the macliine ready for work and will make
a brief description more clear. The machine is mounted with

its rear wheels of the caterpillar tractor style, and it is

mover forward or backward by its own power applied to these

wheels. Steering is done by the engineer by means of the

forward truck. The form of all the wheels is such that the

machine can travel over very rough ground with ease, and

so it can follow a trench readily thru the debris which is

incident to sewer construction.

A jib boom is mounted on the frame of the machine, which

is counterbalanced by the gasoline engine mounted on the

other side of the machine, hidden by the driver in the photo-

graph. This boom is a braced I-beam 22 feet long, which

can be changed in length by adding an 8-foot extension.

The outer end of the boom is raised or lowered by the wire

cable and the winch shown. The scraper is operated by

the hoisting engine, which also moves the machine. It is

of the drag-line excavator type and is of a special design,

which does not require the services of a man to place it in

position to be filled with dirt. By means of the two lines

attached to it, which may be worked in opposition with

each other, or either or both of them slackened up, the

scraper can be dropped In position to take hold of the dirt

at any point under the boom, and can be thrown to a dis-

tance of ten or fifteen feet beyond the end of the boom and

catch the earth just as well. This makes the width of the

space the machine can cover at least 40 feet. The scraper

is 4 feet wide and built of steel plate, steel angles and oak

planks, and is very ingeniously designed and mounted to

make it self-acting.

The 12-h. p. 2-cylinder vertical hopper, cooled engine runs

at 400 r. p. m. and is provided with a friction clutch of the

internal-expansion-ring type, and is connected to the ma-

chinery by a high-speed roller chain. It has an efficient

governor to regulate its speed, and the fuel is fed by pump
from tank located in the base of the engine.

This backfiller has the corduroy traction, or caterpillar

addition to the back-filler which the P. & H. company have

had on the market for some time, and it weighs about 7 tons,

as compared with 5 tons for the older machine.

The back-filler is a one-man machine, there being no neces-

sity on straight work for but one man, and this one man,
according to his own story on the job, can fill 100 feet of

pipe-sewer trench in an hour or 900 feet in a 9-hour day.

The cost of operating the machine is therefore very much
less than that of filling the same amount of trench by hand.

The standard price for backfilling on sub-contracts is about

8 cents per linear foot in Chicago, so that the 900 feet of

backfilling, which is the machine's daily capacity, would cost

$72 by hand. It is evident that with the machine the con-

tractor can shade the standard price somewhat and still

make a handsome profit on his investment.

The backfiller has been used successfully in cutting off

the top of an old graded street, hardened by the travel

down its center, making it easier for the trench machine

to work, and it should be possible to use it for a number
of similar purposes, thus making it a valuable piece of ap-

paratus at all times for the contractor, and not alone for

finishing up the job.

The writer has seen the machine operated successfully,

tho, of course, more slowly, when the trench-filling material

was piled in a row of trees. The engineer was able by throw-

ing his scraper skillfully and running the machine forward

and backward short distances to handle practically all of

the dirt and scrape it into the trench and the side trenches

for catch-basin and house connections. The ease with which

the machine moved and the way in which the corduroy tractor

followed the ground and bridged small breaks in the sur-

face was remarkable, only less so than the certainty with

which the bucket was dropped in the place for moving just

the bit of dirt wanted.

Pawling & Harnischfeger will send any desired detail

of information about the machine, which has now demon-

strated its utility and its economy, and its ability to make
.good money for its owner and operator.

Enlargement of Gramm-Bernstein Company
The Gramm-Bernstein Company, of Lima, Ohio, makers of

the well-known motor truck of that name, have done such an

enormous business that in order to finance the concern prop-

erly a considerable increase in capitalization has been made,

the method being to form the Gramm-Bernstein Motor Truck

Company, with a capitalization of .13,000,000 common stock
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and $1,000,000 preferred stock, to take over the business and
operate It on the larger scale made necessary by the phenom-
enal development of the use of the truck.

M. Bernstein Is president and treasurer of the new corpo-

ration and B. A. Gramm is vice president and general man-
ager. Mr. Gramm is called the father of the motor truck In-

dustry, being one of the pioneers in their manufacture.

Mr. Gramm's inventions, including his transmission and
transmission control, auxiliary drive oft the transmission for

driving hoists, pumps and the like, are among the important

assets of the company.

The company's line includes trucks ranging in capacity

from one to six tons, and they are successful in meeting any

of the demands made by contractors or other truck buyers, as

well as the foreign users of trucks for war purposes.

Fuel from Municipal Waste
By T. J. Lacy, Austin, Texas.

The factory of the Austin Oakoal Manufacturing Company
is now complete and in operation after having burned down
once and after many setbacks, due to the necessity of orig-

inating the machinery required for producing the new fuel

bricks in a profitable manner. The factory, which is at East

Fourth and Brushy streets, has now been in operation several

weeks.

The company is composed of about forty leading Austin

men, who believe that they see a great future for this process

of converting city garbage and refuse Into a high grade

fuel, and they are now planning the erection of a second

plant. They say the trash and garbage collected by the carts

of the city sanitary department is sufficient to keep two plants

going.

From the standpoint of the city the new enterprise is

regarded as a most fortunate development, for already the

city government has experienced the greatest difficulty in

finding places in which to dispose of the waste without arous-

ing the active resentment of the residents of the neighbor-

hood. The erection of a garbage disposal plant at a cost of

$75,000 or more was seen as a necessary step in the near
future had the Oakoal plant proved unsuccessful. The city's

contract with the Oakoal Company is that the company shall

dispose of all of the city's refuse and garbage in a sanitary

manner at a cost to the city equal to about half the cost of

incineration.

The manufacture of the fuel is quite interesting, inasmucli

as it is made up entirely of waste material handled by com-

mon labor. The waste, which the city had to burn formerly
in the incinerator, and the garbage is taken by carts to the
factory and dumped. It is then sorted and the non-combust-
ible materials, such as iron, bottles, tin-cans, etc., are segre-

gated and sold. That which is left Is placed upon a large

belt and carried to a grinder, which reduces it to even sizes.

It is then conveyed by elevator to a storage bin at the top
of the building. Coal slack, another waste product, is shipped

.Mi'.Mi'i 1' \i. w \sTi'; c, V i;r. \i;i-; .\.\ii 'I'k.x.vii, i.v plant
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in car loads and passed thru another grinder and placed in

a bin alongside the first one. , The two products now come
together in a mix machine or pulper, where steam, hot water
and creosote or water gas tar are injected, reducing the mass
to a pulp.

The water gas tar is another waste product which the gas
works usually run into the river or sewer. It contains a
powerful disinfectant and its presence makes the finished

product impervious to moisture. The hot steam thoroly ster-

ilizes the material.

The product is now conveyed to a brick molding press,

which presses the material into the shape of building brick

at the rate of forty each minute. Each brick weighs two
pounds. The fuel is then placed on wooden pallets and set

aside to mature and dry. In a few days it is ready for market.
The plant gives employment to twenty men, including

draymen, and is capable of making fifteen to twenty tons

daily. The price for 1,000 bricks or one ton is $6.50 to the

customer. The chemical analysis of the University of Texas
shows over 12,000 B. t. u. per pound, as much as the best

Oklahoma bituminous coal. Oak wood has 8,000 heat units

and consequently Oakoal is one and one-half times as strong

as oak wood in heat.

One of the best business men, a merchant in the city,

lias stated that he burned one ton of Oakoal in his cooking

stove and it gave better results and lasted longer than two
cords of oak wood. It is very good in heaters, fire-place

grates, base burners, small boilers and ranges. It is burned
successfully in bakery ovens. This fuel will be most appre-

ciated by poor people in the cold season, when they can buy
it at one cent a brick or less in quantities.

This new method of garbage disposal Is creating con-

siderable interest among municipalities, as the disposal of mu-
nicipal waste in a sanitary manner has been both a trouble-

some and an expensive problem. The Mutual Film Company
of New York have secured pictures of the plant in opera-

liou. whicli will be shown thruout the country.

The perfection of the system is due to several years' ex-

periments of E. L. Culver, formerly of Austin, Tex., now
located in the Conway Building at Chicago. Mr. Culver states

tliat as a result of this plant several cities in the United

States and Canada have adopted this system, and a plant of

the most modern and up-to-date construction is being erected

at St. Joseph, Missouri.
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Radical Departure in Mixers and Conveyors

The hopper-type mixer and conveyor has proven to be a

generally economical means of placing concrete in tunnels

and certain types of mass concrete work, but a new and
novel device recently has been perfected.

This machine combines mechanical mixing with pneu-

matic conveying and placing and is suitable for all types of

concrete work of both large and small yardage, in light walls

or in mass, re-inforced or unre-inforced concrete.

The device comprLses- a cylindrical drunj set on a hori-

zontal axis driven by an Independent motor or engine. Within

the drum are mechanical mixing apparatus and special con-

trivances for delivering th^, mixed'Concrete to the outlet thru

which it is ejected by pnieuflaalic pressure without any sus-

pension of the machine's..r'ot*ti'on. Following the ejection of

one b^ch of mixed concretfe-tt^ machine is stopped, recharged

thru the hopper and' the ju*)c.ess is continued with unusual

rapidity. ,:; ;
'

'

A pipe from 2 to 8 inches in diameter may be connected

with the hollow trunnion outlet, and thru It this concrete is

discharged in a continuous stream with a velocity of approxi-

mately 50 ft. per second, despite so low an air pressure as

from 15 to 20-lb. per squaie inch. Most of the ordinary

types of pneumatic distributing machinery have been char-

acterized by air pressure fluctuations of from 5 to 40 lbs., but

in this new device the pressure is maintained steadily and

uniformly. The consistent output of mixed concrete nearly

doubles the capacity of the machine and reduces the neces-

sary amount of compressed air by half for every cubic yard

of concrete placed. One of the prominent features of the

machine is that concrete made with 1-inch stone may be

discharged thru a 2-inch pipe;. li,i-inch stone concrete thru

a 3-inch pipe; 2-inch stone concrete thru a 4-inch pipe, and,

furthermore, concrete made with the run of ordinary crusher

stone thru a 6-inch pipe.

Machines of this type fitted with 2 or 3-inch discharge

pipes distribute the concrete to a total horizontal distance of

nearly 500 ft. and a vertical height of 90 ft. The larger sizes,

with 4 to 8-inch discharge pipes, can place it horizontally

300 ft. distant and 100 ft. high.

One man, beside those supplying material, is sufficient to

operate the machines, which, up to even the 4-inch discharge

pipes, have a capacity of between 20 and 50 yds. of concrete

mixed and placed in 8 hrs. All labor from the mixer to and

into the forms is eliminated, except for the two men who

handle the delivery hose to place concrete directly into the

forms. This two-man crew is sufficient for placing a small

or large yardage.

Operating under favorable conditions the large new ma-

chine has an 8-hr. capacity of about 500 yds. of concrete. A

2-bag machine, with a 3-inch outlet, weighs in all about 8,000

lbs. and is run by an 8-h. p. engine or motor. It is said that

a speed of about 16 r. p. m. produces the best results and any
degree of consistency can be adequately handled with it.

The Inventor and developer of the machines, James H.
Graham, is placing it on the market thru the Pneumatic
Placing Co., Inc., of New York City.

Trade Notes

Two of the three new motor pumps ordered by the Hart-

ford, Conn., fire department have been delivered. They are

Amerlcan-LaFrance, of 750 gallons a minute capacity, with a
chemical tank and hose and capacity for 1,000 feet of regula-

tion fire hose. One of the machines replaces four horses and
the other five heretofore in use. The third machine will be

delivered shortly.

The Clydesdale Brick and Clay Company, of Pittsburgh,

Pa., with a new plant at Elwood, Pa., has become a licensee

of the Dunn Wire-Cut Lug Brick Company, of Conneaut, O.

H. .1. Orth is president of the Clydesdale company and W. W.
Cunningham vice president and general manager. The
Clydesdale plant at Elwood will have a daily capacity of 100,-

000 paving brick. It is the intention of the company to double

the plant's capacity in the near future.

The Sewell Cushion Wheel Company, of Detroit, have

opened a branch in Pittsburgh, at 711 First National Bank
building, under the management of Mr. E. G. Burley. This

makes the thirteenth branch which has been opened by this

company, the others being located in New York, Chicago,

Philadelphia, Buffalo, St. Louis, Boston, Cleveland, Minneap-

olis, Rochester, Baltimore, Seattle and Los Angeles.

For more than five years patent infringement suits have

been fought in the federal courts between the Sanitary Street

Flushing Machine Company, owners of the Ottofy patents,

and various infringers. The Ottofy patent. No. 795,D59, cov-

ers "any flushing machine made or that can be changed or

adjusted to deliver a flat stream of water under pressure, for-

ward and latterly, at an angle of 20 degrees or less." This

claim having been sustained in the courts, Studebakers con-

cluded to acquire the patent. The Studebaker Municipal Util-

ities Company was organized for that purpose, and is now the

owner of the Ottofy and various other patents covering the

modern art of street flushing. Flushers manufactured under

these patents will in the future be marketed through the ve-

hicle division of the Studebaker organization.

A. N. Moore, vice president and treasurer of the Oregon

Portland Cement Company, of Oswego, Ore., on August 29 filed

with the United States Court in Portland a suit charging four-

teen cement companies of the United States and Canada with

illegally combining in violation of the Sherman and Clayton

anti-trust acts, alleging that they sought to restrict the pro-

duction in his plant to one-sixth its capacity and to dictate

the exact territory in which he may do business, and that the

prices maintained cause the coast states to pay more than a

million dollars annually in excess of what they should pay.

Trade Publications

Studebaker Corporation, South Bend, Ind., in their serial

No. A 892, entitled "Analyze Your Bid," show their dump

wagons and the details that are of special interest.

Dust-proof refuse collection is the subject of a booklet pf

H. Kastor, Hotel Netherlands, New York, descriptive of the

Ochsner sanitary system of refuse and garbage collection.

The Barber Asphalt Paving Company, Philadelphia, Pa.,

puts it up to the reader of a recent circular to make the de-

cision of the proper asphalt, and explains the reasons for the

claims of superiority for natural asphalts.
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The promise of the program for

A NOTABLE the Newark Convention of the
CONVENTION American Society of Municipal Im-

provements, outlined under the
same title in this department last month, was fulfilled

completely, and practically every one left with words
of commendation for the wealth of valuable papers and
interesting discussions and the good care taken of the
delegates by the local committees. The discussion of

the valuable papers on sewage disposal was cut short
by an eleventh hour demand for the convention hall

for other purposes, but the papers themselves were
most of them printed in the advance papers and cov-
ered all the work done during the past year and the
answering of questions was the only necessan." omis-
sion. Much of this was done in smaller group meet-
ings later in the day.

Unexpected contests over proposed changes in

specifications took time from presentation of routine

papers on paving, but every one seemed pleased with
the result and after lively discussions the Association
reasserted its unvarying position regarding the man-
ner of adopting changes in specifications and the re-

visions will be found as usual only those in details

necessary to keep the specifications in close accord
with the latest tested and approved methods of con-
struction.

There was but one real exception to these general
expressions of satisfaction with the convention, for

the as yet unexplained habit of the Engineering Rec-
ord of objecting to the methods and results of the

modes of procedure of the Society led it into some
criticisms of the Society's actions, which became so

hysterical that they actually condemn the Society for

doing just what the Record has demanded it should

do, losing sight of the fact that its criticisms are ap-
plicable to the things the Society was asked to do and
that the refusal of the Society to accede to these re-

quests should be commended if the Record is to gain

a reputation for consistency.

The Society is certainly alive and growing in im-
portance and influence and attacks so obviously ill-

informed and worse conceived seem to have the effect

of making the value and high standing of the Society
better known and the desire for membership in it more
extended.

STATE Recent travel over representative
HIGHWAY sections of the highways of four states

CONDITIONS. with highway commissions, with less

detailed observation of roads in three
other states, gives material sustaining the positions

taken by Municipal F.n'Gixekrinc relative to the char-

acter of design and construction required for the most
economical administration of the public highways.

The travel included bituminous and other pave-

Novemher, 19K

ments in the states early in the highwav construction
field, such as New Jersey and New York, where such
road surfaces are becoming unbearably expensive to
maintain, after some years of use, because the traffic
has changed so in character and amount that pave-
ments sufficient at the time of construction are now
wholly inadequate except as foundations for more dur-
able wearing surfaces. The fact that they are built
with the proceeds of 20 or 50-year bonds makes no
difference, but only demonstrates the folly of making
bond terms longer than the estimated length of life of
the roads, and the bad judgment of the designers in
estimating the effect of road improvement upon the
amount and weight of traffic over such improved
roads. If the New Jersey estimates, that the tonnage
capacity of motor trucks running on country roads "is

equal to the railroad tonnage capacity, are discounted
even fifty per cent, the absolute necessity of providing
for such enormous traffic in designing and constructing
a new road is fully demonstrated. No traffic regula-
tions should be permitted to dwarf such a development,
tho such details as excessive weights, narrow tires,

kind of tires and speeds in proper relations to each
other are necessary to the permanence of even the most
durable pavements.

The travel in Michigan showed that the small
amount of state aid granted in that state has the effect
of improving gradients, widths of roads and drainage
facilities, and to a certain extent the quality of ma-
terials on the roads, but is not sufficient to develop the
use of modern road surfaces. The result is good as
far as it goes, but the main traveled roads are fre-

quently impassable, because the traffic now running
over them wears them out annually or biennally, and
the state must reconstruct road surfaces on such roads
before it can be said to have a real highway system.
A few wealthy counties are doing their full duty in

this regard, but the state at large is with reasonable
speed putting itself into the condition of Indiana. In
that state the local roads are excellent and in the main
sufficient for the traffic over them, but the main trav-
eled roads, built of the same gravel or light macadam,
are either impassable at a reasonable speed most of the
time or are practically reconstructed every year.

Travel in Illinois, Ohio and Pennsylvania showed
the effects of designing the main traveled roads for the
travel expected over them, and in these states most of
the roads now building need not be reconstructed for

many years and will require only incidental repairs if

very reasonable regulations of trailers and of relation
of speed to load are enforced, such as are now proposed
in New Jersey.

State supervision of main highway construction and
maintenance and state and national aid in liberal

amounts on the trunk lines are fully demonstrated by
the facts gathered on these trips to be necessities of
modern traffic conditions.



STREET AND ROAD PAVEMENTS
THEIR DESIGN, CONSTRUCTION AND MAINTENANCE

EDITED BY CHARLES CARROLL BROWN, M. AM. SOC. C. E.

The Maintenance of Brick Pavements
Written and Compiled by the Editor

Maintenance of pavements is a subject

which has never received the attention it de-

serves and there is practicaUy nothing in

print upon the subject. There has been no at-

tempt at standardization of methods, determ-

ination of economics of repair or of net/lect of

repair nor of keeping cost data. The repair

of streets is generally assigned to one of the

less technical departments of the municipal

administration and one which is subject to

frequent changes in personnel on account of

the demands of city politics. This doubtless

accounts in large part for the unsatisfactory

state of enlightenment of the average city

government upon this important problem of

municipal housekeeping. Fortunately, there

are a few of the large cities in ivhich, at least

occasionally, the maintenance of streets is in

competent hands and there is a little founda-

tion on ivhich to base an article such as this.

As to actual methods used in the repair of

streets it is only possible in a single article to

describe one or tiro of those producing the

best results. The absence of any written dis-

cussions of the economics of street mainte-

nance makes it necessary to devote much of
the article to this subject, making it of as

much practical benefit to the street superin-

tendent as possible.

Resurfacing being one method of maintain-

ing an old brick street, one or two methods of
performing this work are given.

Undoubtedly some of our readers have de-

vised special methods for brick street repair,

others have figures of actual cost, and others

have studied the question of ivhen to repair a

brick street in order to keep it in good condi-

tion for the least expense, and we hope to hear

from all of them ivith additional information

and in criticism of this article. City adminis-

trations need more help on the problems of
street repair than in any other branch of con-

struction and city officials are invited to con-

tribute from their otvn stores of information

for the benefit of the officials in other cities. -

ABRICK pavement properly designed and constructed for

the traffic to which it will be subjected is practically

indestructible, and for such a pavement there is no

maintenance required. Such a pavement is an ideal, how-

ever, which is seldom realized, so that every brick pavement

will require at least slight repairs from time to time. Wheth-

er defects appearing shall be repaired or not, and if repaired,

when, are questions which this article will discuss to some

extent, giving experiences of those expert in their answer.

Soft Bricks.

The simplest defect appearing in a brick pavement is the

soft brick. When such a brick is subjected to traffic it will

wear faster than the surrounding bricks, and soon a depres-

sion is formed which brings the wear upon the surrounding

bricks so that they receive greater punishment from the

blows of the traffic dropping ever so slightly into the depres-

sion and therefore wear more rapidly than their fellows, and

the hole rapidly increases in size and depth. When such a

soft brick shows itself it should be cut out and replaced

promptly with a new one. Every day's delay causes greater

wear of the bricks surrounding it and makes more necessary

the replacing of such bricks in order to make the repaired

surface uniform with the pavement surface surrounding it.

If the bricks in the pavement, all of them, have a high loss

in the abrasion test, the repair must be made more promptly

than if the bricks in general are hard. If traffic is light, a

week or a month of delay may not count for more than a day

on a heavy-traffic street.

To make such a repair the brick must be cut out, meaning

its entire destruction, with chisel and hammer; the joints

surrounding it must be cleaned out. the sand cushion must

be carefully removed, renewed and compacted. The sand

must be adjusted so that the top surface of the brick will be

exactly even with the pavement surface surrounding it, and

the brick must be removed and replaced as often as necessary

to bring this result. Xo sand should be permitted to work up

into the joints. Then the joints surrounding the brick must

be completely filled until the surface is brought to its orig-

inal smooth condition.

Monolithic brick pavements are yet too new to have re-

quired repairs, but it would seem that it might be necessary,

in replacing a soft brick, to cut out the foundation somewhat

to allow for the adjustment of the surface to perfect aline-

ment. Sand-cement mortar would be used as the material in

which to bed the brick.

Equal care must be taken, whatever the filler, and when

cement filler is used the traffic should be kept off the spot re-

paired for at least 24 hours, and 48 hours or longer is much

better.

Such repairs should be inspected at frequent intervals un-

til it i^ certain that they are again integral parts of the pave-

ment, equal to the areas surrounding them.
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That such repairs are possible, even by those not particu-

larly expert, in such manner that they are scarcely recogniz-

able as repairs, is shown by the photograph accompanying of

two rows of brick replaced across the street, where they had
been removed to insert a street-light wire.

Displacement of !?and Cushion.

Should the adjustment or the compacting of the sand cush-

ion be improperly done, or should it be possible for water to

displace it, there will be irregular settlements of the brick

surfaces. When cement filler is used these settlements result

In cracked and pinched joints and spalled bricks, either at

once or later, and with any filler the irregularities in the sur-

face of the pavement produce excessive wear and increasing

roughness of the pavement.

Here again the repair of a light-traffic street can be de-

layed, but that of a heavy-traffic street should be made as soon

as the defect is noticed and the weather permits.

The proper maintenance of a street requires that defects in

the original construction should be corrected when the repairs

are made which they have made necessary. The cause for

the defect should be ascertained, if possible, and enough of

the pavement should be taken up and relaid to bring up the

quality of the disturbed section to that of the street in gen-

eral. It is not economical to carry this relaying any farther

than this or to make the relaid section materially better than

the rest of the pavement.

Relaying Defective Surface.

One of the accompanying photographs shows dimly the suc-

cess possible in relaying a defective section of pavement so

that the surface of the street is restored and the location of

the relaid section is difficult to recognize. In this particular

case some cement-filled street surface disturbed for excava-

tions had been replaced by an area relaid with bituminous

filler. This combination of two kinds of filler in the same

area was causing the deterioration of the whole pavement.

and so the whole affected area was taken out and relaid with

cement filler.

The bricks were taken up and cleaned, the edges of the

area being toothed so that the patch would join closely with

the undisturbed pavement. Whatever old bricks could be

used were used where they would fit best, quite a number of

new bricks being required. The sand cushion was gone over

carefully, and new clean material supplied as necessary. It

was then carefully smoothed off to the required surface and

compacted to some extent. The bricks were then laid in

place. Lines of brick w-ere laid across the open area where

they would serve as guides and closing lines, and the courses

of brick between these guide lines were carefully laid so as to

close up as nearly as possible with only the widths of joint

required by the lugs on the bricks. Very little trimming of

bricks was required to make a neat and close-fitting job. The

bricks were then thoroly tamped into place and adjusted un-

til they formed a smooth surface, uniform with the surround-

ing undisturbed pavement. The grout filler was then care-

fully applied until all joints were thoroly filled, and traffic

was kept off the area for 48 hours. The result is a patch, the

edge of which must be hunted for, and a complete return to

the original monolithic condition of the surface before the

first excavation was made in the street.

These repairs were made by E. H. Christ, consulting en-

gineer, in Grand Rapids, Mich., to wljom we are indebted for

the data for this description. Mr. Christ states that some of

the patches made under the same contract as the above were

protected from traffic for 24 hours and some for 48 hours, and

he can see no difference in the results.

Cracks.

The subject of cracks in brick pavements is one on which

there are so many differences of opinion that this article can

TWO KOWS OF BRICK REPLACED OVER
lOLECTRIC LIGHT WIRE TO STREET L.\MP.

only state a few of the problems and give such information
concerning them as may be at hand, at the same time re-

questing contributions to the data available and criticisms of

the opinions and results here offered. The discussion of

cracks and their causes is applicable to any pavement, but the

details concerning repair of them are here made applicable

only to brick pavements.

Longitudinal cracks are attributed mainly to three causes:

Insufficient allowance for transverse expansion, causing an
elevation of the crown of the pavement sufficient to open a

crack along the crown or at the weakest line of joints in its

vicinity; heaving of the pavement, ordinarily attributed to

absorption of water by the subgrade, freezing of water reach-

ing subgrade or cushion producing an exaggeration of the

heaving: settlement of a portion of the base, most likely along
the edge, especially on a country highway.

Expansion and Contraction.

Many pavements, particularly on country roads where
steel-tire traffic is not very extensive, go for many years with

such cracks without serious deterioration of the pavement.

Others are repaired by filling the cracks with a bituminous

filler, which aids in keeping the surface water-proof and to

some extent in protecting the edges of the crack from disinte-

gration. Cement grout filling does not seem to be uniformly

successful, as the next considerable increase in temperature

produces the same rise in the crown and again opens the

cracks. If the cracks are due to heaving or settlement, the

grout filler may be more successful.

A complete cure for the longitudinal cracks due to tem-

perature change would require the cure of the cause, which is

probably either insufficient allowance for expansion or im-

proper construction, causing obstructions in the expansion

joint to the proper expansion of the brick or concrete surface.

Flow of grout filler into the expansion joint, or leaving sand,

bits of brick or concrete or other debris in the joint space

cause longitudinal cracks in the pavement, and they are so
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LARGE IRREGULAR PATCH IN GROUT FILLED
BRICK PAVEMENT. SURFACE PRACTICALLY RE-
STORED TO ORIGINAL SMOOTHNESS AND CONTIN-
UITY.

^
concealed that their effect cannot be exactly shown. It is sel-

dom that the expensive reconstruction of the expansion joints

along the curb is considered justifiable, and the filling of the

cracks from time to time with a compressible filler is accepted

as the best method available. In a heavy-traffic city street

the life of the pavement is cut down, but the ultimate ex-

pense, including the earlier resurfacin.g required, probably

justifies the course adopted.

If the cracks are due to heaving, drainage of the pavement
is the only permanent cure, and this may mean a complete
reconstruction, so the decision to fill the cracks with a grout

or soft filler probably produces the most economical result

In both cases the extra expense of keeping up the pave-

ment and of the shortening of its life should be charged to

defective design or construction.

With bituminous fillers no such difficulties arise.

Expansion Joints.

Expansion joints at intervals across the pavement were
long considered necessary unless bituminous fillers were used,

but the later years of experience have shown that so long as

the pavement runs without material break in its surface, it

is capable of carrying the strains from expansion by heat

without injury, the only requirement being that there shall

be no opportunity for movement. When a street surface has
a straight line, or very nearly so, for surface cross-section, the

longitudinal expansion joints along the curb are not neces-

sary.

When an intersecting street is reached, if its crown is car-

ried thru the intersection, it makes a break in the continuity

of the pavement of the main street, and there is a probability

of an arching of this cross-street crown and even an explo-

sion of the intersection. On account of these frequent inter-

sections of city streets, construction without cross-expansion

joints is more satisfactory in country roads than in city

streets.

Either the arching of the intersection described or the com-
pression of a cross-expansion joint, if one is used at the inter-

section, allows a movement of the brick pavement in the vi-

cinity. When contraction follows, the strength of the adhe-

sion of joint filler w-ith brick is not sufficient to draw the

pavement back and there is a tendency to hair cracks in the

joints, which later increase until the grout filler near the sur-

face becomes disintegrated and the tops of the joints are left

open and the edges of the bricks unprotected. This condition

spreads until considerable areas of the pavement are affected.

When these areas shall be repaired and how, is a question

which no two street superintendents will answer alike, tho

most of them will practically answer by letting the pavement
go until the depreciation has become so great that holes are

actually forming. This neglect greatly reduces the life of the

pavement, but no one as yet has data enough to say what is

the economical method of procedure.

One of the accompanying photographs shows a method of

preventing the movement of the pavement at its end by put-

ting in a heavy sandstone header, backed up so as to give

weight and bearing enough to withstand the expansive force

of the pavement. It will be noted that some tendency Is

shown to crowd the bricks up along the header at the ends of

the short rows made because the railroad track runs diag-

onally across the street. This looks as tho the pavement were
being shoved uphill (to the left), but is probably due to the

lifting of the ends of these short rows on account of the

transverse expansion. This displacement has not as yet be-

come sufficient to warrant relaying, altho the pavement was
laid in 1910. When the joints have been pinched and opened

again often enough to show serious disintegration, the relay-

ing should be done and the tendency of the bricks to rise near

the header be restricted, if possible.

Iron Covers as Anchors.

The fourth photograph illustrates two or three difficulties

met with in connecting brick pavements and iron covers.

At the right side is a defect which is found also in pave-

ments where part of the pavement rises for any reason and

has a tendency to fold back over the immovable pavement

behind. The joints are pinched at the top and the edges and

tops of the bricks are spalled by the concentration of the force

on the upper edges of the joints, and the surface is left rough

and jagged and ready for the destructive action of the traffic

HEAVY STONE HEADER AND BACKING AT
DIAGONAL END OF BRICK PAVEMENT
ALONG RAILROAD TRACK, NECESSARY TO
PRE\rENT MOVEMENT FROM EXPANSION.
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passing over it. Unquestionably such places as tliis should be

taken out and replaced as promptly as possible. Whatever is

the cause of the lifting of the pavement to produce the diffi-

culty should be discovered and removed, if possible, and then

the repaired pavement will keep its place. This may be the

shoving of the brick against an immovable manhole top, as in

the photograph, or the pushing of the casting into the pave-

ment, or the partial sliding of a section of the pavement up
on a header or an inlet or some other anchor which is not

quite square with the pavement. Loosening up the anchor so

that it can move with the pavement, if it is surrounded on all

sides by the pavement, will prevent the same occurrence in

the repaired pavement. Dressing the header so that the force

will act at right angles to the bearing of the brick on the face

of the header will hold the pavement in place. Each place

has its own particular variation of the problem of keeping the

pavement from moving.

The longitudinal crack running to the right from the man-
hole has been observed many times in well-designed and con-

structed brick pavements with manhole or other covers set

solid on their bases so that they cannot move. They have

been seen with both sand and mortar cushions under the

bricks. They are likely to run in but one direction, but some-

times a smaller crack runs out in the opposite direction from
the larger one. Again, when the pavement is weak, as it is

near an intersection laid with diagonal courses, the cracks

may run out in other directions and sometimes for consider-

able distances, following joints rather than breaking bricks,

when the line of force is diagonal to the direction of the

courses.

The crack is apparently caused by a lifting of the brick,

but why the brick should lift at this particular spot (which

may or may not be on the crown of the street), and not else-

where in sufficient amount to cause or continue the crack. Is

not so evident.

The photograph was taken on a street in Greenville, Mich.,

laid in 1910, by E. H. Christ, of Grand Rapids, consulting en-

gineer, which has shown but one such defect prior to the ex-

cessive hot weather of 1916, and now shows two or three.

The pavement was laid under the specifications adopted by

the A. S. P. S. in 1911 and had the closest of inspection under

Mr. Christ and Charles H. Gibson, mayor of Greenville at the

time, who were able in this way to obtain an exceptionally

good street with remarkably few defects, the worst of which

is shown in this photograph. Mr. Christ contends that if the

manhole cover had been set free of the manhole and the

concrete foundation so that it could move on the

top of the concrete foundation of the brick pave-

ment, back and forth as the expansion and contraction of the

pavement might affect it, there would be no rock against

which the wave in the pavement could break and therefore

no defect in the pavement. He goes so far as to set lamp-

hole covers over valve boxes, large enough so that the motion

likely to occur in any direction will not be great enough to

prevent the operation of the valves.

Most of the defects observed in brick pavements will ar-

range themselves in one or another of the classes above de-

scribed.

Resurfacing.

Resurfacing is one method of maintaining a brick pave-

ment, and is something to which every pavement is subject at

some time.

The resurfacing may be done by taking up the brick sur-

face, repairing breaks in the foundation, cleaning it up and
laying a new brick surface according to standard methods.

Before taking up the old pavement its defects should be

studied carefully by an expert and the new construction

should be designed to overcome the difTlculties shown by the

former pavement, the reason for which is usually not difficult

to find.

DEFECT IX
SET SOLID IX ^ w,>._r.i:.ij:, r\,,_ .^ ^.^^ lyj.^ .v.

FERING W^ITH EXPANSION OF PAVEMENT.

^
When the brick pavement is rough and uneven, largely on

account of rough and uneven tho thoroly compacted founda-

tions, it may be advisable to resurface with some other ma-
terial laid on top of the brick. This can be done readily if the

brick surface has been worn down so that the thickness of

the new surface material will not interfere with the proper

drainage of the street. The only place where adjustment of

the new and old surfaces is difficult is ordinarily in the gut-

ters, where the old surface has not been worn down as much
as the main traveled parts of the street, and along street-car

rails. The latter adjustment is so difficult that it is seldom

attempted.

Resurfacing with Asphalt.

Columbus, 0., has resurfaced many old brick streets with

asphalt, and the following description of methods and results

is taken from a paper before the American Society of Munici-

pal Improvements by Thomas H. Brannan, superintendent of

asphalt:

One of the first questions to be considered in resurfacing

brick with asphalt is that of surface drainage. All of our old

streets were laid with a 6-inch gutter'. After a 3-inch coat of

binder and top has been put over the old brick, it therefore

leaves a very shallow gutter. On streets having a lateral

grade of 0.6 per cent, or over this is not so serious, but for

grades less than 0.6 per cent, a 3-inch gutter may not be deep

enough to carry the water. On these streets one of two things

can be done, viz.:

The first method is to take up the old brick in the gutters

for a width of 3 to 4 feet from the curb and lay a concrete

base to such a grade that when the gutter is paved with new
brick these brick will be high enough at the outer edge to

form a shoulder for the edge of the asphalt and be 6 inches

below the curb at the gutter line.

The second method is to take up the old brick for a dis-

tance of 3 to 4 feet from the curb, then concrete this space,

leaving It low enough along the curb to lay asphalt and still

maintain a desired depth of gutter. The outer edge of the

concrete can be brought to the level of the old brick and an

asphalt roadway can then be laid from curb to curb. This

will increase the transverse grade or crown of the street near

the curb, but not enough to be seriously objectionable.

Before any asphalt is laid on old brick it is essential that

the old brick pavement be cleaned and all of the dirt removed
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RESURFACING OLD BRICK PAVEMENT WITH ASPHALT USING BINDER COAT AND WEARING SUR-
FACE COAT. ASPHALT LAID FROM CURB TO CURB.

from the joints to a depth of at least V4 inch. This is done

most effectively by flushing with a fire hose. It can also be

done by raking out the joints with sharp pointed picks, or

hooks, and then sweeping. If flushed, it is necessary to give

the street some time to dry out, and for this reason the sweep-

ing is preferable during the late fall months.

In case the old brick are worn thru at any point or are

more than 3 inches below the general grade, these holes or de-

pressions are cleaned out and concreted. At intersecting

streets it is necessary either to go back of the properly line a

few feet and relay the brick, bringing them up enough to form

a shoulder for the asphalt at the lot line, or to take up the

brick in the wing and let the new asphalt pavement down

enough to meet the existing pavement on the cross-street.

A closed binder, containing from 20 to 25 per cent, of ma-

terial passing a 10-mesh sieve, is preferable to a paint coat.

A paint coat of asphalt must be cut back with naphtha in or-

der to apply it, and unless this naphtha entirely evaporates

before the top is laid it is likely to work up thru the top and

be detrimental to the pavement. The large variation in the

thickness of the top, however, would be the greatest objection

to the paint coat. The wide-tread roller bearing on the differ-

ent depths of top, will compress the thinnest portion the most

and leave the deep spots only partially compressed. Trucks

going over the pavement after it is completed will further

compress the deep spots and form depressions in the pave-

ment. The depressions thus formed will likely produce shov-

ing and destroy the pavement.

We use 11/4-inch top and IVa-inch binder on these streets.

The 11.4-inch binder is figured on the basis of 1 cu. yd., box

measurement, laying 20 sq. yds. Whatever excess there is

over this amount is paid for by the cu. yd. as extra binder.

Where the brick foundation is very irregular the binder is

laid in two courses. The depressions are first filled and rolled

and then the 1 1/2-inch binder is laid. An examination of the

under side of a slab of binder taken from a cut on a resurface

job of this character showed the print of all the brick, and

also showed the binder driven in between the brick sufliciently

to give a good bond.

The average amount of binder required on all the streets

that have been laid was .022 of a cu. yd. per sq. yd. of top.

This, at $7 a cu. yd., would be an item of about 15 cents a

sq. yd. for extra binder. This amount, plus 5 cents a sq. yd.

for cleaning, deducted from the cost of excavation and new
concrete, represents the saving that can be made on this kind

of construction.

In our city, with concrete figured at 70 cents a sq. yd. and

excavation at 95 cents a cu. yd., this saving would amount to

Brick Streets Resurfaced with Asphalt—CoUimbus, Ohio.

streets r

Gay St.. High St. to 5th St 46.:

Fifth St, Long to Broad St 24
Sixth St., Broad to Town St 30

Wilson Ave., Broad to Bryden 30
Monroe Ave., Broad to Oak 30
Grant Ave., Broad to Naghten 32
18th St., Long to Mt. Vernon 30
20th SL, Broad to P. C. C. & St. L 30
Bryden Rd.. Ohio to Miller 40
10th Ave., High to Neil 30
15th Ave., High to Indianola 30
Dennison Ave.. Buttles to Fifth 30

•a

a ><S-

-^1

•Six 2

= f '-y ,x I =
S5(B

tjX

11-1912 •> in in. 7,218 $0.92 $0,043 $0.05 $0.97
11-1912 1% if^ ','i

in. 2 577 1.22 .005 .03 1.25

11-1912 1% in.

—

Vi in. 3.979 1.25 .0127 .09 1.34
7-1914 1% Vu in. 5.037 1.37 .0313 1.59

9-1913 1% in.— Vi in. 1,274 1.40 .0301 .21 1.61

9-1915 1% in.— % in. 4,793 1.36 .0261 .18 1.54

8-1915 Vi in. 3,264 1.35 1.48

8-1915 ^lA in.— Vi in. 10,716 1.36 .0366 .25 1.61

7-1915 1% in.— !/ in. 10,066 1.36 .0201 .13 1.49

8-1915 1% in.- 'A in. 7,289 1.34 .0118 .08 1.42
8-1915 1^ % in. 3,943 1.36 .0154 .11 1.47

1916 1% in. 1/2 in. 13,720 1.39 .0371 .26 1.65

73.876
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75 cents a sq. yd. of finished pavement. This saving, com-
pounded annually at 4 per cent., would amount to ?1.35 a

sq. yd. at the end of fifteen years, or enough to almost renew
the pavement.

Another advantage of this form of construction lies in the

fact that it is not necessary to have a street torn up nearly so

long for repair, and, if required, it need not be closed to traf-

fic at all except on the day that asphalt is being laid on a cer-

tain portion of the street.

As a general proposition I would not advise attempting to

surface over the old brick on a street having a car track. The
only way that this can be done, if the brick are left in, is to

raise the track, and this causes a bad condition with regard to

the grade of the tracks at all intersecting car lines.

Bituminous Resurfacing.

The laying of a less expensive and apparently less durable

resurfacing on a brick street is described by Herbert W. Hat-

ton, consulting engineer, Wilmington, Del., in a letter to the

editor, from which the following is taken:

In 1911 the writer was supervising the laying of 16,000

sq. yds. of brick pavements at Cambridge, Md. Part of this

work was thru the business section and part thru the resi-

dence section. It was desirable to lay the one as durable as

possible, while the object of the second section was to obtain

durability, but at the same time to reduce the noise of such

pavement to a minimum. To accomplish this result cement
grout w-as used to tie the brick together in the business sec-

tion and Pioneer Asphalt filler was used on the work in the

residence section.

Strict supervision was maintained on all the work to see

that the joints were filled from the bottom up and not poured

cold just in the top of the joint. The asphalt was main-

tained so hot that it ran like water, and because of a 6-inch

crown used in a 30-foot street, the asphalt ran from the

joints on the side, flooding the brick. As the appearance was
bad, instructions were given to use coarse sand in the top of

the joint as soon as it was filled, and also to use the sand as

dams to prevent the asphalt running out of the joint.

The result was that this entire section of pavement was
covered with an asphalt coat and sand. Thus accidentally

this pliable top was given to the pavement, which effectually

deadened the noise, and at the same time gave two years of

actual wear before the brick were exposed to traffic.

The city of Wilmington, Del., for many years laid brick
and vitrified block pavements, and, using poor judgment,
failed to place any but coarse sand foundations. In the early
spring and during continuous rainy seasons the water would
go thru the sand joints used and cause a floating or saturated
sand foundation, with the result that the blocks became un-
even and the edges badly spalled. Other vitrified block pave-
ments which had been in ser\'ice a number of years, laid on
a concrete foundation, were also in need of repairs, so that,

following the results obtained at Cambridge, the suggestion
was made to use a tar or asphalt water-proofing cover on
these brick pavements, and follow by using 14 to i,i-inch

screenings, with dust out, to be ironed into the tar under
traffic. Accordingly the street department undertook the
work by force account to try it out thoroly, believing better
results would be obtained when the work was not done for
the greatest profit to be obtained therefrom.

The street was thoroly washed under a pressure sprinkling
wagon and roped off from travel. All depressions of an inch
or more depth were carefully cleaned when the street had
dried and the sand or grouted joints were hand-broom swept
after being scraped, and the dust and dirt removed. A day
was selected when the pavement was thoroly drj': % to 1-inch

stone was placed in all depressions after the bottom surface
had been tar-swabbed, using tarvia. The entire surface was
then flooded with a i^-inch coat of tarvia A, being swept from
joint to joint and carefully brushed and rubbed in with wire
brooms. Immediately following the rubbing-in process '^

inch of dustless screenings was spread over the street to com-
pletely cover the tarvia, with the result that under traffic a
street presenting a surface similar to bitulithic was obtained.

This surface still adheres after more than two years, show-
ing that brick pavements can be repaired at little expense for

many years of additional service when they appear worn out.

Ninth street, in the same city, was almost impassable, the

brick being worn into deep depressions. It was decided to

make more permanent work in making repairs. Accordingly

the street foundation was carefully prepared in the same man-
ner, but the stone pockets were omitted. Before placing the

FACE CUAT.
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ABOVE: AX OLD BRICK PAVEMENT IX .- i .)

SEPH, MO.
BELOW: THE SAME PAVEMENT RESURFACE^

WITH LUTZ SURFACE HEATER IN 1908 USING A TWO-
INCH ASPHALT COVERING. AS IT APPEARED IN 1916
AFTER EIGHT TEARS OF WEAR.

^
tar coat, wrought iron nails 3 inches long were driven down
between the brick joints about every four rows, a foot to two
feet apart, staggered. The tar coat was then applied, and im-

mediately thereafter a covering of bitulithic to a depth of 3

inches was placed. This was carefully rolled and a seal coat

was applied. After five years of heavy traffic this street sur-

face has remained in as good condition as when it was first

placed.

A factor of vital importance in the selection of a type of

pavement is the per cent, of grade and the crown given the

street.

The secret of the durability of the pavement on Ninth
street is its grade, which varies between 3 and 7 feet to

the 100.

After making an extensive tour inspecting street pave-

ments, thru the New England States south to Washington,
D. C, careful observation permits the statement that all stone-

mixed bituminous pavements must have a grade not less than
2 feet to the 100 to wear well, and if the fall is greater the
life of the pavement is not hurt thereby.

In Waterbury, Conn., a bitulithic pavement on a .5 per
cent, grade went to pieces in a year. In Wilmington, on Del-

aware avenue, where the grade is .5 to 1 per cent., the same
results obtain, except that the life is probably one to two
years.

Asphalts will not adhere as well nor the results of coal tar

coats for resurfacing, and all pavement covers are inclined

to peel and loosen unless the work has been done when the

surface has been dry, with little or no moisture in the foun-

dation. Any sweating of the foundation is sure to cause the

surfacing to loosen and it provides a means for frost to get in

its deadly work.

It is not possible to obtain good results unless the tar first

coat is scrubbed in, as it were, with wire or very stiff brooms.

This scrubbing cuts any dirt or dust coating held on the sur-

face and gives the tar a chance to grab hold.

Standard Method of Making Repairs.

The city of Buffalo, N. Y., has the reputation of looking

after its street repairs with the most minute care of any city,

and its annual reports give in detail the cost of repairs in

actual amounts spent, in cents per square yard actually cov-

ered by repairs, in cents per square yard of total area of each

street repaired. With knowledge of the method of construc-

tion of each street, taken from the city's records, any desired

study of methods and results can be made. For the purposes

of this article the following statement of the methods of re-

pair followed is sufficient. We are indebted to George H. Nor-

ton, city engineer, and J. A. Vandewater, assistant engineer,

for It:

An inspection of all pavements is made each spring, as

soon as the weather permits, and defects are noted. A list of

the pavements in need of repair is then made and the streets

are taken up in their order as nearly as possible, those in bad
condition being repaired first.

Depressions exceeding % inch in depth under a 4-foot

straight-edge, holes, disintegrated brick and cracks over V4

inch in width are taken up and repaired. The joints of the

patch in the good pavement are carefully chiseled out, the old

brick that are not broken or badly worn are thoroly cleaned

and turned over when relaid. The brick are laid to fit the

old courses and the joints properly broken. The sand cushion

is raked up and enough new sand added to bring the brick up
to about li of an inch higher than adjoining pavement after

ramming. This is done to allow for compression of the sand

cushion. Joints are grouted in the usual manner with a mix-

ture of one part each of Portland cement and clean, sharp

sand.

We have a few old pavements laid with a pitch filler, but

we usually grout the joints. After repairs are made the

patches are covered with a layer of sand to protect them from

traffic, and they are also barricaded for about 48 hours, and

longer if possible. Repairs are made with uniformity as to

color of brick.

Where it has been impossible to obtain the same size brick

as originally laid, a strip is taken up for full width of the

pavement, relaid with new brick and the old brick used for

patching. This frequently happens on some of the old streets

which were laid with a small block.

Cracks under 1,2 inch in width are cleaned out and filled

with a cement or bituminous filler.

The repair gang consists of 3 pavers, 2 pounders and 10 to

12 laborers, and 1 or 2 teams, as required. Pavers are paid at

the rate of 60 cents per hour, pounders 31.25 cents, laborers

25 cents and teams 75 cents. One of the pavers acts as fore-

man and locates the patches and size of same, keeps a record

of the material used and the time of the men and teams.

The cost of repairs per square yard during the past five

years was as follows:

1910-11 77.10c

1911-12 90.50c

1912-13 83.80c

1913-14 69.50c

1914-15 99.10c

This is the actual cost of work done on the street and does

not include yard and office expense and supervision.

The cost of repairs on yardage maintained by city on

streets repaired only during the past nine years varied from

$0.0151 to $0.0716 per sq. yd. each year.
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NORWOOD PARK
SEWER SYSTEM

5EPTEK/(BE:R-i-i9i6

^^V- COMPLETED SEWER
I: UNCOMPLETED SEWER

CHICAGO'S NORWOOD PARK SEWER
METHODS OF CONSTRUCTION

This brief article on a large subject

touches points of value to the contractor and
constructing engineer. The data are collected

from various sources, including visits to the

work in progress. The two contracts and the

contracts for pipe-sewer branches to the main
seivers are notable for the great variety of

machinery in use on them, in sewer excava-

tion, sewer laying, trench filling, etc. Not all

of them could be covered in this article, but

there will be others.

THE Norwood Park sewer system, in the northwestern

part of Chicago, 111., Is a large one draining territory

southwest of the north branch of the Chicago River and

north of Wilson avenue to the western city limits at Maynard

street, south of Bryn Mawr avenue, and the west boundary of

Norwood Park and Edison Park north of that street. The ac-

companying map shows the extent of the two systems, the

full black lines showing the brick sewers completed between

July, 1915, and September 1, 1916, and the broken lines the

sewers still to construct, which the contractor expects to

complete in 1916, about a year ahead of the time set in his

contract

The system includes 14 miles of circular brick sewer, 2%
to 10 feet in diameter and 16 to 22 feet deep, and many miles

of smaller vitrified pipe sewer.

Brick Sewer Contracts.

The brick sewer was let in two sections, No. 1, the Argyle

street system, and No. 2, the Forest Glon system, both con-

tracts being taken by the H. J. McNlchols Company, of Chi-

cago. The total amount of the two sections Is about ^750,000.

In each section the sewer increases in size up to 9 feet

In diameter and has an overflow outlet into the North branch,

the dry weather flow of sewage running farther down in a

smaller sized sewer to a discharge into the intercepting sewer

system of the city whence it is carried or lifted into the Chi-

cago river on its way to the great drainage canal. Thus the

sewer in West Foster avenue increases from 5 feet diameter

at Milwaukee avenue to 9 feet near its overflow into the

North Branch, but it divides there, the storm water excess

flowing into the North Branch thru a 6.5-foot sewer and the

sewage flowing in a 5-foot sewer to Argyle street and thence

east, increasing to 6 feet at the lower end near North Fran-

cisco avenue.

The plans call for 3-ring brick work on all the sewer 6 or

more feet in diameter and 2-rlng on smaller sizes. Over
26,000,000 brick are used in the sewer. In Section 1 are in-

cluded 121 manholes, 286 standard catch basins, 2 concrete

bulkheads and a special brick overflow. In Section 2 are

184 manholes, 342 standard catch basins, 8 large catch basins,

1 bulkhead and a special brick overflow.

There are 4 street car crossings, 8 steam road crossings,

5 of which were tunneled and 3 timbered; one 24-lnch and

four 12-inch water-main crossings. Pavements on 15 streets

and 7 intersections were taken up and will be replaced. Six

old sewers were taken up and many connections were made
with old sewers and drains.

The entire area is flat and much of It was low and swampy
and will be greatly improved by the drainage afforded by the

sewer. Most of the excavation has been in clay.

Trench Excavation.

The excavation of the trenches for the sewers over 4

feet in diameter, is done with steam shovels, Bucyrus 45-C

shovel being used on Section 1 and a 60-C shovel on Section 2.

The smaller shovel has a 30-foot boom, 40-foot dipper handle

and 1-cu.yd. dipper, and the large one a 36-foot boom, 52-foot

dipper handle and 1%-cu.yd. dipper.

The frames on which the shovels are mounted straddle the

trench and are supported on wooden rollers, running on tim-

bers laid along the trench. A cable attached to a convenient

tree or to a deadman ahead is handled by an extra drum on

the machine and hauls the machine ahead at each move.

The dipper of the 60-C machine has a heavy cutting

lip Instead of teeth and the bail is inside the lip so

that it does not Interfere with cutting the sides of the trench.

The grade of the bottom of the sewer can be maintained

within a fraction of an inch if the operator Is expert, and it

requires very little trimming to fit the bottom of the trench

to the shape of the sewer brick work, whether it is circular,

as in good material, or is flat or any other shape required for

a foundation in poor material.

The shovel excavates from 12 to 16 linear feet of trench

at each setting, the distance depending on the depth of the

trench and the length of the boom. The sides of the trench

require very little trimming to make them smooth enough

to set the trench sheeting and bracing, and this is done as

soon as the section of the trench is excavated and before the

machine is moved forward. The wait is very short, and the

machine is quickly moved forward to begin work on the next

November, 1916



176 MUNICIPAL ENGINEERING

SHEETING AND BRACIXG GANG AT WORK UNDER STEAM SHOVEL WHICH IS READY TO MOVE UP.

section. One large photograph shows the trench excavated,

the sheeting and bracing placed and the machine ready to

move forward. The frame, the rollers and the timbers on
which they travel are clearly shown. One of the small pho-

tographs is a view on the surface, showing men laying planks

for the rollers getting ready to move the machine forward.

The last photograph, looking back from the machine, shows
the bricklaying.

There are 3 men required to operate the steam shovel, 2

men smooth off the bottom, 4 men do the sheeting and
bracing, who are served by 4 men passing the sheeting down
and 4 men pulling the sheeting in the completed section.

This is the average force on a 9-foot sewer.

Brick work is kept up close to the rear end of the shovel,

invert being laid first and followed by arch on wooden forms
in the usual way. For 9-foot sewer, 10 brick layers are re-

quired, with 5 tenders.

These men constructed about 150 linear feet of completed

9-foot sewer in an 8-hour day. On 6-foot sewer the average

is 200 feet a day.

On Section 1 there was considerable sewer 4 feet or less

in diameter. On this work a steam Parsons trench excavator

was used. It cuts a trench 78 inches wide and up to 20 feet

in depth.

Trench Filling.

The process of filling the trench over the completed brick

sewer included two stages. Immediately behind the brick

laying and as soon as the cement mortar had set, earth was
shoveled in and tamped in place along the haunches and over

the arch so as to well cover the sewer. The black surface soil

is more easily handled and if convenient was used first, fol-

lowed by the clay of the lower part of the excavation.

Much of the sewer is located in areas as yet undeveloped

and so the immediate consolidation of the earth in the trench

is not everywhere insisted upon. At a convenient time the

second stage of the trench filling is completed with a back-

filling machine. After the steam shovel on Section 1 fol-

lowed a steam tractor on the front of which was mounted a

swinging boom which can be raised and lowered. This is

operated by a hoisting engine, which also operates an ordi-

nary drag scraper of about a half-yard capacity. On the

tractor are an engineer and fireman. Two men handle the

scraper, to guide it to fill under the pull from the engine.

As observed by the writer, an average of 5 scoops a minute

seems easy to maintain. The earth is hauled thus into the

trench and is heaped up over the trench to a height ot 2V2

feet above the tops of the manholes, making the total depth of

fill at that place 12% feet, the width of trench at bottom be-

ing that for a 5-foot brick sewer, or atout 6% feet, since it

was not necessary to carry the trench bracing below the

springing line of the sewer arch. The boiler requires 1,000

to 1,100 pounds of coal per 9-hour day. The contract price for

filling this trench was 35 cents a linear foot. The boom of

the machine is 52 feet long and the scraper can be thrown by

the engineer some 10 or 15 feet beyond its end. The tractor

wheel rims are widened by the use of wooden slats and it

runs along the open side of the sewer, and draws the earth

from the bank on the opposite side, so that a considerable

width must be covered by the boom and the scraper. The

machine observed was put together by Sol McKeen and he

holds patents on some of its details. He expects to make some

improvements which will reduce the number of men required

to handle the machine. When the machine is used to fill pipe

sewer trenches, 24-lnch tile or less, the machine will fill 1,600

feet of trench per 9-hour day.

.Behind the Parsons excavator a smaller machine of like
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LAYING PLANK TRACK FOR ROLLERS UN-
DER MACHINE IN PREPARATION FOR MOVING
UP.

C!3

nature with gasoline engine is used. Surplus earth is used

for filling low areas in the vicinity.

On some parts of the work the earth as excavated was
dumped into cars and hauled back and dumped on the com-

pleted sewer behind.

On Section 2 the backfilling was done with a Marion re-

volving steam shovel equipped with an orange-peel bucket.

This machine was moved forward on wooden platforms, which

were picked up in the rear by the revolving boom and set in

place in front by it. The crew of this machine consisted of

the operator and 4 men. Excess material was used for level-

ing streets.

Many branch pipe sewers are being laid to connect with

the completed portions of the brick sewer.

Backfilling Pipe Seicer Trenches.

For backfilling these pipe-sewer trenches, small backfillers

are used. One of these observed is operated by the builders,

A. Vogt and Son, and they have had it in use about four years.

The frame on which the gasoline engine, hoisting machinery
and boom are mounted is on wide-rim wheels of small diam-

eter and the machine is moved forward as desired by means
of a block and tackle attached to a pin driven in the ground
ahead and pulled by a horse. The boom does not swing. The
flat scraper is hauled back by a man and held in place to drag

its load into the trench. The operator, a scraper man and a

horse driver who is also a general utility man, are required

to operate the machine. It will fill 400 to 600 feet of trench

a day. The price for filling pipe sewer trench is 6 to 7 cents

a linear foot, according to depth and conditions, heaping the

earth up over the trench. If the trench must be flushed or

otherwise consolidated, so that the machine must go over it a

second time, the cost is increased.
^

Another trench filler in operation on pipe sewer connec-

tions was the P. & H. machine described in Mu.vicipai, Engi-

neering in September. This machine, made by Pawling and
Harnischfeger, of Milwaukee, Wis., is mounted on a cater-

pillar tractor and is moved forward and back at will by its

own power. The design of bucket is such that it is drawn
into the earth to be moved by the line to the hoisting engine,

so that on straight work but one man is necessary to com-

plete the filling. When the earth is to be heaped up over the

sewer and not otherwise compacted, this machine will fill

900 feet of pipe sewer trench per 9-hour day. The machine

is light and is easily handled and the caterpillar tractor

makes it possible to run over irregular and loose soil and

even bridge small trenches.

We are indebted to C. D. Hill, chief engineer for the Board

of Local Improvements, for data, and to The Excavating En-

gineer for illustrations used in this article.

LOOKING BACK FROM THE STEAM SHOVEL OVER THE BRICK-LAYING GANG, Slln\\i\ ;
M

PLETBD INVERT IN FOREGROUND, ARCH FORMS. BRACING AND SHEETING IN PLACE. Ui:Uli. L.VY

BRS AT WORK AND FIRST STAGE OF TRENCH-FILLIN(5 PROCESS.
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Paving by Direct Labor versus Contract Work
By Charles A. Mullen. Director of Parini Department of Milton Hersey Company, Montreal, Quebec.

The author, who is director of the paving

department of the Milton Hersey Company,

chemists, engineers and inspectors, prepared

for A. Guy Ross, one of the five members of

the board of control or city commissioners of

Montreal, Que., the following parallel between

street paving by the city on force account and

by contract. There is a pronounced tendency

in the comparison to put the statements on the

day labor side of the page in the form most

favorable to that system, and to ptit the state-

ments on the contract side in the form most

unfavorable thereto, ivhich makes it necessary

for the reader to weigh each comparison care-

fully and correct it according to his own
knowledge and experience. Nevertheless, the

points for consideration are clearly and con-

cisely stated and the ground is very thoroly

covered, so that the article can be used as a

guide to a thoro study of all phases of the

subject.

The points on the tico sides are arranged in

two columns opposite each other for conveni-

ence of comparison. The left hand column

shoivs the case for the day-labor system and

the right hand column the case against the

contractor.

Mr. Mullen wrote this article in advocacy of

day labor, and is quite ivilling to have some
advocate of the contract system recast the

facts as he sees them, ivhich Municipal Engi-

neering will also be very glad to publish.

THE City can. if it will, employ the best men, purchase The Contractor can, if he will, employ the same men, pur-

the best materials and equipment, and proceed with chase the same materials and equipment, and proceed with

paving or other p\iblic work in the best possible way. paving or other public work in the same way, and no better.

No one can do better.

The City, having control of a definite and large amount

of work, can employ men steadily, and guarantee them better

working conditions.

The Contractor, depending upon the chance of each letting

of contracts for his work, cannot guarantee men steady em-

ployment.

The City, having control of the full purchasing power and The Contractor, having control of but that part of the pur-

a knowledge of the local supply, can secure the best unit chasing power embraced in his contract, cannot secure the

prices and best deliveries. best unit prices or the best deliveries.

The City, knowing that it will be in business this year,

next year and the year after, can afford to purchase and in-

stall the most modem and efficient equipment, and to acquire

sources of supply for materials where possible. A sand bank

and stone quarry should be acquired in the case of nearly

every City.

The City knows it can proceed with its paving industry

in a definite and assured manner, with more work to do each

year, and its equipment never idle or scrapped for lack of

work ahead.

The City knows it can do the work as economically as any

one. If labor gets more pay, the cost goes up correspondingly

and no more. If labor is more efficient, it results in a benefit

to the general public. The City gets what it pays for and

pays for what it gets.

The City employes have no incentive to do poor work.

They do not profit by putting less than the required amount

of material into a mixture, or by laying less than the required

thickness. If their work is not good, they are very likely to

lose their jobs. The quality of the work is the primary factor,

the cost is secondary.

The City Manager of public works will require, if he Is a

good man at his job, that the work be well done, without the

waste of either labor or material, so that ultimate human

economy will be attained.

The Contractor, not knowing that he will ever get another

job at the same place, must be very circumspect in his in-

vestments in equipment, often using inferior machinery that

represents a smaller investment and therefore a smaller pos-

sible loss. He cannot afford to acquire sources of supply es-

pecially for the purpose of a single paving contract.

The Contractor has no assurance of what tomorrow will

bring. He takes a gambler's chance, and charges for it In

the price of pavement. Gambler's chances do not wear well

as street surfaces.

The Contractor knows he cannot do the work as economic-

ally as the City, but believes that by paying his labor less

and working his men harder, he can overcome the difference.

To this he must add his various expenses, and—last but not

least—his profit

The Contractor's employes have no incentive to do good

work. Their employer profits by putting less than the re-

quired amount of material into a mixture, or by laying less

than the required thickness. If their work is not cheap, they

are very likely to lose their jobs. The cost of the work is

the primary factor, the quality is secondary.

The Contractor Manager of public works will require, if

he is a good man at his job, that the work be done at a profit

—honestly if possible, but at a profit anyhow. He has no

thought of ultimate human economy in the matter.
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The City can do all its paving work under one centralized

management. It occupies but one office. Employs but one

estimator, one cashier and one overhead organization thruout,

thereby effecting the greatest possible economy in those who
are indirect and not direct producers.

The City employes do public work with a view to having

It last as long as possible at a given unit cost that is based

on a study of ultimate economy. They have not in mind the

showing of a profit on their employer's books, and can work
scientifically and unhampered.

The City can re-use all old material that is taken from the

street in the process of preparing it for paving, or other old

material that it may be securing at the same time from other

sources, or that it may have on hand. This is an important

item that will grow in importance as the years pass.

The City will do the best possible job under a given speci-

fication. It is to the City's interest to do so.—Note a.

The City can easily adapt its work to any change in con-

ditions as time, material, supplies, the public demand, and

more modem knowledge seem to dictate. It makes no iron-

bound contract with itself. (6)

The City does not need to give itself a surety bond. It

wants the work done, can do it, and proceeds at once with

the actual construction, (c)

The City does not need to give itself a guarantee. It does

the work itself, knows what it is and whether or not it will

last. City-made pavements usually do last—without the

guarantee, (d)

The City asphalt plants have never been known to bribe

or attempt to bribe city inspectors, city engineers, city super-

intendents or the mayors of cities.

The City does not need to employ "stand up" inspectors

on its own work. It only requires a force of men to control

and direct its operations, and these men can proceed without

outside interference from counter interests.

The City usually has in the bank, while the work is in

progress, the money to pay for the work as it is completed.

If this money is not being used by the City, the bank has it

to loan to the contractor at a high rate of interest.

The City asphalt plants do not hire lawyers to bring suits

against the City for "extras," breach of contract, and a num-
ber of other Items well known to the legal profession.

The City, in doing its own work, will make many im-

provements in the equipment for and the process of manufac-

ture, and the improvements will belong to the City.

The City lays street paving for use. All its employes'

efforts are naturally bent in the direction of securing the

greatest use value, (e)

The Contractor must have his own overhead management,
and each other contractor competing with him must have the

same. He must have his separate office, his separate esti-

mator, his separate cashier and his separate complete staff

of clerks, whether he always has business for them or not.

The Contractor does public work with a view to having it

last—if he is a wise contractor—at least until he can get to

the City Hall and collect the money. All contractors have
not been wise, and some paving work the writer has in mind
did not even last that long.

The Contractor cannot be trusted to use old materials
judiciously, and if he could, it is above reasonably human pos-
sibility to draw a contract, in most cases, that would give
reasonably definite limits for the re-use of old material and
a just credit to the City therefor.

The Contractor will do the cheapest possible job under a
given specification. It is to the Contractor's interest to do so.

The Contractor will stick to his contract, and if the City
wants to make a change, the City will have to pay the Con-
tractor liberally for the privilege of doing so, as he has ac-

quired contract rights.

The Contractor must give the City a bond, which costs

him in the neighborhood of one cent per square yard. This
he adds to the price he quotes the City.

The Contractor gives the City a guarantee bond. The
bonding company charges him about one cent a square yard
for this, which the Contractor also adds to the price he quotes
the City.

The Contractors have been notoriously guilty of bribery
in all its forms, even reaching in some cases to the bribery of

the governors of states.

The Contractor must employ the same men to control and
direct his work that the city would require, and the City must
then employ and pay additional men as "stand up" inspec-

tors to see that the contractor's men do as directed.

The Contractor usually goes to the bank, borrows prac-

tically the City's money, pays interest on it, and then charges

the City interest for the use of practically its own money,
figured as an overhead cost, in the Contractor's unit price

for paving.

The Contractor frequently works on the basis that there

is more money in suing the City than in doing the work. He
knows how to trump up all sorts of fictitious claims, and his

lawyers frequently put them over.

The Contractor, in doing the City's work, will also make
some improvements in the equipment for and the process of

manufacture, and the improvements will not belong to the

City.

The Contractor lays street pavement for profit. All his

employes' efforts are naturally bent in the direction of ex-

tvacting the greatest possible profit.

o—The difference between the best job and the poorest

job that can be done under the standard specifications for

asphalt pavement is very considerable—yet, both will meet
the requirements of the specifications and the contractor

would be able to collect the same amount of money for the

poorest as for the best. Specifications must be drawn with

some latitude, or they are unworkable and will not hold

at law.

6—The City of New York built a driveway for speeding

horses about ten years after the public had taken to speeding

automobiles. The contract had been let many years before,

and while the preliminary work of regulating and grading

was in progress, the public demand changed. This was a

contract running into several millions of dollars.

c—Contractor's surety company bonds are notoriously not

good, as the writer found out in detail at Schenectady, New
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York, where a contractor, whose city specifications had called

for concrete under curb, had "forgotten" it; and when this

was found out, the City was not able to collect damages from

him or his surety, or to make him deliver the goods for which

one of his former associates in the City employ had paid him.

(!—What the City wants is good pavements on its streets,

not red tape and gilt-sealed guarantees on bonding company
stationery. A good asphalt pavement should last ten years

on a very heavy traffic street and one has now lasted thirty-

seven years on a medium traffic street, Vermont avenue In

Washington, D. C, laid in 1879, in front of the old Arlington

Hotel. Why then should a City be satisfied with a pavement

that is guaranteed by some Contractor and his bonding com-

pany to last five years, and laid by the Contractor of the

cheapest quality that he thinks will last just five years and

one day.

If the Contractor's pavement fails, before his five-year

guarantee expires, the bonding company pays its lawyers lib-

eral fees to prove it wasn't the Contractor's fault anyway

—

and the lawyers usually succeed.

e—The City that, having its own municipal asphalt plants,

talks of abandoning them to go back to the contract system,
if Its officials are honest but misguided, merely seeks to ex-

change the evils that it knows for the far greater evils that

it knows not of. The City government that is too incompe-
tent to do work by direct employment will also be too in-

competent to get any but the worst results from the contract

system, plus all the disadvantages above enumerated.

In conclusion, whenever a City government is in a posi-

tion to take the entire output of an economical unit of any
industry, the City should own such a unit of that industry

and operate it by direct labor efficiently employed under spe-

cialists in the particular field, paying the best of wages, main-
taining the best possible working condition, and requiring

faithful and loyal public service from the men employed
therein. A City will thereby create its own public monopoly,
doing away with the duplication, and waste, and private

profit for which no adequate service is rendered, that are the

undeniable fruits of competition for the right to take an un-

earned profit from the City treasury.

Effect of Water Rate Changes

In February the Indiana Public Service Commission modi-

fied the rates for metered water of the Terre Haute Water
Works Company, the following table showing the new rates

and the old rates. The reductions are for the small con-

sumers, and there are increases of most of the rates for the

larger consumers:
Per 1000 Gallons.

New Rates. Old Rates.

For the first 20,000 gallons In one month. 20c 30c

For the nest 80,000 gallons after the first

20,000 gallons, in same month 18c 15c

For the next 200,000 gallons after the

first 100,000 gallons, in same month... 10c 10c

For the next 700,000 gallons after the
first 300,000 gallons. In same month . .

.

For the next 2,000,000 gallons after the
first 1,000,000 gallons, in same month. .

For the next 6,000,000 gallons after the
first 3,000,000 gallons, in same month. .

For all in excess of, or in addition to,

the first 9,000,000 gallons, in same
month

4^c

4^4c

5c

4^4e

The company has prepared a diagram showing the two
schedules of rates, the old shown by the broken line and the
new by the full black line. The sudden changes in the lines

are caused by the change in the horizontal scale at the 1,000,

100,000 and 1,000,000-gallon points.
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REMOVAL OF SNOW IN PARKS
PROBLEMS AND METHODS

By H. S. Richards, Superintendent of Mainienance end Repair, Souih Park Conmissioners, Chicago, III.

Prompt removal of snoiv is foimd to be the

most efficient and economical method in the

parks of Chicago, as tvell as in the streets of

New York. Hie system in- the latter city ivas

described in Municipal, Engineering for Feb-
ruary, 1916, vol. L, p. 220. In the following
article the author describes the system in use
in the South Park district of Chicago. It was
presented to the American Society of Munici-
pal Improvements at its last meeting.

ONE of the most exacting duties of a park official is that

of maintaining walks and drives in good condition for

travel at all times, even during or shortly after the

severe snowstorms of winter. In a park and boulevard sys-

tem like that of the South Parks in Chicago, which has boule-

vards leading thru the crowded downtown business districts,

where the traffic at certain hours is exceedingly dense, as well

as thru the residence districts in which travel is rapidly in-

creasing year by year, problems are met with that are some-

times quite difficult of solution. In this paper I will deal

with those concerning snow removal and disposal as they

are handled by the South Park Commissioners. Chicago.

The operations connected with this line of work may be

outlined as follows:

1. The necessity for an immediate opening of paths thru

the snow on the walks and drives and this for several

reasons

—

(a) to facilitate traffic;

(b) to prevent packing the snow which would result in

an increased cost of removal;

(c) to protect the pavements from the wear occasioned by

traffic, which usually follows the ruts worn In packed snow;

(d) to prevent the possible formation of a dangerous icy

coating by alternate thawing and freezing.

2. The actual removal or disposal as soon as possible after

paths have been opened, of all snow from walks and drives in

the busy downtown sections by hauling to the dump or other-

wise.

Horse-Drawn Plows.

As to the methods of handling the snow-cleaning problems,

the first means used for cleaning the walks and opening paths

on the drives was that of horse-drawn plows. On all the

walks, except those in front of business houses In the down-

town district, who clean the snow off their walks and deposit

it In the streets, both one and two-horse plows are used—the

V-shaped plow for one horse and small road graders for teams.

These types have answered the purpose fairly well as they

are easily handled.

Snow removal from the drives has proved a more difficult

problem, as some traffic Is constantly passing along packing

the snow, even while It Is falling. The type of horse-drawn

plow that has given most satisfactory service has been the

four-wheeled adjustable-blade road grader. Hitches of from

two to four horses, depending on the depth of snowfall and its

character, as to whether It was dry and light or wet and

heavy, have been used on a machine. On most of the boule-

vards and In the larger parks these plows are used in groups

of four to six, all traveling in the same direction and lined up

diagonally in such a way as to clean the entire drive in one
round trip. The first plow throws the snow from the center
of the drive toward the gutter, each succeeding plow cleaning
its swath and throwing the ridge of snow closer to the gutter
until the last plow has piled it up along the curb. In going in
one direction one-half of the driveway is cleaned and on the
return trip the other half. Some of the boulevards have two
drives, one on each side of a central strip of lawn. On these
the snow is all cleaned towards the central parkway so as not
to pile it up in front of the homes on either side of the
boulevard.

In the South Park System there are at present 45 miles
of drive from which snow is cleaned in winter. To cover
these drives with horse-drawn plows in a reasonable time
would require a larger equipment of horses and plows than
now on hand—in fact, several times as large—as the horses
cannot travel faster than a walk thru the snow and altho
heavy draft horses have always been used, the work with a
moderate snowfall is quite wearing on them. While horse-
drawn plows are covering their routes some snow is being
densely compacted by the constantly passing traffic, with the
result that these plows remove little more than the loose
snow, being practically unable to rip the packed snow off the
pavements, to which it adheres very firmly. Ruts are formed
In the packed snow and traffic following these ruts wears
down thru the snow to the pavement. As automobile tires In

winter are usually equipped with chains, the resulting wear
of such traffic on the narrow strips of pavement at the bot-

toms of the ruts damages the pavement considerably, neces-
sitating costly repairs in spring.

Motor Snow Plows.

As soon as motor trucks became practical vehicles we
tried various snow plow attachments on them, but have never
found one that will clean snow as desired. Quite a little time
and money was spent in fitting up a five-ton truck for snow
cleaning work, but it did not give satisfactory service. One
of the chief difficulties for a long time was the lack of trac-

tion when moving ridges of snow from the centers to the sides

of the drives, even after a moderate fall of snow. As soon as
the ridges acquired any depth to speak of the motor plows
became helpless thru lack of traction, not that the motors
were not powerful enough, but because the trucks become
"stalled" and slide sideways with the rear wheels revolving
on the pavement.

In the winter of 1914-1915 a new type of snow-cleaning ma-
chine came to my notice. This outfit consisted of a three-

wheeled gasoline tractor fitted in front with a V-shaped plow
or mold-board which was removable, and a large revolving

street broom mounted on wheels to be attached behind the

tractor. The construction of the outfit was quite heavy so as

to withstand the strain of plowing thru banks of heavy wet
snow. The plow blade has considerable curve, which causes

It to travel quite close to the pavement when plowing, and on
one side of the plow there is an adjustable extension or wing,

which can be set at any desired angle as conditions require.

Demonstrations were given which showed the ability of the

outfit to operate satisfactorily under the different conditions

of snowfall usually met with, and the result was that the

Park Commissioners ordered three of the outfits for service

In the winter of 1915-1916. As the need for snow cleaning Is

felt most In the congested downtown district, which is also

the most difficult district to clean, the three tractor plows
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TRACTOR HAULING LOADED WAGON.

^
were assigned principally to that district. After various pre-

liminary trials it was learned that the broom attachments

were the best for cleaning walks and for very light snow on

the drives, while for the heavier snows the tractors gave bet-

ter service with the plow attachments. It was finally decided

that the best plan for this district was to fight the snow while

it was falling and not permit it to accumulate at all nor give

it any chance to become compacted by traffic.

So it was arranged that two of the tractors with brooms

and the third with plow as well as revolving broom should be

put into operation shortly after snowfall began and continue

operating as long as snow was falling. The third tractor was

equipped with a plow in addition to a broom because it had

to move the ridge of snow swept aside by the two tractors

immediately preceding it. The snow was cleaned from the

center to the sides of the drive, the machines traveling with

the traffic at a rate up to ten miles per hour, so

that they made a round trip over a particularly

busy stretch of downtown boulevard a little over

a mile in length every fifteen or twenty minutes.

The snow is continually being brushed towards the

sides of the drive ready for hauling to the dump,

so that practically as soon as the snowfall ceases

the machines are thru with this stretch of down-

town driveway and it is in good condition.

When the machines finish work on the above

mentioned drive the revolving brooms are removed,

the tractors hook on the plow attachments and are

then sent out to assist the horse-drawn plows in

cleaning the balance of the park and boulevard

drives, the tractors being given the preference for

the busy boulevards, as their rate of travel is much

greater than that of the horse plows, making them

less inconvenient to the traveling public. By

changing shifts of drivers the tractors can be op-

erated twenty-four hours per day; this makes them

of special value for work during the night, when

we do not have horse-drawn plows in operation and

when the traffic is not so hea\T as in the daytime.

Altho the road graders could also be operated all

day and all night with changes of horses and

drivers, that plan is not so practical on account of

our inability to secure additional teams and drivers

after storms, which is the time we need them the

most; and the additional cost would be consider-

able.

These outfits have been tried out on light dry

.snow, heavy wet snow, sleety or icy snow and snow

packed by traffic, and under these different condi-

tions they have given first-rate service. At their

rate of speed of nine to ten miles per hour, with

sweeper attachments, they are able to secure good

results with revolving brooms in places where

horse-drawn sweepers will not operate properly.

The speed of the latter is not sufficient to revolve

the brooms fast enough to prevent the bristles be-

coming clogged with snow, in which condition they

will not sweep the snow aside. This trouble is not

experienced with the tractor brooms, as they re-

volve too rapidly to become clogged, and conse-

quently clean the walk or drive pretty thoroly.

With our three tractor outfits we have been able to

keep a section of down-town drive one and an eighth

miles long practically clean and open for trafl9c

during a snow falling at a rate not exceeding one

inch per hour. It is our intention to add to our

motor snow-cleaning equipment year by year so as to gradu-

ally replace the horse-drawn plows.

Cost of Snow Removal.

As to the comparative cost of work done by tractor plows

and by horse-drawn plows, carefully kept records show that

we have been able to do snow cleaning with tractors at a cost

considerably less than that of work done by horse-drawn ma-
chines. The tractor outfits are particularly valuable in break-

ing up packed snow and ice, and in plowing on the drives they

can throw the snow in ridges several feet deep on top of the

curb, leaving the gutters entirely free and open, which is a

most desirable feature. Horse-drawn machines are able to

plow only a part of the snow up over the curb, leaving most

of it in the gutters.

Xo matter how well a working force may be organized, it

seems that at times, as in emergencies for instance, previously

fjj
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made plans will not work out to perfection. Sometimes we
get caught by sleet storms, which cover the drives with frozen

slush and ice, leaving them in a bad and dangerous condition.

After one such storm last winter considerable slush was
frozen on one section of driveway which we had been unable

to finish cleaning before it froze. The next day the ice was
picked loose and hauled to the dump. When using laborers it

was found that it required four men with picks to loosen

enough to keep a team busy hauling it away. We soon learned

that a tractor pulling a road grader worked very well on the

frozen slush and ice and with this combination enough was
loosened in one hour to keep seven teams busy four hours.

Disposal of Snouh

In addition to plowing or sweeping, the tractors, with plow

and broom attachments removed, have been repeatedly used

to good advantage in hauling wagons loaded with snow from

the down-town district to the dump. For one of the tractors

an especially large wagon, holding 14 cubic yards, water meas-

ure, was built, and the tractor had no trouble handling it. A
special device fitted to this wagon enabled the tractor to

dump out the 14 yards of snow in a few seconds.

1 have for some time thought of disposing of the snow on

the down-town boulevards thru the sewers, so as to eliminate

the expense of taking it to the dump, so last winter a device

consisting of a water turbine armed with three free blades

and mounted in a wire cage or basket of a size to permit it to

be set in a sewer manhole was made and tried out. The water

turbine was connected with a fire hydrant, the stream of

water revolving the turbine and then flowing thru the wire

basket into the sewer. The free blades on the turbine agi-

tated the snow shoveled into the basket and mixed it with

the water, which carried it on thru the sewer. With a pres-

sure of 15 to 25 pounds the machine disposed of all the snow
that two men could shovel into the wire basket, and with a

higher pressure it should take care of all that four men can

shovel into it.

Granulated rock salt sprinkled over the drives has also

been used for removing snow. There have been some com-
plaints, however, against its use on the park and boulevard

drives, the chief objections being that it has a tendency to

melt the snow and form puddles of water, which is splashed

upon automobile bodies, where it forms white spots when dry,

due to the salt dissolved in the water; also, that it is tracked

into stores and houses, soiling floors and carpets. For this

reason we have had to use it sparingly, and then usually to

"rot" or weaken the icy coatings formed after sleet storms or

on densely compacted snow and ice, so that snow plows or

graders would be able to rip such coatings loose from the

pavements. Immediately after sleet stonns walks and drives

are made safe for travel, until the snow-cleaning machinery

can remove the ice, by spreading torpedo sand lightly over

them from specially designed wagons and carts.

The problems connected with snow removal and disposal

are becoming of more and more importance every year and
merit considerable attention, but it will undoubtedly be some
years before machinery and methods are perfected which will

enable us to meet all the requirements in a practical, efficient

and economical manner. Until then every contribution

towards the solution of these problems will be heartily wel-

comed by those who realize the importance of snow-cleaning

work in our large cities.

VH
Concrete Street Light Post

This is one of the variations in concrete of a standard

three-light design for street light post. It has the common
fault of many such posts, whether of metal or concrete, in

that the post and the arm are quite too heavy in appearance

for the day-lit street. They look too heavy, both because the

post takes too much room in the street and because they are

so much heavier than the work they are doing requires. They

will not withstand a shock from collision much better than a

smaller, reinforced post, and so they are really not much more

dependable and the loss of one occasionally may be made up

by the material saved in using a lighter construction.

The New York State Bureau of Municipal Information

The State Bureau of Municipal Information, operated by

the New York State Conference of Mayors and Other Officials,

from its office in Albany, is now a year old and should be

quite proud of its record.

The number of reports sent to city officials of the state

during the year was 1,583, an average of 132 a month. The

number of general municipal subjects under research on

which reports were prepared was 172. The in-and-out mail of

the bureau in eight months was 10,508 pieces.

The bureau is now making a comparative analysis of the

1916 budgets of cities, classified by size, as a basis for com-

parison of conditions, expenditures, total and per capita, pop-

ulations, etc.

Two full reports, on street cleaning and on sewage dis-

posal, were prepared and distributed during the summer.

Among the subjects on which minor reports were made are

snow and ice removal from sidewalks, sidewalk and curb as-

sessments, billboard ordinances.
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Tests of Concrete Blocks and Vitrified Brick

The Editor of Municipal Engixeeri.ng:

Sir—Comparative tests of paving or other materials ought

to establish at least a reasonable basis for comparison. Tests

which demonstrate with mathematical precision the known
fact that no legitimate comparison can be made between two
things have no practical utility for engineers or others who
understand the purpose of tests to be to add to the sum of use-

ful knowledge.

In the August number of MuxicrPAi, E.vgixeemxg appeared

an Illustrated article setting forth the results of rattler tests

conducted in part for the purpose of determining the wearing

qualities of vitrified paving brick as compared with concrete.

Concrete blocks, composed respectively of mortar concrete,

concrete, gravel concrete and crushed stone concrete, were
made the size and shape of paving brick.

The brick and the concrete blocks were subjected to a

rattler test at 900 revolutions, 1,800 revolutions and 2,700 rev-

olutions for all kinds, and 3,600 revolutions for the brick and

a portion of the concrete blocks.

The results show the average percentage of loss in weight

at 900 revolutions of the rattler as: Brick, 13.7; mortar
blocks, 23.2; concrete blocks, 36.6; crushed stone concrete,

37.5; gravel concrete, 35.7.

At 1,800 revolutions the average losses were: Brick, 20.6;

mortar blocks, 41.4; concrete, 56.4; crushed stone concrete,

59.1; gravel concrete, 53.7.

At 2,700 revolutions the average was: Brick, 26.2; mortar
concrete, 62.7; concrete, 71.1; crushed stone concrete, 75.5;

gravel concrete, 65.6.

It is not necessary to carry the report out to the fourth

dimension, as the usual test for paving brick, as required by

the American Society for Testing Materials, is 1,800 revolu-

tions at a speed of not less than 29.5 nor more than 30.5 revo-

lutions per minute.

The test under consideration was made with the rattler

revolving thirty times per minute, a speed conforming with

standardized requirements.

The report of the test shows that at 1,800 revolutions brick

had abrasion loss as low as 16.4 and as high as 24.2, with an
average of 20.6.

The concrete blocks had a minimum loss of 37.5 and a max-

imum loss of 63.4, with a general average of 52.65.

It is difficult to understand how a paving material having

an average abrasion loss of more than 50 per cent, in weight

can be brought into serious comparison for wearing qualities

with a material having a loss of only about 20 per cent, of

weight, more especially as the maximum allowed loss in

weight of brick in a rattler test is fixed at 22 per cent, to 24

per cent, in most of the cities of the United States.

But a test ought to be conducted under true competitive

conditions. Brick are as ready to be rattled and laid in a

pavement when they are taken from the kiln as they will be

after a lapse of time. A brick pavement usually is kept closed

ten days or two weeks, but only in order to allow the cement
grout to set thoroly.

Concrete is placed in a pavement in a plastic state and a

concrete pavement usually is opened to traffic three or four

weeks after its completion. At the utmost, six weeks are al-

lowed. As a rule a brick pavement is ready for traffic in half

the time required to render a concrete pavement usable at all.

But in the test reported in Moicipal Exgixeerixg the con-

crete blocks subjected to rattler test were allowed to stand for

ninety days, or three months, before being tested.

The fact that the brick also were kept ninety days has no
significance, as brick do not vary in hardness or toughness

after being taken from the kiln. The concrete blocks, how-
ever, were given an extraordinarily long time in which to

harden before they were put in the rattler. This can hardly

be regarded as a test of concrete under service conditions. If

the concrete blocks had been tested for abrasion at the ex-

piration of the period at which concrete roads are opened to

traffic after being finished, the test would have been more just,

as both brick and concrete roads are opened to traffic, and,

therefore, they are subject to traffic abrasion, long before nine-

ty days from time of completion.

But under no conditions would an unbiased engineer of

competent judgment regard a 52.65 per cent, material as com-

parable with a 20.6 per cent, material for road surfacing.

In the report of the test under discussion the implication

is made that concrete in a pavement wears better than would

small concrete blocks, for the reason that concrete pavements

are laid in large blocks or slabs.

The implication is justified by the facts; but the argument

applies with even greater force to brick in pavements, since

a grouted brick pavement is one continuous monolithic slab

from end to end, and the individual brick have several times

the abrasive resistance of concrete, either in blocks or slabs.

Concrete pavement slabs, on the other hand, are only 25

feet long, the slabs being divided by transverse joints.

Any defects which develop in modern brick pavements can

always be traced to weakening of either the concrete founda-

tion or the cement-grout bond. The brick themselves will

wear indefinitely—at least for fifty years—without repairs, if

the foundation and the bonding material hold. Weakness, If

any, always develops in the cement or concrete used in con-

struction.

It is obvious that Mr. Roman's test does not establish a

justly comparable relationship between the wearing qualities

of concrete and brick as road surfacing materials. The test,

as Mr. Roman says, was chiefly valuable as a means of bring-

ing out certain facts relating to the comparative wearing qual-

ities of neat cement, mortar and concrete. So far as the test
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determines this point, it is of practical service to the en-

gineering profession.

Nevertheless, the fact that the concrete blocks were fash-

ioned of the size and shape of paving briclj, and were tested

in competition with brick, indicates that one of the purposes
of the test was to determine the comparative wearing quali-

ties of paving brick and concrete. As the result shows that

there is really no practicable comparison, on account of the

great superiority of brick, it is logical to infer that one object

of the test having failed to produce expected results, the sec-

ondary results assume prime importance.

These comments are not offered in a spirit of criticism of

either Mr. Roman's intent or his results. Mr. Roman is to be

commended for undertaking the tests. It is thru the efforts of

such independent investigators to ascertain facts and reduce

them to a basis of scientific accuracy that the range of helpful

knowledge is extended.

In all fields of modern activity scientific inquiry and ex-

periment are needed, nor is the department of highway en-

gineering an exception to the rule.

While Mr. Roman's test has demonstrated the futility of

entering concrete in competition with vitrified brick for dur-

ability, Mr. Roman did not invent his facts; he merely re-

corded the results of his tests, as an impartial investigator is

In duty bound to do. F. A. Churchill,

Dunn Wire-Cut Lug Brick Co.. Conneaut, O.

Hand Road Oiler Used in Los Angeles County

The Editor of Municipal Engineering:

Complying with your request I would advise that the Los

Angeles county road department adopted the use of a small

hand oiler which is part of the equipment of the trucks in the

maintenance of paved ways.

The hand oiler is made of a sheet iron boiler about 21/2 ft.

in diameter and ZVz ft. long. It has a cast iron pot hanging in

the center of the boiler capable of holding 20 gal. of oil. A
fire box surrounds the pot, which is used sometimes to keep

the oil at a certain temperature. The boiler is supported be-

tween 2 iron wheels and is so balancd that the center of

gravity is below the axles, thereby always keeping the pot in

an upright position. There is a handle on one side of the

boiler which Is used to move the machine from one place to

another.

On the opposite side and on top of the boiler, the hand
crank for the oil pump is located. The oil pump is the most

Important part of the little heater and is fastened to the bot-

tom of the oil pot. The pump is a rotary pump and Is driven

by a sprocket and chain, which runs to the sprocket on the

hand crank located on the top of the boiler. This pump is

capable of a pressure of from 6 to 10 lb. The pump is con-

nected with a 20-ft. metallic %-in. hose, with a 3V4-ft- piece of

%-in. pipe at the discharge end. The pipe is plugged up with

a plug having a slot cut in it so that the oil discharges in a

spray. The pipe also has a throttle for turning on or shutting
off the oil.

The oil that is used in the heater is hauled to the various
warehouses when hot and is put into 4-gal. pressed steel

buckets. The oil cools very quickly and is cold when it Is

loaded on the maintenance trucks to be taken to the job. When
the oil arrives at its destination the buckets are placed in 2

long rows on the ground, one upon the other, so that a fire

may be built between the buckets and the oil heated to the
necessary temperature.

Up to about 2 months ago wood was used to heat the oil,

but at the present time the oil is heated by a distillate and
water burner invented by one of our foremen of paved ways

HEATER FOR BUCKETS OP OIL.

gangs. The burner occupies very little room and oil is easily

heated in 15 min. to 500 deg. F. during rain or shine. The
burner is especially eflicient in winter, as it does away with
using wet wood for a fire.

With this new heater about 80 buckets of oil may be heated
at one time. When the oil is heated to between 400 and 500

deg. F., about 15 to 20 gal. are poured into the hand oiler. One
man pushes the oiler to the spot to be repaired, another works
the pump, and a third man does the spraying of the oil.

On street oiling as much as 125 gallons per hour may be
applied. The best results may be obtained from this hand
oiler by heating the oil to about 500 deg. By heating the oil

to the above temperature it is not necessary to maintain a fire

in the hand oiler. A fire in the hand oiler often proves very

injurious to the oil pump, as it causes a coating of oil cake to

form in the bottom and sides of the pot. This in turn will

get into and clog up the pump.
A man, after handling the spraying nozzle, can apply any

specified amount of oil to the square yard very accurately.

This hand oiling machine, after castings are made, is as-

sembled at our mechanical shop.

I am enclosing photographs of this machine.

F. H. JOYNER,

Road Commissioner, Los Angeles, Cal.

ROAD OILER WITH HEATER AND HAND PUMP.
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Civic Co-operation in Chicago

The civic co-operation plan of The Industrial Club of Chi-

cago, which as been in operation for a period of more than six

months, is believed to be a practical success. About 3,000

citizens are now enrolled, and reports of their activities show
that they have been given a continued and practical oppor-

tunity for civic helpfulness. No report has yet been made of

over-offlciousness of any kind. The city authorities are co-

operating heartily and practical results are being accom-

plished. The Industrial Club at Its recent annual meeting
voted unanimously to continue the Co-operator movement at

its own expense. Angus S. Hibbard is chairman of the

committee.



Motorizing the Small Department

The passage of the "Maintenance and Equipment" bill in

the state of Kansas has enabled many cities of the second and
third classes to take advantage of the new tax levy and invest

in up-to-date apparatus for various municipal departments. In

many cases new equipment was sadly needed. Statistics for

the last year show that 31 towns made the levy, ranging from
0.1 mill up to the limit of 0.5 mill. In fully 50 per cent, of

these instances the main object of the levy was Investment

In chemical cars or combination motor trucks for the fire

departments.

The Expense Bugaboo.

Almost every fire chief, however small the department
under his supervision, is anxious to keep his equipment
thoroly modernized. Some of the difficulties in effecting this

ambition were forcefully touched upon by George T. Mohr-
bacher, chief of the fire department of the city of Marysville,

Kan., In his address before the annual convention of the Kan-
sas State Firemen's Association at Topeka last month. He
said:

I presume that there are chiefs present at the meeting this

morning who have had their share of grief in trying to show
their respective city administrations the necessity of better

equipment in their departments. The bugaboo of high taxes

is invariably held up to prominence and the customary watch-

dog of the treasury gets busy. If the party who has been
elected to any public position on a platform of this nature has
succeeded in cutting down expenses without a serious handi-

cap to his constituency or depriving the public of certain im-

provements and efficiency which they demand and require, the

case has so far escaped my notice.

We are living in a day of progressiveness. There's hardly

an item or a line but what we not only ask, but absolutely

demand the best there is, but I am sorry to say that in too

many instances in Kansas the city officials have not seen the

light as to fire department equipment and departments are

expected to get along with what was purchased when the

town was perhaps one-half or one-fourth the size, all to keep
the taxes down. The fact that we are burning up $2.55 worth
of property for every man, woman and child in Kansas each
year is a minor consideration because the people's money has
been saved by not squandering any for better fire protection.

I do not say that this is the case in many towns in Kansas,
but that it does exist in some cannot be denied.

Dependability o/ Motor Apparatus

At this time when we speak of better equipment in a fire

department in a small town we naturally think of motor
equipment, either a combination truck, where waterworks

have been installed, or a motor chemical in the smaller towns
without waterworks, because the experimental stage of motor
equipment has long since passed, the auto has come to stay

and factories and inventors are vying with each other to reach

the stage of perfection as nearly as possible. The objection

put up by those who oppose motor equipment on account of

impracticability in muddy weather or deep snow is indeed a
lame one. True, there are times (and they are exceptionally

rare) when it might be impossible to reach a fire on account
of extreme mud or snow conditions—but, in such cases It

would be just as impossible to get there with any kind of

apparatus.

While a motor truck will of course give better service on
paved streets than on (Jirt streets, yet a paved street is not
absolutely necessary for its successful operation, and there Is

as much reason in condemning a motor truck on these

grounds as there would be in not building any more houses
in the city because some have burned down at some time or

other. I do not believe it necessary to comment on the rela-

tive efficiency of motor-driven apparatus over horse-drawn as
it is a foregone conclusion that the horse-drawn apparatus in

fire departments is fast becoming a thing of the past.

This is not only proven by action taken in the larger cities

but in smaller ones as well. In Grand Island, Neb., the fire

chief's report states that 78 alarms had been answered, at 65

of which the fires had been extinguished with the chemical
and the total cost of upkeep, repairs, lubricating oil and gaso-
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line, had been 131.68 for the year, this being tne third year

for their motor truck.

First Motor in Kansas.

Neodesha, Kan., has the first combination auto-truck

shipped into the state for fire department purposes, obtained

about 9 years ago. This car has been operated by a volunteer

department very successfully since its installation, no paid

men are maintained, no one stays at the station. Six or 7

of the 27 men in the department are able to handle the car

and in the 9 years they have had the truck there is only one

Instance in which they failed to reach the fire with it, which

was on account of a broken shaft. While Neodesha now has

about 6 miles of paving, at the time of the installation of the

truck there were none, and as Chief Pingree tells me: "A
real piece of fire apparatus will travel any street that can be

used for traffic; I don't care how muddy it is." I can cite

2 instances where horse-drawn apparatus has been stuck in

the mud, while a motor truck would go right thru, and then

come back and hitch on ahead of the horse-drawn apparatus

and pull them out.

Good Volunteer System.

Fredonia is another town that has successfully handled the

auto-truck proposition for a period of 3 years with a volunteer

department. The reason I am quoting volunteer departments

is that I take it "Motorizing Small Town Departments" means
where paid men could not be maintained, it either not being

necessary owing to the infrequency of alarms or on account of

the expense. Chief Wolever of the Fredonia department says:

"We certainly think it the only thing." In this department

two men are detailed to look after the care of the fire station

and apparatus for a period of two weeks at a time—they are

notified by card when their duties are to begin and are re-

sponsible for the apparatus, etc., being in first class condition

and that everything is in readiness in case of an alarm. This

does not necessitate their staying at the station, neither does

it take much of their time, and the result is that every mem-
ber of the department feels a certain amount of responsibility,

which we sometimes find lacking in departments, and a great-

er amount of efficiency is attained.

Personally, I am very favorably impressed with this sys-

tem. There are a number of towns in Kansas that are falling

into line. Liberal, for instance, away out in the short grass

country, has installed a truck in the last few months. Hia-

watha is doing the same. Seneca contemplates the installa-

tion of a triple combination and expects to render service in

the surrounding country when advisable. This same idea of

service in the country is being successfully handled in a small

town in Iowa and has been for several years.

To sum up the advantages of a motor truck we have:

speed in reaching the fire; condition of the men on arrival

—

I would rather have 2 men to start on a fire who rode to it

than 10 men who arrive winded and exhausted from having
pulled hand-drawn apparatus from the fire station; greater

amount of equipment carried; no waiting for the hook and
ladder trucks or hose cart to arrive, as everj'thing that is

necessary is carried on the 1 truck and the chemical is worthy
of special comment. You chiefs who are getting along with

the hand-drawn apparatus and no chemical, think of how
often a small fire inside could have been put out had you had
a chemical, perhaps a few gallons would have done the busi-

ness, but you are compelled to turn in your fire hose and at

least a hundred gallons of water, doing 10 times the damage
with water that the chemical would have done. Think of the

difference in damage in a private residence, a stock of dry

goods of clothing, or for instance, in a drug store, between
going in with a small chemical hose or turning water into the

same place. Statistics show that about 85 per cent, of the

fires are extinguished with chemicals.

WHITE 5-TON FIRE APPARA-
TUS. EQUIPPED COMPLETE WITH
LJVDDERS, HOSE AND CHEMICAL
TANKS. OPERATED BY THE FIRE
DEPARTMENT OF THE CITY OF
QUINCY, MASS.
STEGEMAN 2%-TON FIRE

TRUCK. EQUIPPED WITH HOSE,
CHEMICAL TANK AND HOSE EX-
TENSION LADDERS, OPERATED
BY THE FIRE DEPARTMENT OF
THE BORO OF RANKIN. PA.
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P.\CKARD 2-TON rHAI.NLESS
FIRE TRUCK, EQUIPPED WITH
HOSE. CHEMICAL TANK AND HOSE
EXTENSION LADDERS, AXES AND
OTHER PARAPHERNALIA. OPER-
ATED BY CITY OF ALMEDA, CAL.

PACKARD 3-TON CHAINLESS
FIRE TRUCK, EQUIPPED WITH
HOSE. TWO CHEMICAL TANKS
AND HOSE. EXTENSION LADDERS
AND MISCELLANEOUS P.\RiVPHER-
NALIA, OPERATED BY THE BORO
OF SOUTH BROWNSVILLE, PA.

STEGEMAN H-i-TON FIRE
TRUCK. EQUIPPED WITH HOSE.
EXTENSION LADDER AND
SEARCHLIGHT, OPERATED BY
FIRE DEPARTMENT OF THE CITY
OF COLUMBUS, WIS.

WHITE 5-TON FIRST-AID FIRE
TRUCK OWNED BY PEOPLES GAS.
LIGHT & COKE CO., CHICAGO. AN-
SWERS ALL FIRE ALARMS, EX-
PLOSIONS. SUICIDES AND OTHER
EMERGENCIES. COVERS ENTIRE
CITY AND MAKES NO CHARGE FOR
ITS SERVICES.
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Pays to Buy Standard Goods.

Considerable discussion as to the kind of apparatus to buy

is going on over the country, that is, standard apparatus. By

this I mean that which is turned out by the factories specializ-

ing along that line, or the buying of a chassis of any good

heavy car and having it equipped at home. I do not feel that

I am in a position to pass judgment on this proposition, to

recommend the one and condemn the other, but in my ex-

perience in other lines of business I have always found that

it pays to buy from the man who specializes. In other words,

it is reasonable to believe that the man or men who make a

study of any certain problem or proposition will come nearer

reaching the desired result than where it Is partly or all

experimental.

The principal thing in fire apparatus motorization should

be the high powered car, not so much for speed on the race-

track street, but ample power to apply at the right time. A
maximum speed of say 30 miles per hour is all that should be

necessary; faster than this endangers the life of the firemen

as well as citizens on the street, and the apparatus. Some

towns have bought the chassis of a good heavy car and mount-

ed the equipment at home very successfully, and it is not for

me to say that this is not good judgment. Also in some cases

the funds for the purchase of standard equipment have not

been available and a cheaper layout would have to be used.

This is commendable and in my mind should be encouraged

rather than to have the same department get along without

the better facilities.

In some cases where I have had the opportunity of dis-

cussing this subject with parties interested, the principal ob-

jection to motorizing was the expense of maintaining a paid

man or two for the handling of the apparatus. In this respect

a number of ideas have suggested themselves.

Combination Chauffeur and City Clerk

In the average town of from 1,500 to 4,000 the duties of

the city clerk are not enough to take more than a small por-

tion of his time and these appointments are consequently

often given to an older man or to some one who perhaps is

incapacitated from other work and at a salary ranging from

$150 to $300 a year, which is paid out of the general fund of

the city. In such cases and where motor equipment is in-

stalled in the fire department, appoint some man who is qual-

ified to do the work of the city clerk and who can also look

after your motor truck. You of course will have to pay a man
of this kind more money, and you should expect to, but take

the amount the other man has been getting, say $20 or $25

per month and add $40 to it and you'll find the good material

anxious for the job. And if the general fund won't stand it,

charge it all to the maintenance fund, after you have your

equipment, and they'll have .?300 more in their general fund.

I wouldn't expect the city clerk to take care of the house at

night. Let the night marshal do it. Or better yet, any one

of 4 to 10 members of the volunteer department would be

only too glad to sleep at headquarters in a room furnished

free of charge.

Cost of Maintenance.

As regards the expense of the upkeep of the car. lubricat-

ing oil, gasoline and ordinary repairs for a motor truck in a

small town, most of us are carrying too many men in our de-

partments. If you are allowed 35 or 40 men, all exempt from

poll tax, chances are that there are 15 or 20 that are always

on hand when an alarm is sounded. By cutting your depart-

ment down to 10 or 15 men the amount of extra poll tax going

into the city treasurer will more than pay the bill of upkeep

for the car. Some will say that you must have a steam-heated

building to keep the car in. The principal expense in most

cases would be the installing of the heating apparatus, as

most cities have no adequate building, after which the amount

of coal burned would be very little more than Is used in the

2 or 3 stoves used. Quite often it is possible to keep the

truck at a convenient garage where heat is installed and

where drivers are handy day and night in case they are need-

ed. But if this is impossible a small electric heater can be

used under the hood of the car or anti-freeze can be used in

the radiator.

In conclusion, let me say, that there is no reasonable ex-

cuse for the departments in the smaller towns not having

motor equipment. Talk it over with your city officials and

citizens, show how little it will cost each individual and

what the benefits will be in greater efficiency. Then, and not

until then, can we expect a cutting down of our insurance rates^

Norwich Deputy Gets There Quick

Norwich, Conn., not being large enough to have attained

the dignity of a permanent department, was for a long while-

confronted by a serious problem in the matter of getting its

deputy chief to fires. The deputy is not a permanent man,
and, when not on fire duty, is employed in a local factory,

about two miles from the center of the city.

Norwich, however, was fortunate in possessing a public-

spirited citizen in the person of C. V. Pendleton, Jr., who vol-

unteered to take the chief to fires in the side car of his Indian

motorcycle. The deputy accepted the offer with alacrity and

Mr. Pendleton got busy. He commenced to pick the deputy up-

whenever an alarm sounded, and not infrequently landed him
at the scene of the fire before the rest of the department had

time to put in an appearance. In fact, his work in this direc-

tion proved so good that in a short while the city government

hired him to do it regularly, giving him the right of way over

traffic and the right to run thru the city streets with his cut-

out open. In the past three years the outfit has responded to-

over 200 bell alarms without a single accident or delay In

reaching the fires.

Motor Apparatus in Somerville Fire Department

With the Installation of the new Ahrens-Fox chassis,,

equipped, furnished and fitted up in the department's machine

shop, four of the eight stations of the Somerville, Mass., fire

department will be fully motorized, according to the report of

Chief Sewall M. Rich. The motor apparatus includes, besides

the above, a ladder truck, three combination chemical and

hose, a tractor-drawn engine, a supply and wrecking wagon

and two cars for chief and assistant.
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Snow Test for Holland Trucks
Possibly the heaviest snowfall ever recorded in Holland,

Mich., occurred late last March. The snow was wet and
heavy; stuck to everything it touched. Local street-car serv-

ice was greatly delayed and even the railroads experienced

difficulty in getting into town. Traffic was impeded every-

where, and it was generally agreed that a better time to test

the new Duplex motor fire trucks could not have been desired.

Fully thirty persons were taken aboard and Holland's first

motor fire truck started out to convince the skeptical of that

town of well-known conservatism. It tore its way at full

speed thru the soft sand and packed snow of the city's out-

skirts, surmounted the hills without slackening and plowed
thru the tightly-packed heaps which had been shoveled into a

long windrow the full length of Eighth street, where the mer-

chants had had shovelers at work. Thus the conservative

town of Holland was won over to strictly modern and effica-

cious fire-fighting apparatus. Possibilities of slightly greater

initial expense no longer weighed in comparison to visual

achievement in a test like that.

The truck in question is a 4-wheel drive combination chem-

ical and hose apparatus, with a pumping attachment. It has

a hose capacity of from 1,500 to 2,000 ft.

The accompanying photographs illustrate similar Duplex

apparatus, the upper view being that of a 3-ton hook and lad-

der truck, and the lower that of a 3-ton combination chemical

and hose truck.

roofed with old iron. Thirty wagon loads of old pine siding
and sheeting in various lengths were placed in stalls,—many
of them standing on end, thus filling the whole interior of the
building with highly combustible material so arranged that
free ventilation was provided for the flames. Further than
this, a large quantity of excelsior was distributed thruout the
piles of lumber, together with old, dry barrels and boxes. The
entire contents were completely saturated with 100 gal. of
kerosene, the object sought being not only to show a burning
building, but especially to ensure a tremendous volume of

heat and blaze at a very high temperature.

When fired in 5 places, the 12,000 cu. ft. of combustibles
instantly became one mass of flames, which after burning 6

mln., developed an estimated minimum heat of 1,400 deg.

The soda water was turned on at the rate of 200 gal. per
min. and, as before stated, completely extinguished the flames
within 10 seconds. The pipemen started at the left and kept
the stream moving to the right. The actual amount of water
used was 60 gal., chemicalized with 6 lbs. of plain baking
soda. Pump pressure was 120 lb. and 80 lb. at the 1%-ln.
nozzle. The volume of soda water was one-third the capacity
of the engine.

The efficiency there demonstrated staggers all calculations

of chemical authorities. According to recognized chemical
laws and a 15 per cent, air diffusion of carbon dioxide gas,

144 lbs. of soda and 576 gal. of water would have been re-

quired to do what was obtained in practical application of 6

lb. of soda and 60 gal. of water. Or, if this stream of soda
water extinguished 12,000 cu. ft. of fire in 10 sec, 72,000 cu. ft.

could have been put out in one minute. The capacity of the
engine would have extinguished 3 times the amount of fire

in 1 minute, or 216,000 cu. ft; the equivalent of a building
1.800 ft. long, 12 ft. wide and 10 ft. high.

Electric Fire Vehicles Increasing

"The advantages of electrically-propelled fireapparatus are
rapidly being appreciated, and many municipalities both here
and abroad are electrifying their equipment," writes A. Jack-
son Marshall, secretary of the Electric Vehicle Section of
the N. E. L. A.

"About a year ago the fire and police commissioners of
Paterson, N. J., realized that additional fire apparatus was
necessary to increase the efficiency of the fire department, and
it was decided to completely motorize the department. Fol-
lowing the wholesale conversion of electric fire apparatus in

Successful Chemical Pumper Test

At a recent test of the Thomas auto-

matic chemical pumping engine at

Buckeye Lake, near Newark, Ohio, the

complete efficiency of a chemical hose

stream for putting out fires was again

demonstrated. This is one of the most

interesting tests yet conducted by the

Thomas Automatic Fire Engine Com-

pany.

More than 12,000 cu. ft. of combusti-

ble base was fired in five places and

permitted to burn six minutes, thus in-

suring an exceedingly hot fire, before

the chemical stream was turned on.

The fire was extinguished within ten

seconds with plain soda water, thrown
at fire pressure.

The structure burned was 100 ft.

long, 12 ft. wide and 10 ft. high, inclosed

on one long side and on both ends, and
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Camden, N. J., the city of Patterson, N. J., made a tlioro In-

vestigation and some rigid tests, which demonstrated to them
the fact that the electric has quick get-away, hill-climbing

ability, simplicity of operation, economy and general relia-

bility.

"On the strength of these tests an order was placed for 2

steam fire engines with 2-wheel front-drive electric tractors,

four 2-wheel front-drive tractors, 5 electric combination chem-

ical engines <and hose wagons, and one 85-foot 4-wheel drive

electric aerial truck. Charging apparatus for each engine-

house was also ordered.

"Another example of the success of electrically-propelled

fire apparatus is the installation in Grand Rapids, Mich. The
fire department in this city has 6 pieces of electrically-driven

apparatus—5 ladder trucks and 1 steam fire engine. The
department reports that its electric apparatus has proven

absolutely dependable at all times, the upkeep expense has

been very light, and it has been generally satisfactory. The

district thru which these engines and trucks travel is very

hilly and in every instance the electric apparatus has proven

its value.

"Some of the other fire departments using electric appara-

tus are those of Philadelphia, Brooklyn, Akron, Ohio, and

Springfield, Mass., and all are fully appreciative of the elec-

tric's dependability and economy. Battery-propelled fire ap-

paratus is also used extensively in Germany and England."

New York Calls for "Double Duty"

The city of New York has just ordered 10 pieces of motor-

driven fire apparatus from the South Bend Motor Car Works,

South Bend, Ind., the first "Double Duty" equipment to be

installed in that city. The purchaser calls for 7 hose wagons,

70-h.p. each, equipped with the regular New York standard

turret-pipe, and 3 combination wagons of the same h.p. rating,

equipped with double 35-gal. chemical tanks and hose bodies,

carrying 1,200 ft. of hose and 300 ft. of chemical hose.

All of the 10 pieces of apparatus are to be fitted with

solid tires, dual rear, and the regular "Double Duty" chain

drive.

The city of Three Rivers, Mich., also recently purchased

a 6-cylinder, 95-h.p. Double Duty combination fire truck,

equipped with the old horse-drawn apparatus, which has been

in local service for more than 20 years past and is still in

good condition. This car is to be fitted with 38 by 7-in. pneu-

matic tires on all 4 wheels and has a speed of 50-mi. per

hour. The car was driven overland from South Bend to

Three Rivers, having as its passengers a member of the Board

of Public Safety and the major himself.

The city of Greenfield, Ind., has just received a 4-cylinder

Double Duty combination chemical and hose cart, equipped
with cushion domounlable tires. It has a speed of 40 mi.

per hour.

Texas Fire Chiefs Using Wichita

Georgetown, Hamlin and Hereford, Tex., are now operating

314-ton Wichita combination hose and chemical motor-driven

fire truck on the order of that herewith illustrated, which is

owned by the first-named municipality. Wichita hose and

chemical apparatus- tr:iii<n> al.-.j Ikim Im. 1;.

the fire departments at Texarkana, Tex.,

Seymour, Tex., and Calvert, Tex.

!m .11 msuiUrd by
Anadarko, Okla.,

U. S. TRACTOR, FIRE DEPT., CITY OF COVINGTON, KY.

JEFFERY QUAD FIRE
TRUCK RECENTLY
SOLD TO THE EAST
YOUNGSTOWN (OHIO)
AUTHORITIES BY JONES
& SAXTON. W. N. SAX-
TON IS STANDING IN
FRONT. THOSE ON THE
SEAT ARE COUNCIL-
MEN G. N. REED AND
DAN FERRIS. FIRE
CHIEF GILBRIDE, COUN-
CILMAN DIXON AND
CITY CLERK ANDERSON
ARE SEATED ON THE
TRUCK.
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Scotch Method of Cleaning Water Mains

Water mains lose capacity because of the formation of in-

crustations upon the inner surface and by sedimentary de-

posits. Both reduce the effective cross-section and increase

the friction. Perhaps the formation of incrustations is the

more important of the two. The reduction in capacity may
become very great. A loss of 30 or 40 per cent, is not at all

unusual. The modern remedy for such conditions is to clean

out the mains. There are American methods of doing this,

but it is the purpose of this article to give an account of a

Scotch apparatus and the methods of using it.

The city of Ayr, in Scotland, derives its water supply

chiefly from a lake in the neighborhood of the headwaters

of the Doon river. This lake, Loch Finlas, is some twenty-odd

miles to the south of Ayr. The supply is conveyed by a main
17 miles long to a service reservoir near Dalrymple which

has a capacity of 7,000,000 gallons. For 2% miles the main
consists of 18-lnch fire-clay pipe. The gradient of this stretch

Is 1 in 350. All the rest of the main consists of cast-iron,

coated pipe. For 8 miles this main has a diameter of 16

inches and for 6% miles, of 14 inches.

Scraping Cast-iron Mains.

It was determined to scrape the cast-iron sections. The
consideration Impelling to this determination was the neces-

sity of quickly increasing the water supply some half million

gallons per day. It was hoped that this increase might be

realized and the laying of a new main deferred for a time.

The main was laid in 1887 and was calculated to have at that

time a capacity of 2,592,000 gallons per day; but whether this

calculation was ever verified is doubtful. However, in 1903

the measured capacity was found to be 2,037,000 gallons, and

for 1911 the capacity was determined to be 1,865,000. It

would seem that there had been a total loss of some 727,000

gallons dally. It was not unreasonable to anticipate, in view

of these figures, that cleaning might restore the main to a

condition equal to the necessities at the moment. This hope

was fully realized. In fact, the capacity determined subse-

quently to cleaning was found to be within 46,000 gallons

per day of the original calculated capacity.

Cleaning Is supposed by some to promote incrustation

afterwards. Granting this, the cost is not great, especially

when proper provisions have been made in the pipe line, and

cleaning may very well prove economical.

Cost of Scraping.

The cost, as reported by Mr. Jas. Macfazdean, assistant

burgh engineer, Ayr, is divided between the 14-inch and the

16-Inch lines and includes in both cases certain apparatus of

a more or less permanent character. For the 14-inch pipe,

6.43 miles, the total expense was $1,061. and for the 16-inch

pipe $1,926, or a grand total of $2,987. The apparatus cost

for both sections amounted, however, to $2,091. It will be

seen from these figures that the actual cost really chargeable

against the one cleaning is no great amoimt—perhaps $1,200

(including depreciation, etc.), or $82.76 per mile. In the

United States, these figures would doubtless be increased

somewhat because of the presumably higher cost of labor.

A sample of incrustation from the main was subjected to

chemical analysis with the result that 70 per cent, was foimd
to be peroxide of iron. A much smaller percentage (2.57)

was protoxide of iron. The carbonic acid percentage was
1.12. Water and organic matter accounted for 24.42 per cent.

The remainder, totaling less than 2 per cent., was divided

amongst several Inorganic compounds. It will thus be seen

that fully half of the incrustation came from the pipe. The
water Itself contains no iron. It is quite soft. Its analysis

may be of practical interest, as affording a means of com-
parison:

Grains per. gal.

Total solids in solution 3.92

Chlorine 0.84

Sodium chloride equivalent 1.38

Ammonia (free) 0.0035

Ammonia (albuminoid) 0.0055

Oxygen necessary to oxidation of organic matter 0.42

The total hardness is estimated at 0.84 degrees.

It was decided to scrape the 14-lnch section first. This

decision seems now to be regarded as wrong, as that section

was the lower part of the line. With the 14-lnch main
cleaned, the resistance to the oncoming water from the 16-

inch pipe was so much less than with the smaller pipe un-

cleaned, that the pressure was reduced below proper working
conditions in certain places, as described below.

Description of Process.

The whole line of cast-iron main was divided up into sec-

tions containing 1 or 2 miles each and hatch boxes were
placed in position at the points of division. The bends were
disregarded. This was permissible for the reason that the

minimum radius of curvature was 18 feet. In placing hatch

boxes, it Is important, as Mr. Macfazdean points out, to take

into account the disposal of large quantities of water in such

wise as to effect no damage or inconvenience. These boxes

may require to be left open for quite a number of hours, so

that it is not permissible to locate them just anywhere. There

will be an excavation, of course. It may seem advisable, in

built-up sections, to wall these up and otherwise provide for

permanence and accessibility. It is suggested that it is unde-

sirable so to locate a hatch box as to have back drainage from

any considerable length of pipe. Further, it is of Importance

to be able to control the water entering a given section at a

point near the beginning of that section.

In the present case, the difficulties to be cared for were

somewhat simplified because the main itself discharged into
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a reservoir containing nearly a three-days supply. The hatch

boxes were placed, two at a time, every other day, under a

requirement that water was to be shut off for no longer than

6 hours per day. There was only one considerable departure

from the time requirement, and this was due to flood from

the river.

The method of cleaning is briefly this. The hatch box is

opened up and the scraping device put in place, when the

lid is securely bolted on. Upon turning on the water, its

forward impetus, operating against the pistons of the device,

will serve to drive it ahead. Scrapers suitably disposed are

carried along and perform their duty upon the incrusted sur-

face of the pipe. The pressure was reclconed as a hydraulic

head of 15 feet. There were two places where this head could

not be relied upon, so that here hatch boxes were placed at

either end of each of these short sections, so that the scraper

could be hauled thru by means of a line.

Prior to the cleaning of a section, the water is cut off from

its length and a complete drainage effected. The hatch box

covers are lifted off by means of a suitable derrick or other

device, and the scraper is lowered into position in the upper

box.

In a section about to be scraped, the main valves should

be opened wide to avoid hindrance to the scraper. In order

to prevent filling of service pipes with debris from the

scraper's activity, they are to be shut off. As the air valves

must be left open, they should be cleaned out after the work

is over.

There will be a heavy discharge of water thru the open

hatch box at the far end of the section. A plug is put in

place at one end where the hatch box opens into the section

of main next to be cleaned. Thus is prevented the washing

of debris into that section. In the American system, a riser

pipe is put in place at the far end of a section. This is in-

clined to the vertical and serves to throw the water out upon

the general surface.

IIACHIXE FOR CLEA>aXG WATER MAINS IN
PL.\CE IX SPECIAL BOX CONSTRUCTED IN THE
MAIN FOR THE PURPOSE OF INSERTING AND RE-
MOVING THE CLEANING MACHINE. A COVER IS

BOLTED TO THE BOX WITH A WATER-TIGHT JOINT.

'PES IN USE TO TRACE MOTION OF
CLi: - lACHINE THRU THE PIPE. AS THE MA-
CHI.NE PA.SSES E.\CH M.-VX HE WALKS QUICKLY TO
THE OTHER END OF THE LINE OF OBSERVERS SO
THAT THE LINE OF MEN ROLLS .\LONG THE ROAD
AT SAME RATE THAT THE MACHINE TRAVELS.

The scraper used on the 16-inch main weighed about 335

pounds. Going thru the main it had an average speed of per-

haps 2 miles an hour with a 15-foot hydraulic head back of

it. It will be seen from this that the actual normal cleaning

operation is by no means protracted. There were no very

steep climbs taken by the scraper. There was one incline of

1 in 91,2, 980 feet long, and no diflSculty whatever was experi-

enced in negotiating it.

The lower hatch box and its excavation must be pumped
out after the work is over.

After the scraper arrives at the hatch box. which is its

destination, the water is shut off. It is judged important to

do this quite promptly, if the drainage from this point is not

good. As the scraper passes the successive scour valves they

are shut off. When the scraper has finished the section, these

valves are opened up again. In order to get word back to

the point of water control at the head of the section when the

scraper finishes, a field telephone may be employed. Or, as

in the present case, a system of signalling may be used.

Locating the Scraper.

When the scraper finished its first trip thru a section, it

was hauled back for a second. In this way, each section was

i:iven two cleanings without any delay between.

When the scraper is working its way between termini, it

is very important to have some adequate means of locating

it. It may, in fact, encounter an obstruction which it is in-

capable of passing or carrj-ing along. There are ways of stir-

ring it into activity, but these sometimes fail, when the only

alternative left is to excavate down to the main and cut out

a short length where the scraper is or else quite close to it.

There are two principal methods of keeping track of the ap-

paratus. One, employed in the United States, and perhaps

elsewhere, is to attach a line to the rear end. The length of

line at any moment will indicate the advance of the machine.

Another method is to follow the ongoing apparatus by sound.

Sometimes the noise is able to penetrate to the surface and

reach the ear of an attendant workman without the aid of a

special apparatus. At other times, a kind of stethoscope is

employed. In this case, a number of men will set up the
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THE PILE ON THE LEFT SHOWS THE AMOUNT
OF MATERLVL, TUBBRCULATION, SCRAPED FROM
6,600 FEET OF H-INCH MAIN. THE COVER OF THE
BOX FOR INSERTING THE MACHINE IN THE LINE
IS SEEN SUPPORTED OVER THE HOLE DUG DOWN TO
THE BOX.

stethoscope at short intervals. When the slowly moving

scraper passes the rear man he goes forward and sets up his

Instrument at the head of the line, and so on.

If the machine stops, it may at times be persuaded to re-

sume by means of an induced water hammer. Presumably

this is effected by a quick shutting off of the water and a

quick subsequent release. Sometimes a mere jarring of the

main will be sufficient; at others, a wisp of hay floated down
to the rear end of the scraper may be successful in getting it

going again.

Results of Cleaning.

The two portions of the cast-iron main were cleaned one

year apart. The 16-inch main was originally laid in order to

get a flow over high ground that was located in the first 8

miles. When the 14-inch main was scraped and its capacity

restored, the pressure line at the junction fell to such an ex-

tent that at one point it was no higher than the pipe itself.

The result was that the remainder of the line became noth-

ing more than a series of inverted siphons and certain con-

sumers were cut off from their supply. This condition re-

quired the closing down of some of the valves and a conse-

quent throwing of the pressure back on the main behind. In

consequence, the natural advantages of the cleaning opera-

tions upon this 14-inch section were not secured until the

16-inch section above was cleaned one year later.

The capacity was then almost fully restored to its original

theoretical amount.

After a period of two years subsequent to the completion

of the scraping, a capacity test was tried with the result that

40.5 per cent, of the gain was found to have been lost. In

other words, in two years—or possibly we should call the in-

terval something over two years because of the early clean-

ing of the 14-inch main—the interior condition was two-fifths

as bad as before scraping.

It would seem that the necessity of a yearly cleaning, or

even a more frequent one, is indicated. The actual cost of

cleaning is not great, once the hatch boxes have been built

into the line and walled-in excavations provided. In the pres-

ent instance, the scrapers themselves were purchased, one

for each size of main. New leads and leathers are necessary

for each cleaning operation.

The incrustations in the pipe line were due to an oxida-

tion of the iron, presumably at points left exposed by some

Imperfection in the coating process. Apparently, a nodule

grows upward and radially from this center, while a corro-

sive activity goes on downward Into the metal and over the

surface beneath the growing nodule. Layer grows upon layer,

causing the nodule to project more and more. The spread of

the corrosion on the metallic surface undermines the coat-

ing. A nodule cited by Mr. Macfazdean had a diameter of

IV2 inches. The central decomposition of the iron was 3/lS

inch deep and the general decomposition 1/16 inch. The
coating and the iron were sound beyond the area covered by

the nodule. Apparently, there is a somewhat regular in-

crease of the corrosive effects while individual nodules con-

tinue distinct. Upon their coalescence, however, and the for-

mation of a continuous layer of incrustation, corrosion slows

up. There is reason to think that it will cease altogether

when the coating of incrustation has reached a definite thick-

ness, presumably different for differences in conditions as

respects the chemical constitution of the iron and the water.

It will be of interest to add here that one main at least is

known in which cleaning is done regularly year by year,

where the loss of capacity and restoration are also regular

and equal in amount. That is to say, during the year the

capacity falls off, but is fully restored by the cleaning opera-

tion. This would not appear to bear out the idea that the

pipe requires more frequent cleaning because of the cleaning

itself.

It seems that some trouble has been experienced with hav-

ing the plug at the lower hatch box driven up into the main

ahead. A method of avoiding this difficulty has been to use

a scoop in the pipe over the plug. It seems that a "fish cut-

ter" has proved serviceable in preventing the scraper from

sticking in the main.

How Wilmington Set 10,000 Water Meters

Bii S. X. Van Trump, Assistant City Engineer and

Superintendent

Prior to May, 1914, only about one-half of the 21,306 water

services in the city of Wilmington, Del., had been metered,

but beginning with that month the board of water commis-

sioners authorized the project of a pan-city Installation, and

work was at once undertaken.

By the close of the year the project was about 94 per cent,

completed, and the result of this policy is being manifested

today by decreased consumption of water. As yet the meters

have not been sufficiently long in service to obtain exact sta-

tistics, but the following data are of interest as indicating ap-

proximately the effect of this work:

Total decrease in pumpage for year 641,054,900 gallons

Decrease in manufacturing consumption. . .296,397,288 gallons

The decrease in manufacturing consumption was due to

general business depression, but this cause is not fairly ap-

plicable to domestic consumers. With the exception of a few

special industries, Wilmington has experienced an unprece-

dented era of prosperity, and under such conditions the do-

PIPE AND METER SHOP.
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mestic consumption would naturally tend to increase. This is

especially true under the present system of meter charges,

where water rents are paid yearly in advance and carry an

extremely liberal minimum allowance.

In the light of the rather limited data available at present.

It seems reasonable to state that a large percentage of the de-

crease in domestic consumption is due to the moral effect of

INTERIOR OP PIPE AND METER SHOP.

installing meters, combined with the department's firm ruling

that extravagant non-metered or schedule consumers must pay

for water by meter measurement.

The total decrease in domestic consumption, as indicated

above, is equivalent to nearly 1,000,000 gallons per day (944,-

000), but how long this decrease may continue is problemat-

ical in view of the extremely rapid growth of the city.

Service and Meter Extension.

During the year a total of 819 new services were con-

nected to the distribution system, and 336 old services were

renewed. In addition, 92 parts of services were installed

where repairs and replacements were necessary.

The total number of sei-vices in use at the end of the year

was 21,306, of which 19.3 per cent, were metered. The total

number of meters installed during the year was 9.948, of

which 768 were replacements of damaged or broken meters

and 9,180 were new installations. In addition, 170 meters

were repaired in place.

The work of metering every service in the city is being

rapidly pushed to completion, despite the fact that all con-

sumers are not required to pay by meter rates (unless ex-

travagant in the use of water) during the work of revising

the existing schedule of charges. A subdivision of the total

number of new meter installations (9,180) shows that 5,12.5

were set in cellars, and 4,055 at the curb.

In this connection it is interesting to note that the De-

partment was confronted with the question of deciding on

curb or cellar settings, when plans for metering the entire

city were imder contemplation. After carefully considering

the advantages of curb installations, and the additional ex-

pense necessitated thereby, the problem was solved by adopt-

ing the following policy:

1. Meters to be set at curb on all new properties.

2. Meters to be set at curb on properties without cellars;

except where the probable life and nature of the building did

not warrant the expense of a curb setting.

3. Meters to be set at curb when requested by property

owner.

4. Meters to be set at curb where danger of freezing ex-

isted, if installed in cellar or where cellar did not permit of

convenient location from meter reader's standpoint.

5. All meters not covered by above stipulations to be lo-

cated in cellars.

The practical results of the above policy have been en-

tirely satisfactory to the Department and the property owner.

How Organized and Equipped.

The first step in establishing a working program was to

subdivide the city into 5 installation districts and to work
each district individually and in the order decided upon. The
force engaged on the work varied from time to time, but con-

formed on the average to the following schedule: 1 plumber;

7 pipe fitters; 8 helpers; 2 pavers; 2 drivers; and from 10

to 20 laborers. The equipment comprised a cart and horse,

a motor truck and a street shop wagon. (See illustrations

herewith). Under the direct supervision of the engineering

department, the plumber acted as the foreman of the working
force. All employees reported each morning to the street

shop wagon, which was located at the point of starting the

day's work. The necessary equipment of tools and supplies

was contained in this wagon, depletions of stock being filled

daily from the main store room, by use of the auto truck.

Plan of Operation.

Slips were prepared each day at the main otBce, contain-
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ing the street number of every house in the district in -nhich

the force was working, and a notation as to whether or not
the house was already metered. These slips were distributed

to the fitters at the start of the day's work, and were turned

in to the foreman as the meters were installed. They were
then approved by him, and returned to the main office for

the purpose of permanent entry in the department's books.

In addition each fitter was required to enter on a printed form
a report of each meter installed, with its location or notation

of any service complications or other reason preventing its

Installation.

When such complications existed, the fitter's report was
returned to the engineering department, and the property

owner notified by letter to remedy the condition within 30

days. At the expiration of this time an inspection was made,

and if the situation had been corrected, the meter was ordered

Installed.

In cases where the propeity owner failed to comply with

our requirements, the contract for a supply of water to such

property was cancelled. In this connection it is important to

note that service complications existing between the main
and curb line were taken care of by this department, while

those existing between the curb and building line were cor-

rected by the property owner. It is also interesting to note

that before any meter was installed, and prior to making
an inspection for such purpose, the tenant of each house was
supplied with literature explaining the nature of the work,

and the benefits resulting therefrom.

Progress and Cost of Work.

From May 8 to June 30, 1914, 1,233 meters were placed, of

which 239 were curb and 994 cellar installations. From June
30, 1914, to July 1, 1915, the number of installations was
9,180 of which 4,055 were curb and 5,125 cellar settings. Thru-

out the winter the work was continued without interruption,

the working force being confined to cellar installations during

periods of bad weather.

The average cost of installing %-inch meters at the curb,

including meter, meter box, top, pipe and fittings as shown in

the illustration of the department's standard installations, was
$12.85. This price includes the cost of repaying, but not the

cost of the curb stop box or curb stop. The average cost of

installing meters in the cellar or other inside location was
$8.55 including all necessary labor and material.

The standard meter box (Ford) is of cinder concrete.

These boxes were manufactured in large quantities by the

department and to their use is due largely the low cost of

curb installations. A\Tiile the box is 19 inches deep, experi-

ments conducted by the department have demonstrated that

there is no danger of freezing in this climate from such com-

paratively shallow settings.

The city of Wilmington is to be congratulated in having

achieved the enviable and dignified position among muncipali-

ties of being 100 per cent, metered. The benefits of this sys-

tem are not yet evident to the consumer, but will at once

become so with the revision of the present schedule of water

rates.

The work of installing meters also disclosed an enormous
amount of service complications and bad plumbing. A system

of notices by letter, as well as frequent inspections, has re-

sulted in correcting such conditions. The value of this work
In reducing the consumption, aside from the Installation of

meters, is difficult to estimate.

would cost about $1,500,000. The city has secured nearly all

the reductions in insurance rates which the entire system
would justify and its available funds are small. It is pro-

posed, therefore, to install a small gasoline pumping station,

capable of supplying about 6,500 gallons a minute at 240
pounds delivery pressure, to the present high pressure mains.
This plant would be located on the Charles river close to the
Cambridge bridge and would cost but a small fraction of the

above estimate. With fire-boats and the fire department's en-

gines to help supply the high pressure mains in emergencies,
the heavy expenditure provided for in the original plans is

not considered necessary and the installation of the small
plant is recommended by Joseph A. Rourke, engineer in

chief of the high pressure service.

Method of Raising Money for Public Improvements
A method of anticipating revenues in order to secure the

benefits of earlier construction of needed public improvements
has been practiced in New Orleans. It seems that the New
Orleans Sewerage and Water Board and the Orleans Levee
Board have more calls for new construction than they have
present funds to meet, but they have annual revenues which
can be used to pay off debts incurred for improvements.

In one case a land company wanting a levee loaned the

Levee Board the money needed to build it without interest

with an agreement that the money be repaid in installments

within five years. In another case the property owners did

the same thing on a certificate plan whereby they borrowed
the money from a bank at 2 per cent, discount and obligated

themselves to pay 6 per cent, interest the first year, each on
his share of the loan, and 5 per cent, for the following five

years, when the loan became extinguished by the payments
from the Levee Board. The property owners gained much
more than the interest they paid, thru the early and rapid de-

velopment of the district on account of the improvement.

The Sewerage and Water Board, in similar straits for

ready money, is proposing the same plan to those wishing
water and sewer mains in advance of sufficient settlement to

produce a revenue giving proper return on the investment

The property owners thus carry the cost over the period of

development, and on account of the more rapid development

of the improved property, they gain much more than they

have expended.

High-Pressure Fire Service in Boston

For some years Boston has been working on a system of

high pressure fire mains and now has some 61,2 miles in-

stalled. The plans call for over 14 miles of such mains and
a large pumping station on the Charles river, all of which
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Alexandria, La., Owns Its Street Railway and

Lighting Plant
Alexandria, La., has recently acquired its street railway

system and is now operating it, in connection with the mu-
nicipal water and lighting plant.

The plant has been completely changed and enlarged

within the past four or five years, and is now considered

strictly "up to the present" in every particular. Every im-

provement and addition to the power house and to the ma-

chinery, as well as to the water and light plant thruout the

city, has been paid for out of the proceeds of the plant.

Among the improvements that have been made in the past

few months is the enlargement of the main building, which is

now about 60 by 100 feet. There are concrete floors in the

engine room. The large turbine engine is a 1,000 kw. This

machinery takes care of the city light business and furnishes

power for the street railway.

Many new light lines have been constructed to new sec-

tions of the city, as well as water main extensions. The power

plant is taking care of the city's newly acquired street railway

system without the addition of a great amount of machinery.

This part of the business is being operated at a much smaller

cost than it was formerly by the independent street car

company.
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Resurfacing Old Concrete With a New Concrete

Wearing Surface

From advance sheets of report hy Edward N. Nines, Chairvian
of Wayne County Highicay Commission, Detroit, Mich.

We have a large and constantly growing mileage of con-

crete roads and we regard the present as the opportune time
to determine the feasibility of resurfacing an old concrete

road with a thin layer of new concrete. Had any other sec-

tion of the country undertaken such an experiment we would
have been content to watch the result. However, we hope to

put ourselves in a position to successfully carry on a resur-

facing job should the need arise, and with this object in view
we have resurfaced a section of concrete road, built in 1910,

with a 3-inch surface of new concrete. Grand River Road
was selected for this experiment, because we felt that it would
receive the severest kind of test, on account of the heavy
mixed traffic which uses this highway, and because the sec-

tion selected was rough and uneven.

This section of road was built by the Owosso Construction
Company, of Owosso, in 1910, and is of a two-course construc-

tion. It is &Vz inches thick, 16 feet wide, built on a crowned
sub-grade. The bottom course is a 1:2%: 5 mix, using crushed
limestone for the coarse aggregate, 4 inches thick. The wear-
ing course is a 1:2:3 mix, 21/2 inches thick, using crushed
field stone, ranging in size from M to 2% inches, for the

coarse aggregate. It was put down in 25-foot sections, with
14-inch tar paper strips cutting entirely through the concrete.

The surface was struck off with a template, and somewhat
irregular in finish, as we were not as careful and as thoro at

that time with regard to finishing as we are at present. The
edges of the road were rounded off with about a 3-inch ra-

dius (a practice which we have since abandoned). During
the week of August 17, 1912, 7,444 vehicles passed a given
point on this road; and during the week of September 18.

1912, 7,580 vehicles, by actual count, passed the same point,

which is near where we resurfaced the road; 40 per cent, plus
of these vehicles were horse-drawn, the balance being motor-
driven. This territory has been built up rapidly since the
above traffic count was taken, and an actual count at the pres-

ent time would undoubtedly show a very material Increase in

the number of vehicles passing a given point. To better ac-

commodate this increased traffic, we decided to widen the road
to 20 feet. In order to do this, we broke off the rounded edge
and added concrete on each side of the old road, to bring it

out to the required width. A 1:2:4 mix, 6 inches deep, of

washed and screened pebbles and washed and screened sand,
of the same quality as our standard specifications, was used.

All the tarvia surfacing and filling, used to cover the
cracks, was removed. The cracks and holes were then filled

with concrete to make an even surface 20 feet wide. The ex-

pansion joints—as steel protection plates were not used
were mostly worn down. Where the joint was spalled to a

considerable extent the old concrete was broken away suffi-

ciently to give a bond for new concrete on both sides of the

joint. Expansion felt was then placed and the whole surface

brought up to an even grade. On the top layer of this base

we placed a 3-inch layer of l-.lVz'-'^Vii concrete, using Mar-
quette, Mich., trap rock, graded in size from Vi to 1 inch for

the coarse aggregate and washed and screened bank sand for

the fine aggregate. The surface in no place is less than 3

inches thick, reinforced with No. 26 triangular mesh wire.

We did not try to bond the top course to the old road with a

rigid bond. The surface of the old concrete was first sprin-

kled with water, after which a mixture of tarvia A and tarvia

X was sprinkled on, hot, with an ordinary sprinkling can, im-

mediately before placing the new wearing surface. The tar-

via, falling on the moist concrete, spread in a very thin layer

and was immediately chilled, thus forming an even coat over

the old surface. The expansion joints in this top course coin-

cide exactly with the expansion joints in the bottom course.

A piece of wood, 3 in. by 4 in. by 20 ft. long, was laid over the

old joint, and the concrete deposited as tho no joint was to be

made. A Baker automatic finishing machine was used to fin-

ish the surface. Afterward this piece of wood was removed
and armor plates, suspended from installing bars, with expan-

sion felt, were set into place on the side forms, the felt of the

new joint meeting the tar paper of the base joint. We believe

this method to be better than pouring the top course directly

onto the bottom one, as a slight movement, due to difference

of expansion or heaving, would result in cracks to the top

course, if they were rigidly bonded together. The tarvia, al-

though very thinly spread, permits a slight movement of each

course without interfering with the other.

Before approving of this type of construction small slabs

of concrete were made, a coat of tarvia put on top and an-

other course of concrete deposited. It was found not only im-

possible to separate these two layers, but a blow on the upper,

sufficient to crack the top course, would also crack the bottom

one. The road was covered in the regulation manner, to hold

the moisture, and sprinkled dally for two weeks. Traffic was

permitted to use the road twenty-five days after the last con-

crete was placed.

The cost of this work, $15,573.67, is high, due to conditions

at time work was undertaken, and should not be regarded as

a factor in this particular instance, as it is the determining

of a principle that was being undertaken. If the principle is

correct, the working methods can be perfected to bring the

cost down where it belongs.

This section of road has been in use about four months

and to date is apparently successful. A much longer period

of time must elapse before we can make a positive statement

as to its success.

While the road was closed during the construction of this

experimental section, we provided a good detour which took

traffic only a short distance out of its regular course, and it
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•was necessary to use considerable quantities of cruslied stone

to put the detour in a fair condition.

We believe it wise to add a word of caution that this resur-

facing is regarded by us as wholly in the nature of an experi-

ment which should be watched and studied, rather than gen-

erally advocated, until it has proven itself out.

Road Improvement in West Virginia

Of the $33,000,000 of road improvement funds provided in

the southern Appalachian states, in the 10 preceding years, 38

per cent, has been produced in West Virginia in the past 3

years, and 23 per cent, has been provided for in the past 12

months in West Virginia. This is a great showing for the new-

State Road Department. There being now $12,968,500 author-

ized bonds of which $12,088,500 has been voted since the de-

partment was organized.

The county court of Taylor has called for a vote on a

$100,000 bond issue in Knottsville district, November 7, and

on the same date the voters of Lewis county will pass upon a

bond issue of $1,000,000.

The county of Preston has recently entered an order

authorizing the beginning of work in Portland district under

$280,000 bond issue voted December 7, 1915, which has been by

a recent decision of the supreme court released for operation.

Demonstration of Monolithic Brick Pavement Con-
struction

Following the annual meeting of the National Paving

Brick Manufacturers Association at Terre Haute, Ind., on

October 5, the organization, together with thirty-flve or more

engineers, street and highway officials and others, invited

.guests, inspected the monolithic brick road built last year

ALLEN J. PARRISH, CO.\TK.\.<.;TuK, AXD W. T.

BLACKBURN, ENGINEER OF EDGAR COUNTY, ILL.,

WHO DEVELOPED THE MONOLITHIC PROCESS.

near Paris, 111., and watched the process of building a similar

pavement on a road under contract just outside of Paris, by

A. J. Parrish, of Paris.

The method of construction of the road was detailed last

month in Municipal E.vginkeui.ng in an article on the con-

struction of brick pavements, which need not be repeated

here. The photographs show the engineer who designed the

road, W. T. Blackburn, or Paris; the contractor who is build-

ing it, A. J. Parrish, of Paris, who is standing on the rolled

brick surface which is being grouted in the background: and

the party in automobiles supplied by the public spirited citi-

zens of Paris, traveling over the first monolithic brick high-

way pavement constructed.
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A COMPLETED MONOLITHIC BRICK HIGHWAY.

Mr. Parrish laid 800 square yards of pavement during the

day, notwithstanding the interference of the crowd of visi-

tors with the work. Organizations, efficient supervision and

co-operation of workmen were clearly visible and resulted in

tirst-class construction.

Before going to Paris some Terre Haute streets were in-

spected, including the historic South Sixth street, probably

the oldest existing cement-filled brick street, and still in ex-

cellent condition in the areas between intersecting streets

after some 25 years of heavy use with only incidental repairs.

Brick Paving on the Lincoln Highway in Crawford
County, Ohio

Eight and three-quarters miles of the total of 22 on the

Lincoln Highway thru Crawford county, Ohio, have already

been paved with brick and an additional mile and three-quar-

ters are under construction as this is written. The balance of

the county's Lincoln Highway mileage, 11% miles, is surfaced

with waterbound macadam in various stages of wear.

The highway passes thru the progressive machinery-man-

ufacturing cities of Bucyrus and Gallon, within the corporate

limits of which lie approximately 3Vi miles of the brick pav-

ing. Of the balance, 2 miles lie to the west of Bucyrus and

a mile and three-quarters now under construction to the east.

On the east and west of Gallon are 2 miles and IVi miles re-

spectively. Petitions from property owners have already been

filed with the county commissioners for an additional 2 miles

of brick to extend that now laid west of Bucyrus.

The portion west of Gallon was built in 1914. That east

of Gallon and west of Bucyrus, late in 1915. Outside of city

LINCOLN HIGHWAY. WEST .1
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limits the construction is in accordance with the specifications

of the State Highway Department.
The sections already built follow this design:
Width of brick pavement, 14 feet Concrete edging in-

tegral with the base, 8 inches on each side. Total width of

pavement, 15 feet 4 Inches.

Depth of brick, 4 inches.

The base, 4 inches of concrete, crushed limestone coarse
aggregate.

The cushion, 2 inches of sand.

The filler, cement grout, 1 to 1 mixture.

The mile and three-quarters east of Bucyrus now under
construction is being built by the monolithic method whereby
the brick are laid in the green concrete foundation. Follow-

ing is a detailed description:

The base, 4 inches concrete, crushed limestone coarse ag-

gregate, 1% to 2 inches maximum size.

Width of brick pavement, 16 feet, no edging.

Depth of brick, 4 inches.

The filler, cement grout, 1 to 1 mixture.

The base is struck off to the required depth by a double

template drawn forward by the mixer upon the steel side

forms. Green mortar Is then brought to the surface by means
of a slap board. This method is different from that specified

LINCOLN HIGHWAT, NEAR BUCYRUS, OHIO.

by the National Paving Brick Manufacturers' Association.

This Association has recommended the use of a double tem-

plate which spreads over the surface of the green concrete

base a thin film of premised sand and cement at the same
time that it strikes off the concrete.

Brick-laying follows immediately from boards laid upon
the brick surface a' ready placed. The surface is then imme-
diately smoothed with a hand roller weighing about 350

pounds.

Grouting is delayed until the end of each working period.

Work on the pavement is progressing on an average of 200

linear feet each working day.

We are indebted to Maurice B. Greenough. instructor in

highway engineering. Case School of Applied Science, and
consulting engineer for the National Paving Brick Manufac-

turers' Association, Cleveland, Ohio, for the data and photo-

graphs regarding this road.

New York State Roads

The report of the New York State Commissioner of High-

ways gives many interesting facts concerning highway con-

struction and maintenance, from which the following are se-

lected:

Of the 1,073.2 miles of road for which contracts were
awarded in 1915, 381 miles were of water-bound macadam.

which cost an average of $10,250 per mile, 16 to 26 feet wide
the pavement alone costing 64.8 cents per square yard; 347
miles were of bituminous macadam, penetration method, av-

eraging 112,970 a mile, 16 to 26 feet wide, the cost of pave-
ment only being 87.1 cents per square yard; 176 miles were
of water-bound macadam, surface treatment; 113 miles were
of cement concrete, averaging 115,320 per mile, 16 to 26 feet

wide, the cost of pavement only being 11.121 per square yard^
6 inches thick; 31 miles were of brick, averaging $25,750 per
mile, 16 to 26 feet wide, the cost of pavement only on 5-inch

concrete foundation being $2,015 per square yard; 2.2 miles
were of bituminous macadam, mixed method, cost included in

bituminous macadam above; 23 miles were of other types not
classified. The details of cost are for pavements 6 inches
thick, except that the brick pavement is 9 inches thick.

The length of road completed during the year was 1,083.35

miles.

The cost of water-bound macadam in the nine districts of

the state varied from $8,189 to $12,400 per mile, 16 to 26 feet

wide; that of bituminous macadam, penetration method, from
$8,718 to $11,600; that of bituminous macadam, mixing meth-
od, from $16,600 to $18,700, with extra width in villages not

counted; concrete, part of which is Hassam, $10,700 to $18,-

800; brick, from $21,500 to $47,269, not counting extra width
in cities; asphalt block, $22,300 to $68,782; stone block, $34,-

300 to $38,500; bitulithic, $13,972, not including extra width
in cities. Heavy excavation and concrete retaining walls ac-

count for the upper cost figures when they seem excessive.

The Spot Test in St. Paul

During the first half of the last month the Commissioners

of St. Paul, Minn., have been occupied with a discussion of

the spot test for determining adulterations for treating paving

blocks and has retained the test, which was originally adopted

a year or two ago, in an attempt to prevent the bleeding of

blocks with which the city has been afflicted.

This test for determining the purity of an oil was devised

several years ago and consists in dropping six drops of the

oil on clean white blotting paper. If the oil is pure the paper

will be stained a color and tint characteristic of the oil

tested. If the oil contains impurities they will gather about

the center of the spot and will show clearly.

The spot test, according to the investigations of the Forest

Products Laboratory at Madison, Wis., will detect in creosote

oil percentages of lampblack, representing free carbon, as low

as 0.005 per cent. If the impurity is greater than 0.5 per

cent, the amount of impurity cannot be judged, the center of

the spot being too black to differentiate, but for smaller pro-

portions it can be judged by the appearance with a fair degree

of accuracy.

The same test has been adopted by European Diesel Engine
users to determine the adulteration with raw tar of the

heavier oils distilled from tar, which they use as engine

fuel, the carbon resulting from the combustion of tar in the

cylinders being very objectionable and injurious.

A coking test was presented as a possible substitute for

the spot test in the St. Paul specifications, but Profs. E. E.

Nicholson and I. H. Derby of the department of chemistry in

the University of Minnesota showed that the proposed test

could not determine the amount of tar in the mixture within

the desired percentage of variation, and it was shown that

the dilution of the creosote oil with tar must be accompanied

with a corresponding dilution with light oils to keep the re-

sulting mixture within the requirements of the specifications,

so that the actual percentage of tar, as compared with that of

creosote was not to be determined by the coking test. The
spot test was therefore retained by a vote of 5 to 2, Mayor
Irvin voting with the majority.
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Street Paving in Texas

L. W. Kemp, editor of Texaco Tips, published weekly by

the paving and roads division of The Texas Company for the

benefit of contractors in Texas, has made a compilation of the

reports of pavements laid in Texas cities in 1916. which shows

the following facts:

PAVEMENTS LAID IN 1916.

Class of Paving. Square Tarda. Miles.

Asphaltic Concrete 352,611.53 19.736
Bitulithic 337,413.18 17.082
Vertical Fiber Brick 293,527.85 15.060
Creosoted Wood Block 211.564.20 8.838
Asphalt Macadam 148,433.80 6.666
Uvalde Rock Asphalt 107.649.73 6.188
One Course Plain Concrete 90,182.20 4.914
Two Course Reinforced Concrete 87.556.50 4.643
Oklahoma Rock Asphalt 76.334.60 3.844
Granitoid 54.639.10 3.000
Two Course Plain Concrete 45,315.00 1.832
One Course Reinforced Concrete 22,829.00 1.031
Standard Brick Blocks 24,353.00 1.089
Vibrolithic 8,206.00 .441
Sheet Asphalt 5,986.00 .117
Westrumite 4,718.43 .430
Granited Concrete 1,336.20 .069

Total 1,872,656.32 94.970

-ARRANGED ACCORDING TO CITIES.
1 San Antonio 703,365.96 37.149
2 Dallas 156,782.92 8.710
3 Temple 125,440.53 7.200
4 Fort Worth 79,285.00 3.656
5 Mineral Wells 74.458.00 3.584
6 Paris 62,876.41 3.900
7 Houston 61,437.88 2.733
8 Sulphur Springs 60,072.47 3.030
9 Galveston 40,232.15 1.929

10 Waco 39.288.77 1.610
11 El Paso 38.437.00 1.640
12 Arlington 37,391.00 1.350
13 McKinney 36,325.00 2.834
13 McKinney 36,325 00 2.834
14 Yoakum 36,297.00 1.570
15 CORSICANA 34,484.40 1.220
16 Denison 33,651.00 1.350
17 Corpus Christi 32,953.63 1.470
18 Ennis 37,966.00 .830
19 Wichita FaUs 37.544.80 1,213
20 Terrell 27,000.00 1.487
21 Marshall 22,616.60 1,260
22 Austin 19,025.80 .922
23 Abilene 15,860.80 .720
24 Lufkin 14,044.00 .750
25 Mt. Pleasant 13.480.00 .620
26 Vernon 12,562.00 .400
27 Bryan 11,231.00 .304
28 Hillsboro 9,165.00 .590
29 Sweetwater 7,956.00 .280
30 Greenville 7,220.20 .600
31 San Angelo 2,028.00
32 Texarkana 1,689.00 .070
33 Highland Park 1.499.00 .090

Total 1,872,656.32 94.970

Seattle Municipal Asphalt Plant

Until August, 1912, Seattle, Wash., let its asphalt street

repairing to the contractors laying the streets at an average

price of about 3 cents per square yard per year. If the city

had continued the contract policy It would have paid the con-

tractors for such repairs $109,511.40 in the 31^ years or so

since the city took the repair contracts over. During 1914-5

the operation of the asphalt plant cost ?6,969.89 more than

was received from work done for other parties, showing a

saving of $102,541.51. This saving would take care of much
of the cost of the plant as well as of depreciation and interest

charges and of other overhead charges If the $1,500 included

in the figures of cost is not considered sufficient.

Maintenance by the department Is reported to have cost

0.283 cent a square yard a year as compared with the former

contract prices of 2.8 to 3.5 cents per square yard per year.

The average cost per square yard of repairs actually made
was $1.56 a square yard In 1915.

Good Roads Notes

The latest report of the State Road Commissioner of Now
Jersey states that the cost of the roads which it was intended

to build with the $7,000,000 bond issue authorized by the legis-

lature will be more than doubled on account of the higher

cost of labor and materials, due to the return of laborers to

European countries to go into the war and the high prices

paid for labor in munitions factories. The latest estimates

bring the probable cost of these roads up to $15,000,000.

The Illinois State Highway Commission has awarded to

Walter H. Lienesch, chief engineer. Universal Concrete Prod-

ucts Co., 208 South LaSalle street, Chicago, 111., the prize

which it offered for the best design for a road sign to be used

on state-aid roads. The concrete sign-board with inlaid con-

crete letters is removable from the concrete post with a gal-

vanized pipe cast in it, a concrete cap on top covering a metal

nut which screws on the upper end of this pipe to hold the

sign In place.

According to the U. S. Office of Public Roads expenditures

for road and bridge work in the U. S. have increased from

$80,000,000 in 1904 to $282,000,000 in 1915. State expenditures

increased from $2,550,000 to $53,000,000.

The first concrete street pavements, 9,000 square yards, to

be built in Maine, were started a few days ago at Norway, Ox-

ford county.

Since January 1, 1916, the Maryland State Highway Depart-

ment has let contracts for nearly 60 miles of concrete road.

Indications are that a total of 80 miles will be reached before

the end of this year.

Three and three-fourths miles of concrete has been finished

and opened to traffic on the Princess-Anne road, Norfolk coun-

ty, Va. This is the first important stretch of concrete road in

the state.

The National Highways Association and the Meridian Road

Association have published a map of the Meridian road, which

runs from Pembina, N. D., at the Canadian line, almost on a

meridian line to Galveston, Tex., with a branch from Waco to

Laredo on the Mexican line. There are but few cities of very

considerable importance upon the line.

Hillside wire-cut-lug brick will be used on 650 feet of a

hill on the Elmira-North Elmira, N. Y., state highway, con-

tract for which has been let to P. F. Connelly, of Horseheads,

X. Y., the width to be 39 feet. Part of the 4% miles of the

contract will be of brick on concrete foundation, 30 feet wide,

except on the hill, part of bituminous macadam, 16 feet wide,

and part of water-bound macadam, 14 feet wide.

Clay county, Missouri, has voted $1,250,000, being about

$6,500 a mile for some 200 miles of good roads construction,

which, if judiciously expended, will furnish the hard surfaces

necessary on the main lines and excellent surfaces for the less

traveled roads.

The board of supervisors of Forrest county. Miss., have set

the prisoners in the county jail to work on the county roads

to repair the serious damage done to roads and bridges In

the southern part of the county by the hurricane of July 5

and 6. The other work in the county, partly due to the storm,

was provided for the first week in July.

The Good Roads Year Book of the American Highway As-

sociation has been issued for 1916 and sustains the high repu-

tation gained by previous issues in keeping up to date the in-

formation about road laws, road systems, financing of road

construction and maintenance, names of producers of road

materials and machinery, etc. The book is sold at $1 or five

copies for $4. Fairfax Harrison, president of the Southern

Railway Company, Is president of the association, whose ofBces

arc in the Colorado building, Washington, D. C.

Proceedings of the thirteenth annual convention of the

American Road Builders' Association, containing all the In-

formation about the organization, as well as the valuable pa-

pers presented at the convention. E. L. Pow«|iv?, secretary.

New York. - ;:.> .i , \J
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Meetings of Associations

Nov. 20-25 at Springfield, Mass.. 10 conventions will be held

as follows: National Municipal League, 23-25; City Managers'

Association. 21-23; Civic Secretaries' Conference, 23, 24; Con-

ference on Municipal Research, 22, 23; Training School for

Public Service. 22, 23; Intercollegiate Division of National

Municipal League. 22. 23; Massachusetts Federation of Plan-

ning Boards. 23, 24; Western New England Chamber of Com-

merce, 22; Massachusetts Civic League, 21; and Massachusetts

Single Tax League. Most of these associations join with

the first named in one cession or more. A graphic chart of

the conventions has been prepared by the Springfield Bureau

of Municipal Research and will be sent on request.

Feb. 5. 1917 in Mechanics building. Boston. Mass.. American

Road Builders' Association.

Feb. 7-15. 1917, at the Coliseum, Chicago, 111. The 10th

Chicago. Cement Show. Cement Products Exhibition Co.. Chi-

cago. 111.

Feb. 8-10. 1917. at Hotel La Salle, Chicago. 111. The Ameri-

can Concrete Institute.

Feb. 11. 12. at Hotel Sherman, Chicago, 111. National Build-

ers Supply Association.

Feb. 13. 14. at Hotel Sherman. Chicago. 111. Illinois Lumber

and Builders Supply Dealers Association.

The Newark Convention of the American Society of

Municipal Improvements

The convention of the American Society of Municipal Im-

provements at Newark. New Jersey. October 10 to 13, was

so interesting that it was proof against the counter attrac-

tions of New York and the many attractions offered the mem-

bers by the generosity of the local committee and their

friends, who gave individuals and small parties every oppor-

tunity to Investigate the objects of municipal and engineering

interest in this interesting region.

The program was followed closely, with two exceptions,

and was thruout of absorbing interest as judged from the

large attendance at the sessions. On Wednesday afternoon

was scheduled the discussion of sewage treatment, represented

on the program in papers and written discussions of the pa-

pers by nearly all the experts engaged in developing the pro-

cess. There was also a paper on the latest experience with

the Imhoff tank. Nearly all the discussion had been arranged

for beforehand by George A. Carpenter, the chairman of the

committee having the meeting in charge, and all the papers

but one were printed and in the hands of members. Two pa-

pers were carried over from the morning session on account

of the use of stereopticon and all the papers on the sewage

disposal program were presented in abstract or in full. The

deprivation came from the stopping of the discussion because

of an eleventh hour notice that the room must be vacated to

prepare for the evening. This cut an hour and a half off the

scheduled length of the session and prevented the asking of

questions on points on which minor detail was desired.

Groups of those specially interested got together and con-

tinued the discussions but the audience as a whole missed the

interest of question and answer, tho the advance papers con-

tain practically all the Information which could be brought

out.

The association has a custom of devoting but two sessions

to entertainment and excursion features, but Newark had so

much to offer of the latter class that the discussion of paving

problems, set for Thursday, was crowded. It was supposed

that the discussions of paving specifications would be worked

out in committees, as usual, but the probability of discussion

on the convention floor developed in the committee meetings

and the report of the committee on standard specifications

was set forward. The discussions occurred and were ex-

tremely interesting to all the large audience present. But the

result, as usual, was that the recommendations of the general

committee were adopted without modification. This relegated

the evening papers on paving subjects to the list read by title.

It is doubtful, however, if any of those present at the evening

discussions on specifications or on the excursion, which occu-

pied half the morning and all the afternoon, would have voted

for the elimination of the excursion or the cutting off of the

discussions.

At the meeting of the executive board on Tuesday morn-

ing before the convention opened, a committee was appointed

to consider changes in the constitution as to treatment of

questions regarding changes in specifications on the floor of

the convention and as to classification of members. On Fri-

day morning the association provided for such a committee to

report far enough in advance of the next convention to trans-

mit its report to the members with the volume of advance

papers.

An Increase of 25 per cent, in membership during the year

and applications from about 140 more at the convention, in-

cluding delegates from municipal members, showed the grow-

ing interest in the society and the increasing appreciation of

its earnest and eflicient work during its long life of usefulness.

The first vice-president, Norman S. Sprague. of Pittsburgh,

Pa., was elected president, E. R. Conant of Savannah, Ga.,

G. H. Norton of Buffalo. N. Y.. and R. K. Compton of Balti-

more. Md., were elected first, second and third vice-presidents.

Charles C. Brown was continued as secretary, F. J. Cellarius

of Dayton, O.. was elected treasurer, and George A. Carpenter

of Pawtucket. R. 1., F. A. Reimer of East Orange. N. J., and

Hal Moseley of Dallas. Tex., were elected on the finance com-

mittee.

New Orleans was selected as the next place of meeting,

with City Engineer W. J. Hardee in charge of the local ar-

rangements. The meeting will be held In the middle of No-

vember, 1917.
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Fellowship Established for Asphaltic Research

With the
_ co-operation of Harvard University and the

Massachusetts Institute of Technology, The Barher Asphalt

Paving Company has established at these institutions a fellow-

ship for research in asphaltic materials and their uses. The
fellowship is to be known as "The Clifford Richardson Fellow-

ship." Mr. Richardson is a distinguished alumnus of Harvard
and this, taken in connection with his great contributions to

asphaltic highway construction and his work in the chemistry

of bitumens, makes the designation of the fellowship particu-

larly appropriate. The appointment of the incumbent of the

fellowship and the choice of subjects for investigation, as well

as the disposition to be made of the results of such investiga-

tions as may be undertaken, are to be decided by the institute

faculty or the joint committees of the university and the insti-

tute having control of engineering work.

Civil Service Examinations

The U. S. Civil Service Commission will hold examinations

at the usual places as follows:

Nov. 8: Junior drainage engineer in OfBce of Public Roads
at $960 to $1,440; copyist draftsman in Navy Department at

Washington, D. C, at $2 to $3.44 a day: assistant inspector of

hull material at any navy yard, at $4.48 a day.

Nov. 8-9: Laboratory assistant qualified in petrography in

Bureau of Standards at Pittsburg, Pa., at $1,080 a year.

Nov. 14: Expert electrical and mechanical aid in Bureau
of Yards and Docks. Washington, D. C, at $12.48 a day: gen-

eral mechanic in Indian Service at Sac and Fox Sanitarium.

Iowa, at $720 a year.

Nov. 21: Assistant petroleum engineer in Bureau of Mines,

in the field, at $1,800 to $2,500 a year: expert aeronautical aid

in Department of Construction and Repair, navy yard, Wash-
ington, D. C, at $13 a day: designing mechanical engineer

under Board of Engineers, U. S. Army, New York city, at

$2,100 a year: petroleum technologist in Bureau of Mines, in

the field, at $2,500 to $3,000 a year: radio draftsman in Navy
Department, Washington, D. C, at $3.04 to $6 a day.

Nov. 22: Laboratory assistant in ceramics in Bureau of

Standards, Pittsburg, Pa., at $900 to $1,200 a year: observer

and meteorologist in Weather Bureau, at $1,260 to $1,620 for

observer and $1,440 to $1,800 for meteorologist.

Nov. 22; 23: Assistant engineer at $1,500 up and junior

engineer at $900 up, in Reclamation Service; clerk drafts-

man in General Land Office Service, at $1,200 a year.

Technical Schools

The School of Commerce and Administration of the Uni-

versity of Chicago has issued its announcements of courses

of training for business, commercial teaching and secretarial

work for 1916-17. Leon Carroll Marshall, dean.

The Bureau of Municipal Research, 261 Broadway, New
York, in its Training School for Public Service, olTers courses

In municipal highway enginering and in engineering adminis-

tration, the first for a half year once a week beginning Novem-
ber 14, and the second for the last half of the school year,

ending in May, 1917. The lectures will be given by Prof. A. H.

Blanchard at the Automobile Club of America, 247 West 54th

street, New York, at 8 p. m., the fee for 15 lectures being $10.

The dedication of the new Ceramic Enginering building of

the University of Illinois, Urbana, has been postponed to De-

cember 6 and 7, 1916.

Municipal Notes
Sllvam Springs, Ark., has completed Its sewer system at

a cost of $50,000. It includes 10.6 miles of pipe sewers and a

sewage disposal plant capable of treating 300,000 gallons a day.
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Municipal Reports

The first annual report of the city council of Beaufort, S. C,

under the commission manager plan of city government, for

the year ending May 1, 1916, has been issued. It shows a

change from deficits to surpluses in city funds and the turn-

over of about $30,000 a year in general city and water depart-

ments together. H. G. Otis is city manager; H. R. Pollitzer

is city engineer and superintendent of public work.

The ninth annual report of the Pasadena, Cal., municipal

lighting works department, for 1915-6 has been issued. C. W.
Koiner, general manager and electrical engineer.

The forty-seventh annual report of the West Chicago park

commissioners is a handsomely illustrated volume of 211 pp.

A. C. Schrader, superintendent and engineer.

Good Roads of Monroe Co.. New York, 1915, is the title of

the report for 1915 of J. Y. McClintock, county superintendent

of highways, Rochester, N. Y.

Annual report of County Engineer of Essex County, X. J.

F. A. Reimer, county engineer. East Orange. N. J.

Report for 1915 of water commissioners of Danvers, Mass.,

Henry Xewhall, superintendent.

First Report of the Municipal Recreation Committee of

South Bend, Ind., F. B. Barnes, director.

Report for 1915 of water board of Auburn, N. Y., J. Walter

Ackerman, chief engineer and superintendent. A pitometer

and electrolysis survey of the distribution system were made
and the books were audited by a certified public accountant.

Report for 1915 of the board of health of Concord, Mass.,

John M. Keyes, chairman.

Report for 1915 of road commissioners of Concord, Mass.,

John M. Keyes, commissioner of roads and bridges.

Report for 1915 of Board of Public Works and Water Com-

missioners of Little Falls, N. Y., Geo. I. Oakley, city engineer.

Report of the Board of Engineers on Sewage Disposal for

Pasadena, South Pasadena and Alhambra, Cal., including form

of contract between the municipalities. R. V. Orbison, city

engineer of Pasadena, chairman.

Personal Notes
Robert H. Boynton, city engineer of Frankfort, Ind., died

on September 18. He was a promising young engineer, a

graduate of the University of Michigan in 1910.

William H. Reid, smoke inspector of Chicago, has been

elected president of the National Smoke Prevention Asso-

ciation.

Publications Received

Standards for Electric Service is the title of Circular No.

56 of the U. S. Bureau of Standards, Washington, D. C, giving

rules and recommendations for the regulation of "electric serv-

ice companies by State Commissions; three ordinances for

such independent regulations by towns and small cities, cities

generally, and large cities having electrical inspectors; also

specifications for approval of types of electric meters by com-

missions.

Bulletin 89 of the Engineering Experiment Station, Uni-

versity of Illinois, Urbana, is on specific gravity studies of

Illinois coals and is by M. L. Nebel.

Industrial Conditions in Springfield, 111., by Louise C.

Odencrantz and Zenas L. Potter, is the latest to be issued of

the 10 parts of the report of the Springfield survey. It oc-

cupies 155 pp., has 20 Illustrations and costs 25 cents. The

series as a whole shows the methods and results of a thoro

city survey of a typical city of moderate size and can be ob-

tained either singly In paper or bound in 3 cloth volumes.

A professional paper on "The Flow of Water in Wood-Stave

Pipe," by Fred C. Seobey, Irrigation engineer. Is published in

Bulletin 376 of the U. S. Department of Agriculture.
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The Double-Quick Backfiller

A trench backfiller devised and sold by the Waterloo Ce-

ment Machinery Corporation. Waterloo. Iowa, consists of a

hoisting engine mounted on a wheeled truck with a revolving

turntable, so that it can operate in almost any direction.

When working on a trench its range is about 90 degrees at

each setting of the machine.

A plain slip or drag scraper is used, drawn by a rope op-

erated by the hoisting engine. The scraper is drawn back by

a man for each draft of earth it makes. The earth can be

handled exactly as desired.

The machine is moved forward by a block attached to a

peg driven in the ground, attached at one end to the tongue

of the truck and running at the other around the winch head

of the hoisting engine, which has been turned to set squarely

on the truck for this purpose.

Two men operate the machine the same as with a team,

but can do twice as much work in the same time. The power

is a 7-h.p. horizontal hopper-cooled Wonder gasoline engine.

The machine is available just as readily for lowering pipe

into a trench, loading and unloading, snatching teams, pulling

cables, pulling piles or cribbing, hoisting, hauling overground

and any similar pulling or hoisting work.

Unique Truck Camera

The most interesting newspaper innovation in the way of

setting live-up-to-the-minute pictures before eyes of the reader

goes to the credit of ihe Philadelphia Public Ledger. The

Ledger has a photograph auto patrol equipped with high
power cameras, especially designed for fast work. This patrol

answers fire alarms, emergency calls of all kinds—anything
that offers the possibility of real news pictures. And the ra-

pidity with which the patrol travels and works makes news-

paper pictures available that could not be thought of under
the old conditions. The truck as illustrated Is equipped with

Goodrich tires.

Hydrex Expansion Joint Strip

The accompanying illustration shows the adaptation of

Hydrex expansion joint cushion strip for longitudinal Eind

transverse purposes.

This type of prepared joint, which is manufactured by

The Hydrex Felt & Engineering Co., consists of a special

bitumen compound of great ductility and flexibility, which

is made up into strips five feet long and of any width or

thickness desired.

flexibility and cushion-like effect under varying degrees of

temperature, being especially designed and used to meet these

conditions.

Jeffery Fire Trucks Popular

The following cities are using Jeffery motor trucks, either

as fire trucks or in the police service: LiCbanon, N. H.;

Chippewa Falls, Wis.; Whitewater, Wis.; Collinsville, Wis.;

Kenosha, Wis.; Reading, Penn.; South Bend, Ind.; Waukegan,

111.; Oakland, Cal.; Whittier, Cal.; Minneapolis, Minn.; Long

Beach, Cal.; Boston, Mass.; Pomona, Cal.

Camera Pateol of the Philadelphia Public Ledgeb.

New Concrete Mixer Accelerates Hawaiian Road
Work

A new concrete mixer which arrived at Hilo, Hawaii, by

the steamer Enterprise, was utilized by the road department,

having been requisitioned by road overseer Lyman for the

concreting of Front street.
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This mixer immediately demonstrated

itself to be a great improvement over the

old equipment, the progress of the work of

laying concrete on Front street vk'ill be con-

siderably accelerated, so much so, in fact,

that the work was finished many days

earlier than expected.

The mixer is a Chain Belt mixer and
was obtained by the county from the A. L.

Young Machinery Company of San Fran-

cisco thru the Honolulu Iron Works. It

has a capacity for mixing 14 cubic feet of

concrete and distributing the mixture just

where it is required, thus saving a great

deal of unnecessary labor. At the begin-

ning the mixer could not be operated to

its full capacity, due to the fact that the

workmen were too inexperienced to take

full advantage of the facilities offered.

Within two weeks the county was laying

from 175 to 225 linear feet of concrete road
dally, the road being 20 feet wide.

Tractor Pulls Up Old R. R. Track

In Redlands, Cal., it recently was decided to improve a cer-

tain thorofare which at one time was a railroad right-of-way,

but which had not been used as such for a long time. Before

putting down new paving it was, of course, necessary for the

city to remove the old i-ails and ties, and conditions at the

time made it requisite that this be done as cheaply as possible

and in the very shortest time.

The ties were deeply imbedded and the rails were rusted

tightly to them. Hand labor in removing the car tracks im-

plied the necessity of prying the rails loose from each tie at

considerable expenditure of both time and money.

Courtesy of Popular Mechanics.

A TRACTOR IN THE CITY OF REDLANDS. CAL..
BEING EMPLOYED TO PULL UP A STRETCH OF ABAN-
DONED RAILROAD TRACK.

It was finally decided to employ an ordinary tractor, which,

it was found, obviated all need of separating the rails from
the ties for removal.

The procedure was simply to remove some of the earth

from between the ties, after which the tractor was hitched to

the car track and the signal to "Go ahead" given. The tractor

was able to pull out sections about "20 ft. long with consider-

able rapidity and within 2 days had torn up more than a

mile of track.

Motorcycle for Sewer Inspection

At Pasadena, Cal., a new G% rni. sewer is nearing comple-
tion. A local sanitary engineer recently was ordered to make
an inspection tour through it, which implied a long, arduous

walk with periodic halts for examination of certain phases
of the construction. It was estimated that the trip would
consume almost an entire day's time.

The engineer in question, however, accomplished the en-

tire trip in only 2 hrs. and 15 min. via motorcycle instead of

a-foot. The machine was lowered into the tunnel thru a shaft

and was driven at low speed to the mouth of the underground
bore. A mechanic operated the motorcycle, while the en-

gineer occupied the auxiliary seat behind him and scrutinized

Courtesy of PopuKir Mechanics.

the sewer walls as they slowly passed. Frequent stops were
made and no difficulty whatever was experienced on the trip.

The motorcycle's powerful headlight was the only illumina-

tion used, either for guiding the way over the rpugh sewer
bottom or for examining the walls.

A Tractor for Light Contract Work
Herewith is illustrated a small tractor weighing a total of

5,000 lbs., or about 5% lb. per square inch of contact surface.

Despite its diminutive size the tractor 16 guaranteed to de-

velop 20-h.p. on the belt and 12-h.p. on the drawbar. The
motor is a Waukesha, with four vertical cylinders, a 4^-lnch
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bore, 5%-inch stroke and a speed of 800-r.p.in. The tank ca-

pacity is 20 gallons of gasoline and the steering wheels are

42 inches in diameter, carrying 8 by %-inch tires. A speed of

2.7 miles per hour can )» aitaiiiPil on high gear, and 2.1 miles

on low. The machine can be turned either backward or for-

ward within a 15-foot circumference.

The tractor, which is made by the Tom Thumb Tractor

Co., of Minneapolis, Minn., is designed primarily for use by

the small contractor and farmer, or for lighter work on large

contracting jobs. It is specially convenient where soft spongy

soil must be worked over without packing it down, as often

happens with large wheel-type outfits.

The accompanying photograph shows the tractor pulling a

string of loaded trailers, which themselves are particularly

designed for road construction work.

A New Tunneling Machine

A new tunneling machine like one which soon is to begin

the tube under the English Channel at Dover, England, is

now operating beneath the Grand Central Railroad terminal,

New York city, digging its way through solid rock.

The cost of tunneling with this machine is $13 a foot, as

compared with $35 per foot under present methods. The crew

consists of 3 men; the present methods require 50 men. Its

rate of driving is 24 ft. a day. compared with 8 ft. under

present methods.

A further feature, that it eliminates blasting, is in itself

reason enough for its replacing the present method of tunnel

driving.

New Load Scale for Trucks
One ot""the most common and, at the same time, severe

abuses to which the average motor truck is subjected is over-

loading. To alleviate this condition Joseph Husson, of New
York City, has devised a load scale consisting of two up-

rights, graduated and attached to the centers of the rear

springs. They extend above the lower edge of the truck

frame, by which the exact weight of the load is indicated on

the scale. When empty, the lower edge of the truck frame

should register at zero and when loaded to full capacity, it

DOTTEIO UNES
. SHOW LOAD OF

4i TONS

Th« Driver ma;
Observe tbe Load as
It t3 being Placed on
the Truck, Avoidiag

Overloading

should be exactly opposite the maximum load mark, which is

the highest figure on the scale.

Mr. Husson determined his scale markings by placing the

truck on a level and weighting its platform evenly with suc-

cessive 1-ton loads, IVi-ton loads, etc., the markings on the

scales being made at the lower edge of the frame. Of course

the gradations are not equally spaced, on account of the small

deflection of the springs under light loads.

Sprinkling Wagons for Army Use
The photograph herewith represents part of a shipment of

40 Austin sprinkling wagons ordered by the U. S. Govern-

ment. The picture shows the trainload ready to leave the

Austin factory. These machines are the Austin standard 600-

gallon platform-spring type with steel tanks. They were pur-

chased by the War Department for use with the troops in the

southwest.

It is very much in favor of the construction of these ma-

chines to be able to say that the U. S. Army authorities have

found the Austin standard construction so good that it was

capable of passing their tests and standing up to the excep-

tionally rough work accorded these machines on the Mexican

frontier, no alteration or reinforcement of the Austin stand-

ard construction being found necessary for this specially se-

vere work. This ought to be a sort of assurance to the users

of street sprinklers for more ordinary purposes in connection

with street cleaning departments where the service is not any-

thing like so severe, and it accounts for the long life which

this Austin equipment possesses.

"Lightning" Loader Skip Economy
Devices for facilitating the loading and unloading of ma-

terials certainly have come into their own since the advent

of the motor truck for transport. These loaders are being

particularly favored for many classes of contracting work

when so constructed that they may be quickly dismantled and

moved about from job to job.

The "Lightning" loader ship is of this type and the illus-

tration shows how it can be placed in position on loaded

freight cars. The Garford Motor Truck Co., Columbus, the

General Motors Co.. the Carnegie Steel Co. and similar large

corporations are making extensive use of them in this way.

It consists of a steel pan or body with an end gate and

two demountable steel side-boards, together with a pair of

short-coupled rigid-steel structural brackets. It can quickly

be mounted on any type of an open gondola or freight car by

simply setting the loader on the brackets which attach to the

side of the car. The pan or tray is dropped into position and

held there by means of an adjustable pivot bar, which, with

its own supporting stem, is fitted with three holes permitting

the raising or lowering of the body. The loader rests in a
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frame. For the carrying of heavy machinery, a low platform

body with a minimum height of 18 In. may be had.

slightly inclined horizontal position, allowing plenty of clear-

ance between the extreme height of the truck and the ground

level. This bar is seated in a cast-steel shoe, riveted to the

sides of the body.

The construction of the pan or tray is such that it can be

heaped with materials and gives a maximum load to the

truck every trip.

When in position on the car, the loader is prevented from

dumping inopportunely by means of two steel levers which

securely lock the chute. Any class of bulk materials can be

handled and will receive a quick, clean discharge into the

waiting truck. The fact that there are no pivot bars or other

obstructions to prevent a quick movement of materials make
this skip unusually satisfactory for the handling of coal and

like materials.

Turn-Table Dumping Feature

The accompanying illustration is interesting in view of

the fact that this Wilson truck has been specially designed for

use by contractors in very narrow streets or confined quarters

where it would be impossible for the vehicle to back to the

curb or whatever other spot was intended for the dump. In

addition to the hand-hoist feature, this body is mounted on a

turn table, so that after the proper angle of elevation is ob-

tained the body may be swung around in any direction to

discharge its load.

This sort of truck is commonly known as the semi-trailer

type because the forward end of a large 2-wheeI trailer is

supported on the turn table which is itself mounted on the

motor truck chassis, and the major portion of the weight of

the 3 to 5-yd. body rests on the two trailer wheels. In this

type loads up to 5 tons are transported. Both hand and

power-dumping devices also are noteworthy features.

The Wilson semi-trailer outfits are designed to be fitted

with any of the standard types of dumping bodies, such as the

Lee, Lally, Woods, or the Watson bottom dump. Still other

forms comprise variations of the well-known reach trucks for

the transporting of steel, stone or timbers swung beneath the

^^ "^
isMm ^^&%M

New Shaking Screen Grades in Six Sizes

Mr. Walter A. Sperry, chief chemist of the filtration plant

of the board of public works, city of Grand Rapids, Mich., Is

the inventor of a simple riddling machine which lately has

been doing in a single day all the work that formerly required

a week to perform by hand labor.

A motor operates a shaft equipped with cams which shake

a suspended trough into which the sand and gravel is

emptied. The trough is set at a slight angle, causing the ma-
terial to travel over some or all of the 6 screens of various

sizes which constitute its bottom. In this way the gravel Is

TROUGH WITH SCREKNS FOR WASHING AND
SCREENING GRAVEL FOR USE IN WATER FILTERS OF
GRAND RAPIDS, MICH., WATER WORKS. NOTE SIX
SIZES OP SCREENED GRAVEL AND SAND.

speedily divided into six grades and falls into separate bins.

The material thus separated is used in the filter beds. L. I.

Cutcheon, general manager of the Grand Rapids board of

public works, states that the machine "has proved to be

economical both from point of operating cost and in time
saving."

Electric Pole-Setting Derrick on Truck
The Boston, Mass., telephone company has recently lessened

the labors of at least one crew of linemen by inventing a spe-

cial derrick which can be either attached or detached from
their service truck in about 5 min. Its construction is simple.

The chief beam is a 6 by 6-in. spruce upright, 17 ft. In

length, which is fastened to the rear of the motor truck. The'

lower end of the beam is so notched as to fit between the tall-

board and the end of the body, the beam likewise being bolted

to a heavy crossbar attached to the rear uprights of the

truck's cover.

All lifting is done by a block and tackle in connection with

an electrically operated winch which is firmly mounted on the

truck. That the derrick is entirely practical is demonstrated

by its recent record in picking up four 40-ff. chestnut poles,

carrying them 200 ft. and there depositing them in the proper
holes, all in 25 min.

Patents Issued on Colloidal Bitumens

United States patents have just been issued to Clifford

Richardson on an improved "bituminous substance" and on
the process by which this product is manufactured. Similar
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patents have also been granted in Canada, Great Britain, France

and Italy. It is believed that these are the first patents cover-

ing a product and process involving the introduction of col-

loidal matter into bitumens of all types. According to the

inventor he obtains "an increased degree of body or stability

in tliese bituminous substances, by means of the addition to

and intimate and uniform dispersion through the bituminous

substance of a proper proportion of a substance in the state

of a disperse colloid. The process consists in the introduction

of clay in the form of a colloidal aqueous paste and combining

this paste with the bitumen in such a way that when the water

is subsequently driven off, the bitumen forms the continuous

phase of the colloidal material.

The products resulting from this method of incorporating

clay in colloidal form with bitumen has markedly different

properties from products into which the mineral matter is in-

troduced in the form of a dry powder. The products made by

the Richardson method range all the way from materials re-

sembling vulcanized rubber to plastic but at the same time

very stable mixtures suitable for paving and many other uses.

Cheap Water Supply for Concrete Mixer on Road
Construction

Mr. G. B. Brodie, of the W. M. Brodie Co., contractors, New-

comerstown, Ohio, in reviewing the accomplishments of a

3-h.p. Domestic pump, states that the cost of operation has

been less than fl per day, whereas the cost of water haulage

would have totalled $15 per day.

"This outfit," states Mr. Brodie, "takes water from the

river, the pump being set 12 ft. above and 40 ft. distant from

the supply. Suction line is l^-in. We have laid 3,400 ft. of

1%-in. line and are easily forcing sufficient water thru 2,800

ft. of it to take care of a concrete mixer operating at the rate

of one batch per minute, and also to furnish water for the

boiler and for sprinkling the sub-grade.

"The pipe cost us on cars here $5.3475 per 100 ft., and the

laying V^ cent per ft. This does not include taking it up.

"We believe the pump will furnish water for an additional

1,000 ft. and perhaps more, as we have not been operating it

at over 70 per cent, capacity thus far."

This gas engine, as above described, and which is made by

the Domestic Engine & Pump Co., Shippensburg, Pa., will de-

liver 3 times as much water as will 2 teams.

The economy is indicated from the following authentic

water cost data on actual contract work of puddling 1 mile of

waterbound macadam. In both instances, the average water

haul was % mile and the work required 20 days:

1. Sprinkler Cart VsecC; Road No. llS.'i, Aug. lUlJ,.

—Investment

—

Sprinkler tank fitted with hand pump tl65.00

—Cost Data

—

Interest and depreciation at 16 ^ for 20 days $ 2.00
250 hrs. of teaming at 60c per hr 153.60
380 hrs. of labor at 20c per^r 76.00

Cost of water $231.60

,?. Pump and Pipe System Used; Road No. 1258, Sept. 1915.

' —Investment

—

Pump, 3 h.p $195.00
5.000-ft. of H4-in. second-band pipe at .035c per foot 176.00
Tees, plugs, hose, etc 28.00

J398.00
—Cost Data-

Interest and depreciation at 16% for 20 days $ 4.40
Gasoline. 45 gallons, 18c 8.10
Oil. 2Vj gallons at 70c 1.57
Attendance. 15 hrs. at 25c 3.75
Connecting and taking apart pipe, 84 hrs. at 25c 20.10

Cost for water. $ 37.92

Difference in cost equals $193.78 per mile.
Inasmuch as the average season's work is about 5 miles, a sav-

ing of $968.90 per season is effected.

New Gasoline Motor-Driven Road Roller

Private citizens now may be thankful that the old-fashioned

steam-roller, with its heat, its smoke and constant racket, is

now being so rapidly supplanted by gasoline motor-driven

Courtesy of Popular Science Monthly.

A GASOLIXE MOTOR HAS ELIMINATED THE UP-
RIGHT BOILER. THE STEAM AND THE NOISE OF THE
STREET-ROLLER OF THE OLDER TTPES.

rollers which may be started at an instant's notice, have no

fires to be kindled, no steam to get up and no dirty coal to

carry.

When not actually in operation the motor can be shut off,

whereas with the older steam type, steam must be kept on

full head constantly. Further the elimination of the upright

steam boiler allows the driver a far better view of his work
and greatly lessens the weight on the rollers, without, how-

ever, reducing the pressure and, more than that, assuring a

more steady movement of the rollers themselves.

ttTIERE THE W.\TER IS USED. ' -ONCRETE MIXER
IN THE DISTANCE AND WATER SUPPLT PIPE AT THE
RIGHT.

Chain-Driven Trench Pump
Herewith is illustrated a power-driven trench pump,

equipped with a sprocket-chain drive from the engine to the

pump and a pump rod driven from an eccentric shaft instead

of a rocker arm. The eccentric shaft is connected with the

sprocket wheel shaft by a single set of gears and a compen-

sating link attached to the connection of the eccentric with

the pump rod keeps the rod in an upright position during its

travels.

At the side of the pump is a 3-in. suction and a lateral dis-

charge spout to which a chute, or trough, can be attached if
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desired. All valves have openings sufficiently large to pass

anything which goes through the suction hose.

The outfit as illustrated has a pump and 2-h,p. gasoline

engine mounted on a steel-frame truck, the total weight being

approximately 680 lb. If mounted on skids, this weight would

be reduced to about 525 lb. Operating at 45 strokes per min.,

the capacity is from 3,500 to 4,000 gal. per min. This capacity,

however, may be doubled by using a 2-pump outfit and a

3%-h.p. engine, with a total weight of 1,250 lb.

These trench-pumping outfits, as well as the gasoline en-

gines, used in conjunction with them, are built by the Water-

loo Cement Machinery Corporation, Waterloo, la.

Trade Notes

The city of New Orleans has changed its specifications for

street pavement foundations, and brick masonry to permit

the use of slag cement in the concrete, which is obtainable for

85 cents a barrel f. o. b. cars at Birmingham, Ala.

Lewis Institute, Chicago, 111., and the Portland Cement
Association will hereafter jointly operate the structural ma-
terials research laboratory at the Institute which has done
much valuable work during the past 2 years.

The residents on the south side of Commonwealth avenue,

Boston, Mass., think so well of bitulithic as a resurfacing for

the macadam road on their half of the street that they have

paid in to Mayor Curley a check for $7,990.90, the difference

between the cost of bitulithic and the cost of an asphalt wear-

ing surface, according to the lowest bid at a Iptting recently

held. This check will protect the city in case any of the prop-

erty owners refuse to pay the additional assessment of $1.25

a front foot on their property, necessary to secure bitulithic.

The Shawmut Paving Brick Works, of Shawmut, Pa., with

one plant, and the Pennsylvania Clay Company, of Pittsburg,

Pa., with three plants, have become licensees of the Dunn
Wire-Cut-Lug Brick Company.

The John Kline Brick Company, Wickliffe, 0., is the newest
and the 34th member of the Dunn Wire-Cut Lug Brick Com-
pany's family of licensees. This is a well-constructed and
well-managed plant with a daily capacity of 40,000. It is a

progressive company that makes a high quality of bhick which
has stood the test of service. Mr. J. C. Kline is president of

the company and he has high repute in the business world.

The Asbestos Protected Metal Company announces that Mr.
William H. Cummings, formerly of Providence, R. I., has be-

come associated with its Waugh Glazing Department.

Photographers, both professional and amateur, can find a

good market for a certain class of pictures by addressing the

Portland Cement Association, 111 West Washington street, Chi-

cago, and requesting details of a photographic competition

which the association is now conducting. A number of cash

prizes for best pictures received will be offered, in addition to

which all prints received that are suitable for advertising or

booklet illustrating will be purchased at a fair price. Write
the Portland Cement Association for particulars.

Walter T. Sewell, sales manager of the Sewell Cushion
Wheel Company, is making a trip through the east, and will

visit their branches in Pittsburg, Baltimore, Philadelphia, New
York, and Boston, where he will meet their branch selling

organizations to discuss plans for the coming year.

Gasoline Locomotive for Contractors

The accompanying illustration shows how a certain large

contracting firm (name deleted by request) is using a Type
"M-20" 4Vi-ton, 24-inch-gage gasoline locomotive in connection

with excavating and construction work. Being a self-con-

tained unit of power and requiring only an ordinary track,

this type of engine can operate successfully in districts where
it is impossible to obtain power from a power plant, and

whei'e fuel and water are scarce.

The engine, which is made by the Milwaukee Locomotive

Mfg. Co., of Milwaukee, Wis., is said to cost very little either

to install or maintain, while its compact, simple construction

especially adapts it to heavy hauling under adverse condi-

tions.

•Cj-^'
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GonfmcfinS New^
AUTOMOBILE, FIRE APPARATUS &.

MOTOR EQUIPMENT.

CONTKACTS AWARUED.

Anderson, Ind.—Bilateral Fire Hose Co.
was awarded contract for furnishing: 1,000
ft. of Are hose, at $1 per ft.

Helena, Mont.—The Seagrave Company.
Columbus, Ohio, were lowest bidders for
furnishing city with hook and ladder truck,
bid of ?5.900.

Eagle Grove, Iowa—City council award-
ed contract for motor Are truck to Dart
Motor Co., Waterloo; bid of $2,780. Other
bidders were General Motor Co.. $.'),000 ; Lu-
Verne Comm. Motor Co.. $2,700, and Amer-
ican La France. $2,750.

.Sacramento, Cal.—The lowest bidders
for furnishing Fire Chief Anderson with an
automobile, were: Laupee Garage, $1,190;
Mitchell Motor Car Co., $1,650 ; Lincoln
Highway Garage, $2,390.

Salem, Ohio—Robinson Fire Apparatus*
Mfg. Co., St Louis, sold two motor fire

trucks to city. Estimated cost, $15,000.

CONTEMPLATED WORK.

Anaconda. Mont.—The purchase of a
chief's car has been recommended. Chas.
Collins, Chief.
Aurora, 111.—The purchase of a chiefs

car has been recommended. Geo. J. Rang,
chief.
Alameda, Cal.—Contemplating purchas-

ing, next month, one comb, chmical engine
and hose wagon (motor driven). W. T.
Steimetz. Chief.
Ashland, Ky.—Contemplating purchasing

one hose and chemical truck within one
year.

Cairo, III.—The purchase of 60 ft lad-
ders and 500 ft. of Are hose has been rec-
ommended. William Gillespie, Sec'y.

Canton, 111.—-A. combination chemical and
hose car has been recommended. C. H.
Totten. Fire Marshall.
Bellefontaine. Ohio.—The purchase ot

combination cliemical and hose car has
been recommended. H. S. Blair, Fire
Chief.
Delaware, Ohio—Contemplating the pur-

chase of combination and pump engine car.

C. W. Keiser. Chief.
East St Louis. 111.—The purchase of

truck for city service, has been recommend-
ed. M. J. Tobin, Chief.

Elizabeth, N. J.—Contemplating pur-
chasing, within three months, three pump-
ing engines, three combination chemical
cars and four tractors. Aug. Gerstung.
Chief.

Erie, Pa.—The purchase of one triple

combination and two chief's cars has been
recommended. J. M. Duerner. Chief.

Galesburg. 111.—Contemplating the mo-
torization of Are dept. John E. Cater.
Chief.
Grand Junction. Colo.—The purchase ot

900-sal. triple combination truck has been
recommended. Expected to be purchased
1917. J. S. Hynes. Chief.
Granite City, 111.—Contemplating pur-

chasing, next month, one six cylinder comb,
chemical and hose truck. Fred Stegel-
meyer. Chief.
Great Falls, Mont.—Council recommends

the purchase of a motor-drawn ladder and
service truck and triple combination truck,
also 1,000 ft. of 214-in. hose. Est cost,

$12,000.
Greenwich, N. T.—$4,000 has been voted,

and $3,600 more to be appropriated, for the
purchase of auto pumping engine for the
Boro Fire Dept.
Greensboro, N. C.—Contemplating pur-

chasing, within six months, two combina-
tion motor trucks. H. X. Taylor, Chief.
Holland, Mich.—Contemplating purchas-

ing, within three months, two hose and
chemical trucks, also one hook and ladder
truck. C. Bloom. Jr., Chief.
Hillsdale. Mich.—Contemplating purchas-

ing one Ford chemical truck, within four
months.

Joliet. 111.—Aerial truck and motor hose
wagon to be purchasel for reserve service.

C. W^. Royce. Chief.
Lackawanna. N. Y.—To vote on proposed

$18,000 appropriation for purchase of auto
Are trucks with chemical combinations.
LaCrosse, Wis.—Contemplating purchas-

ing, within two months, two city service
trucks. The purchase of one pumper chem-

ical hose car has been recommended. Fred
C. McGlachlin, Chief.

Little Falls. N. Y.—Contemplating pur-
chase, within 12 months, tractor for hook
and ladder and two combination ho.se and
chemical cars. Edw. J. Cooncy. Chief.
Maiden. Mass.—Contemplating purchas-

ing one triple combination hose pump and
chemical. The purchase of 1,000 ft. of Are
hose has been recommended. J. T. Nicolls,
Acting Chief.
Mattoon, III. Contemplating the pur-

cha.se of two combination trucks. The pur-
chase of 1.000 ft. hose has also been rec-
ommended. J. C Weaver. Chief.

Merrill, Wis.—The purchase of gasoline
pumper with hose and chemical, has been
recommended. Andrew Milsp.'iugh. Chief.
Munvere, Ind.—The purchase of two

comb, hose and chemical motor trucks has
been recommended. John E. Casey, Chief.

Painesville. Ohio—The purchase of a
triple combination junior pump has been
recommended. T. W. Morgan, Chief.
Pana, 111.—Triple combination chemical

hose and pumper has been requested of
city council. Geo. W. Searles. Chief.
PlainAeld, N. J.—Contemplating purchas-

ing, within six months, one aerial hook
and ladder truck. T. D. Doane. Chief.
Poplar Bluff. Mo.—Contemplating the

purchase, within the next 18 months, of
combination chemical and hose and pump
combined. Chas. E. Langley. Chief.
Rome. N. Y.—The purcha.se of one city

service truck and chief's car has been rec-
ommended. Geo. M. Bower. Chief.

Shreveport. La.—The purchase of one
aerial truck has been recommended. Chris.
O'Brien. Chief.

SpringAeld, 111.—Contemplating the pur-
chase of one 750-gal. combination pump or
a double tank combination apparatus. Pe-
ter Jacobs. Chief.
St Louis. Mo.—A bond issue ot $400,000

to motorize Are dept., is being considered.
Terre Haute, Ind.—Contemplating the

purchase of two motor trucks within four
months. Harry Bledsae, Chief.
Watertown. Mass.—Contemplating pur-

chasing, within 12 months, gasoline pumper
with hose and chemical. John A\'. O'Hearn.
Chief.

BRIDGES.

BIDS REQUESTED.

Baltimore City (Cecil Co.), Md.—Until
Nov. 14. 12 noon, for construction of rein-
forced concrete bridge over Little Elk
River. Contract No. CE-23. C. C. $500.
Fra. H. Zouck. Chrmn. St. Highway Comm.
Baltimore City (Charles Co.). Md.—Until

Nov. 14. 12 noon, for construction of rein-
forced concrete bridge over Zewiah Swramp
on State Road bet. Waldorf and Bryan-
town. C. C. $500. Contract No. 0153.
Benton Harbor. Mich.—Until November

9, for construction of steel bridge. 340 ft.

long, 20 ft. wide, two 5-ft. walks. Est. cost
about $19,000. Add City Council.
Cleveland. Ohio—Until Nov. 18. for con-

struction of bridge work. (Report No.
3962.) Add. E. G. Krause, City Clerk.
Baltimore (Washington Co.), Md.—Until

Nov. 14. 12 noon, for repairing bridge over
Conocheague Creek on State Road. C. C.
$500. Contract No. 0215. Add. Fra. H.
Zouck. Chrmn. State Highway Comm.
Dayton. Ohio—Until Nov. 9. 12 noon, for

construction of bridge on New Troy Pike
and Springfield Rd. in Butler Twshp. Add.
Co. Commrs. of Montgomery Co.
Doniphan, Mo.—Until Nov. 9, for con-

struction of three reinforced concrete
bridges over Ditch No. 2 in Ripley Co.
Add. Co. Clk.. Doniphan.
Des Moines. Iowa—Until Nov. 29. for

construction of new concrete bridge at
Grand Ave. Add. City Council.

Mitchell, S. D.—Until Jan. 1, for con-
struction of eighteen bridges. Est. cost
$20,000. Add. J. M. Crampton, Co. Aud. of
Davidson Co.
Newton, Iowa—Until Jan. 1. for construc-

tion of bridges and culverts. Est cost,
$25,000. Add. C. O. Edge, Co. Audr.

Scale. Ala.—Until Nov. 15. for construc-
tion ot bridge over Brush Creek in Russell
<3o., steel, concrete piers. Add. W. S. Kel-
ler, St. Highway Engr., Montgomery. Ala.
Tecumseh, Okla.—Until Nov. 9. for con-

struction of two concrete bridges and one
concrete culvert. Add. J. Krouch, Chmn.
Co. Commrs.

CONTRACTS AWARDED.
Buffalo. N. Y.—The lowest bidders for

reconstruction of viaducts in Abbott Koad,
were. Great Lakes Dredge & Docks Co.,
bid of $18,325. For Babcock Viaduct,
Strobel Steel Constr. Co., bid of $44,923.
For Elk Street-Abl)ott Rd. viaduct, Strobel
Steel Constr. Co., bid of $333,274. and $45,-
145 for Hamburg St viaduct.

Buffalo, N. Y.—The lowest bidders for
construction of wall along Dead Creek and
Ohio basin, also bascule bridge across Dead
Oeek. were. Buffalo. Larkin & Sangster
Co.. bid of $634,615.
Carbondale. Pa.—To Phoenix Bridge Co.,

Phoenixville. contract for construction of
viaduct on Dundaff St Bid of $50,000.
Columbus. Ohio—To Capital Constr. Co.,

Citv. contract for construction of Rich St.
bridge. Bid $21,039.
Des Moines. Iowa.—The building of rein-

forced concrete and steel bridge. 600 ft
long, over Des Moines River. Est. cost,
$160,000. Plans Aled with K. O. Kastberg,
Eng., City Hall.
Indiana. Pa.—To Whitaker & Diehl. Har-

risburg. contract for construction of con-
crete bridge over Twolick Creek, including
67-tt. spans. 18-ft. roadway. Bid of $10,-
419.
Kankakee. 111.—To M. & P. Constr. Co.,

Kockport, Ind.. contract for construction of
bridge across Kankakee River at Warner
farm. Bid of $43,213.
Lynchburg, Va.—To M. M. Elgan, Ma-

con, Ga., for construction of viaduct across
River James and Ry. track. 1.800 ft. long,
30 ft. wide. Est. cost $350,000.
Ludlow, Ky.—To Butler & Tyler Co.,

Louisville, contract for construction of via-
duct on Elm St Bid of $25,751.

Marietta. Ohio—To Meridith Constr. Co.,
Lowell, contract for construction of via-
duct between Marietta and Parkersburg.
Bid of $60,000.
Narrows, Va.—To Champion Bridge Co.,

Wilmington, contract for construction of
bridge across New River. Bid of $30,000.

Norfolk. Va.—To Laub & Stuart, Pitts-
burgh, Pa., contract for construction of
steel bridge from Norfolk to Berkley, 2,100
ft. long. Bid of $350,000.
Pearlsburg. Va.—To Champion Bridge

Co.. Wilmington. Ohio, contract for con-
struction of bridge over New River at Nar-
rows. Bid of $30,970.

Shelby, N. C—To Austin Bros., Dallas,
Tex., contract for construction of steel
bridge across Broad River. Bid of $39,800.
Simpson, Pa.—To E. Whalon, Towando.

contract for construction of substructure
for 850-ft. viaduct. Bid of $70,000.

CONTEMPLATED WORK.

Akron. Ohio—Plans to be prepared for
construction of 2.300-ft. viaduct at North
Hill Extension. Est. cost. $1,200,000. Add.
E. W. Paul. Co. Engr., Summit Co.
Denver, (iolo.—Contemplating construct-

ing 2.700-ft. steel and concrete viaduct on
23d St.. at an est. cost ot $300,000. Add. R.
W. Speer. Mayor, for information.

Crestview, Fla.—Plans completed for
construction of bridge one-half mile long,
over Shoal River at Millage Cox Plance
crossing. Est. expenditure, $500,000.

Cincinnati. Ohio—Plans completed for
construction of bridge over Mill Creek at
No. Bend Rd. Est. cost, $46,000. Add. Co.
Surv.. "U'illiam Boeh.

Ft. Wayne, Ind.—Plans being prepared
by City for construction of State St. bridge.
Est. cost $65,000. F. M. Randall. City Engr.
Great Falls. Mont. Plans completel by

Richard C. Schupper. City Engr., for con-
struction of steel and cement span over
Missouri River and west end of First Ave.
Est cost, $200,000.

Jacksonville. Fla.—Bridge to be con-
structed across the St. Johns River at
Jacksonville. Est. cost. $850,000.
Johnstown. Pa.—$100,000 bond issue au-

thorized, for construction of Luten con-
crete bridge between 8th and 17th wards.
Add. J. R. Crissey. City Engr.
Kansas City. Mo.—^Contracts to be

awarded soon for construction of bridge
700 ft. long in Swope Park over Blue
River. Est. cost. $160,000. Add. Waddel &
Son. Engrs.. 934 Wyandotte St.
Middletown, N. Y.—Footbridge and ve-

hicle bridge to be constructed over Pough-
keepsie bridge. Est. cost $400,000.
Milwaukee. Wis.—James Pinney, Supt.
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The flood of American motor trucks go-

MOTOR ing to the warring nations and the greater

TRUCK flood of stock in old and new motor-truck

TRADE manufacturing concerns actually or pros-

pectively in operation, which is being un-

loaded upon the American public, make the judicious

stop and ask what will happen when the war is over.

This part of the business is so spectacular that it ob-

scures the far greater legitimate business which has

been developing at the same time.

The war has conferred one benefit upon the trade

because its demands have developed the possibilities

of the motor truck more in two years than would have

been likely in ten years of ordinary times. What war
wants it must have at whatever cost, and inventive

and adaptive geniuses have had their fill of opportuni-

ties to make their products meet the work required of

them. Strength, flexibility, durability, have all had

their capabilities tried out until the limits seem to be

almost reached.

In times of peace economy has a greater influence

in retarding development, and the demand must be de-

veloped equally with the supply. In times of war the

demand is made and must be supplied at once.

In the countries at peace the lessons learned in

adapting the motor truck to the demands of war have

been applied in adapting trucks to the demands of

peaceable pursuits, and the results are trucks so evi-

dently an advance upon any former method of "retail"

transportation that the home demand for trucks has

grown by leaps and bounds, until the truck trade in-

crease is even more astonishing than that in the jmrt-

land cement trade some ten years since.

The trade with foreign nations is likewise increasing

because there is no other place to buy trucks and be-

cause the motor truck is ])ro\'ing its value everywhere.

The consequence is that the war trade in trucks has

become a secondary consideration, and shortly will

bear as small a ratio to the total truck trade as export

of munitions of war bears to our total exports. A few

concerns who have specialized on business with for-

eign nations may have some blows when the war

stops, but no others. And even here the stoppage will

last but a short time, for, as Vice President M. I,.

Pulcher, of the Federal Motor Truck Company, weJl

says, the devastated nations will need everything they

can buy, borrow or beg to start themselves in business
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again, and no one knows better than they the effi-

ciency, economy and reliability of the American motor
truck.

What the American must study is the adaptation of
his roads to the new traffic, already so enormous.
States like New Jersey, whose early good roads were
too light for this new traffic, are finding it necessary
to rebuild all their main roads. Connecticut, with still

lighter roads, is in still worse condition. Massachu-
setts and New York have been learning the same les-

son with greater or less willingness. The newer states
in road construction, such as Ohio and Illinois, are
profiting by the experiences of their sisters and are
beginning with the harder roads.

The fact is that the further development of the mo-
tor truck as an economical carrier depends upon the
construction of roads suitable for the traffic, and the
only limit to that development is the abilitv or the
willingness of the taxpayers and the truck owners
themselves to contribute their respective shares to the
cost of these roads.

The truck manufacturer and promoter can help his

industry more by pressing the construction of suitable

mad surfaces than by any other line of endeavor.

This number is a little late

FIRE DEPART- in order to make the tables of
MENT STATISTICS statistics of fire departments as

complete as possible. The ta-

ble in the motor-truck section, showing the motor-
truck equipment of fire departments, is particularly

illuminating. Scarcely a truck listed in this long table

is more than five years old, and most of them are less

than half .that age. Not a few departments are now
completely motorized. Another demonstration that

the motor truck is making good wherever it is adapted
by its designers to the work to be done.

The columns showing the cost of gasoline and oil

compare most favorably with the cost of maintaining
teams of horses, and in the average the columns show-
ing cost of repairs are equally favorable to motor ap-
paratus, the occasional year when the repair bills are
high being offset by the number of years in which
they run low. This is emphasized in nearly every case
in which comparative figures arc given of the annual
cost of horse-drawn and niotor-<Iri\cn apparatus.



STREET AND ROAD PAVEMENTS
THEIR DESIGN, CONSTRUCTION AND MAINTENANCE

EDITED BY CHARLES CARROLL BROWN, M. AM. SOC. C. E.

The Design of Stone Block Pavements
Written and Compiled 'by the Editor

The stone block pavement is undouhtedh/

the oldest type of surface laid to take the wear

of traffic on footways and ivheehvays, ivith

brick a good second. It is not necessary to

take up here the ancient methods of laying

such pavements and this article is confined to

the modern developments beginning loith the

cobble stone street and running doivn to the

latest attempts at making the block street sur-

face a monolithic structure. Later articles

will take up details of practical construction

and maintenance.

WITHIN the memory of many now living the only

pavements to be found on city streets in America
were of cobble stones and stone blocks, so rough and

irregular in size, shape and surface that they gave a continu-

ous series of small shocks to traffic. These cobble stones were

mainly of granitic or hard limestone substance, which had

been rounded by the action of glaciers or water or both and

had nov yet been reduced to the size generally classed as

gravel. They were selected with some relation to sizes and

were placed sidvj by side to form a surface covering over the

softer material which had theretofore provided the support for

traffic or had given way under it when soaked with water.

Sometimes the earth base was smoothed off and compacted

slightly by ramming, but more frequently a copious supply

^
BELGIAN BLOCK PAVEMENTS OF SMALL TR.A.P

BLOCKS, AS LJU.D BETWEEN 1870 AND 1890.

of sand was spread over the surface of the street as it had
been more or less hardened by the action of water under the

same traffic. This sand layer was smoothed off somewhat and
then the stones were set in place in holes dug in the sand
by a laying tool, one end of which served as the scoop and the

other as a hammer for settling the stone into place. The
stones often were oblong in shape and in such case were set

on end. Sand or fine gravel was then spread over the sur-

face to fill the spaces between the stones and the pavement
was finished.

Evidently such a pavement was rough from the beginning

and the roughness of the surface was soon increased by the

unequal settlement of areas of the stones, so that to the rat-

tle of the Impact of the wheels on the projecting tops of the

cobbles was added the swaying of the wagon when the wheels

dropped into the depressed areas.

Not all sections of the country are provided with con-

venient deposits of suitable stone for this sort of pavement,

and the use of rough granite blocks In foreign countries sug-

gested their use in this country. The first of these blocks

were e.xceedingly rough, the art of cutting granite being In

its Infancy, and the cost of dressing the blocks to any degree

being too great for their use as paving stones, at least in

those early days when paving of any sort was a rarity. The
blocks were roughly rectangular and those from the same
quarry could be split into approximately equal thickness.

They were laid in the same manner as the cobble stones and

on the same Inadequate sort of base. Consequently, tho the

surface might be slightly less rough to begin with, the un-

equal settlements under traffic soon put the general shape of

the surface into the same condition as the cobble stone streets,

and the hammering of hoofs and wheels on the unprotected

and generally projecting edges of the stones soon rounded

them off until the stones became practically the same as cob-

ble stones, except that they were laid on their sides instead

of on their ends.

When this roughness became unbearable the stones

were taken up, a few yards at a time, the base was
evened up somewhat and the stones were relaid, bot-

tom up, to go thru the same process of wearing smooth

and round.

These early blocks were of quite large size, early

specifications requiring 10 to 15 inches length, 8 to 10

inches depth and 3 1,4 to 4i< inches width. Granite

splits readily in one direction, with less readiness in a

second direction at right angles to the first and still

less readily in the third direction at right angles to the

other two, and the ranges of dimensions depend some-

what upon these relative qualities and upon the thick-

ness of the lifts or layers of the mass of granite in the

quarry. In the early history of the industry much of

the splitting into blocks was done elsewhere than in

the quarry, where the paving block business was a sec-

ondary consideration. Experience with granite cutting

and the increase in demand for paving blocks under

modern conditions has made it possible to devote whole

quarries to the manufacture of paving blocks and to re-
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duce the cost of making them at the same time that

they are cut more cleanly and closely to dimensions.

Demand for better cut blocks has been met and in turn

has demanded better laid pavements, so that the de-

velopment in the past ten years has been very rapid.

The accompanying photograph of an old trap rock

block pavement on Broad street, Elizabeth, X. J., shows
an early street which is in condition much better than
the average of these early pavements, tho it was rough
enough, according to present-day ideas, to require re-

placement by a modern granite pavement last year, as

described by City Engineer Collins for the American
Society of Municipal Improvements.

This particular pavement was laid with so-called

Belgian blocks, the term applying to the size, which was
introduced as a possible improvement on the large block

above described. This block is 4 to 5 inches thick, 5 to

6 inches long and 6 to 8 inches deep. This form of

block and the pavement laid with it are also shown in the

photograph of a street laid in New York with Belgian trap

blocks early in the '70's, the use of which was not abandoned
until 1890.

The two kinds of blocks above described were followed by
the oblong granite block shown in a third photograph, which
was the standard between 1890 and 1910, but is now called the

old-style pavement in R. A. MacGregor's paper before the

American Society of Municipal Improvements, to which we
are indebted for the cuts.

The filler for these block pavements, whether granite or

trap rock, was first of sand. The wide and irregular joints

made necessary some gravel to "pin" the blocks so that they

would not shift under the rammer or under the roller used
later to compact them into the sand cushion, and the bitumin-

ous filler was introduced to keep water out of the founda-

tions.

Of course the quality of the foundation was improved from
time to time by compacting it by ramming or rolling, by cut-

ting out soft spots, by putting on hard material and rolling

It Into place, but, so long as the deep blocks were used, a con-

crete foundation was considered to add more to the cost of

the pavement than it was worth, and so stone block pavements
were not given full opportunity to demonstrate their value.

A very progressive specification of 1893 required sub-

grade to be formed to stakes, thoroly flooded, rammed and

^
THE OLD-STYLE OBLONG RECTAJSTGULAR GRAN-

ITE BLOCK, AS L.\ID WITHOUT CONCRETE BASE IN
NEW YORK BETWEEN 1890 AND .1910.

OLD BELGIAN BLOCK OF TRAP ROCK ON BROAD
STREET. ELIZABETH. N. J.. AS IT EXISTED BEFORE
1915. SHOWING UNEQUAL SETTLEMENT OF STREET,
DUE TO INSUFFICIENT FOUNDATION.

rolled; a layer of clean broken 1-inch to 2%-inch limestone,

entirely free from dust or dirt and not less than 6 inches

deep, after thoro rolling; filled with limestone screenings or

fine clean bank gravel below IVz inch, flooded in and roUed
with a 15-ton roller to true surface and thoro compaction,

stone and gravel base together being 7 Inches thick, and sur-

face 8 to 9 inches below finished surface of pavement; 2 to

3-inch sand cushion in which stone blocks were imbedded and
rammed with 75-lb. rammer of 3%-in. diameter, 2 blows to

a stone, finishing with a lighter rammer to an unyielding bed

and uniform surface to proper grade. Granite blocks wearing
roughly were preferred to the hardest stone and hard basaltic

stone taking a smooth polish under traflic was prohibited.

Variation of surface of more than % Inch was prohibited and
dimensions were fixed at 3^ to 4 in. wide, 6 to 7 in. deep

and 6 to 10 in. long, with even top and bottom beds. End
Joints were between H In. and % In. and lap of 2\i In. of

blocks In adjacent courses was required: clean, screened, dry

roofing gravel 1/16 to %-in. size was raked into joints before

ramming, leaving % in. at top of joint for a hot bituminous

filler poured until the joints stayed full flush with the sur-

face, 2V4 gallons or more to be used to the square yard. This

filler was of pitch, tar and creosote of fixed proportions, pre-

pared on the spot, or No. 5 or No. 6 tar. A light gravel coat

% in. and less in size finished the pavement.

The latest specification, adopted by the American

Society of Municipal Improvements in October, 1916,

differs from this mainly in requiring a concrete founda-

tion and reducing the depths of the blocks to 4% to 5%
inches, increasing the variation in width to 3H to 4%
inches, but requiring the blocks to be selected in laying

so that blocks of the same width shall be laid in a

course and the joints shall not exceed M inch in width

for an inch downward from the top nor more than 1

inch anywhere, and the top surface shall not vary more

than % inch from a straight-edge applied in any direc-

tion on it. The length of blocks is made 8 to 12 inches.

The essential differences in the blocks are In depth and

smoothness of surfaces, and in selection of uniform

widths for laying together. On account of the more

uniform size of blocks the sand cushion is reduced to 1

inch thickness. Specifications for tar pitch, asphalt and

cement grout fillers are presented for choice. No pin-

ning with gravel or filling of joints with sand is permit-

ted before the prepared filler is applied.

The fourth photograph shows the reconstructed
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COMPLETED GROUTED GRANITE BLOCK STREET
ON BROAD STREET. iILIZABETH. N. J.. LAID ACCORD-
ING TO THE LATEST STANDARD SPECIFICATIONS.

Street of the second photograph, in which the standard speci-

fications were followed.

In districts within reach of the sandstone quarries about

Medina, N. Y.. Denver, Colo., and the like, a comparatively

smooth stone block pavement was developed 15 or 20 years

ago, because these materials could be brought to straight,

even surfaces of fracture with parallel sides and ends and

right-angle joints. A specification for the pavement revised

by City Engineer E. A. Fisher, of Rochester, N. Y., in 1901,

provides that blocks might be 3 to 6 in. thick, 6 to 6% in.

deep, 7 to 12 in. in length, cut to lay with tight joints for SVi

in. down and a smooth, even surface, with no projection or

depression of over 14 in. These blocks were laid in courses

of uniform width and depth with all longitudinal or end

joints close and joints between courses not over % inch top

and bottom. Hot dry gravel was brushed into these joints

to fill them up 3 inches, the stones were rammed 3 times with

an 80-lb. rammer, the joints again filled with hot. dry gravel

between 1 '64 and 14 -in. mesh screens, poured from a small

spout and settled in place with wire picks, and then filled

with paving pitch or Portland cement grout as specified, the

grout being applied in the manner described in the article

on brick paving construction.

Excepting for the filling of the joints with gravel this

specification agrees very closely with the latest standard stone

block specifications described above, and indicates that the

manufacturers of granite blocks have been able to prepare

their more refractory material so that it can be laid in a

manner which demonstrated its value for the softer materials

nearly or quite 20 years ago.

The standard specification of the A. S. M. I. meets with

the approval of engineers in almost every particular. The

sand-cement cushion similar to that described in the article

on brick pavement construction is used in Baltimore and

Manhattan boro on account of the elimination of danger of

shifting of the sand cushion, but it is not in general use as

yet one reason perhaps being that it adds about 16 cents a

square yard to the cost of the pavement. In cities having

heavy traffic the closing of a street is such a serious matter

that the cement filler can not be used because it must set

for several days without traffic if it is to be successful. With

the small blocks described below the cement-sand cush-

ion is very desirable.

Street railway companies using granite blocks or

Ligonier blocks for paving between the rails or adjacent

to them often set the blocks in the green concrete and

roll them down into it until an even surface is obtained,

and use the cement grout filler.

If the cement filler is used on steep grades, say 4 per

cent, or more, the joints should be raked out slightly

before the grout takes its initial set, so as to give a foot-

hold for horses similar to that obtained by the use of

hillside brick.

Bituminous filler is most generally used in stone

block pavements unless the small sizes are specified. In

Baltimore the joints are filled with hot gravel and about

four pourings of hot asphalt are necessary to fill the

joints, and the pavement is finished by squeegeeing the

filler over the entire surface of the blocks and sprinkling

it with hot gravel. This coating lasts for some time

and gives the appearance shown in one of the accom-

panying photographs, which is of a street following in

all respects, except the gravel in the joints, the standard

specifications.

A new filler composed of a mixture of pitch and sand in

equal parts was used on Broadway, Brooklyn, N. Y., and was
described in the September number of Mu.nicip.\l Exgixeeb-

iXR. In Alabama street. Atlanta, Ga.. half the street is filled

with this pitch and sand mixture and half with an asphalt

and sand mixture, which will give data for a comparison in

that climate. The result would not be applicable in all re-

spects to a pavement in the colder winter climates of the

northern states.

There is so much good material in a large granite block

after its surface has worn beyond further use that for the last

5 years the plan has been used of splitting the blocks in

smaller sizes and laying them, on a concrete foundation, as

has been described in several numbers of Mimcipal E.noi-

XEERixG. . This has led to the adoption of a shallow standard

block by some engineers and quarrymen. which is 4 to iy^

inches wide on top. 4 to i\i> inches deep and 8 to 12 inches

long. Some quarries now cut a still smaller block for use in

A MODERN ASPH.VLT FILLED GRANITE BLOCK
PAVEMENT IN BALTIMORE. MD.. LAID IN JULY. 1914.

AND PHOTOGRAPHED IN AUGUST. 1916. NOTE AS-
PHALT STILL CLINGING TO SURFACE OF BLOCKS.
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replacing with granite other surfaces which have worn out.

This block is 3% to 4Vi inches on top, 3V4 to 4 inches deep

and 7 to 11 inches long.

A still smaller block, in cubes of 2% to 3% inches dimen-
sions, has been described in Municipal Engineering. It is

laid in concrete and in patterns of more or less irregularity

so as to prevent regularity of joint position.

The standard specifications do not yet endorse these

smaller sizes of blocks except as recut from the old large

blocks for lighter pavements or cut new of the size of the re-

surfacing blocks above noted, of which the principal differ-

ence from the standard blocks is in the depth.

The trap blocks shown in two of the accompanying photo-

graphs are not as readily squared as the granite blocks and
therefore they have a more irregular appearance than a gran-

ite block street of the same general description would show.

A MODERN ELECTRIC TURBINE PUMP
THE accompanying illustration shows the electric pump-

ing unit in the High Level station on McTavish street,

Toronto, which consists of a three-stage turbine pump,

built by John McDougall Caledonian Iron Works Co., Ltd.,

driven by a 400-h.p. motor built by Allis-Chalmers-Bullock,

Ltd., and operating under full load at 620 r.p.m. on a 2-phase,

60-cycle, 2,200-volt current. This pump contains several novel

features to eliminate noise and vibration, and a special thrust

bearing. A test was conducted by Mr. L. A. Herdt, professor

of electrical engineering at McGill University, assisted by Mr.

Charles Lester.

The duration of test was 24 hours and readings were taken

every 30 minutes for the first 6 hours, after which readings

were taken every hour. The test was carried out to determine

the discharging capacity of the pump per 24 hours and the

electric power required, also the over-all efficiency and the

rise of temperature of the electric motor imder full-load con-

tinuous run of 12 hours, as well as the smoothness of running

of the machinery.

The discharging capacity of the pump was guaranteed to

be 5,000,000 Imperial gallons per 24 hours pumped against a

pressure of 110 pounds per square inch. The water pumped
during the first 12 hours amounted to 2,725,000 gallons,

against an average pressure of 107.2 pounds per square inch;

during the second 12 hours, 2,745,000 gallons, against an av-

erage pressure of 106.3 pounds, or a total of 5,470,000 Imperial

gallons for the 24 hours.

The average electric horse power consumed for the first

12 hours was 421 h.p.. and 421.3 h.p. for the second 12 hours.

The maximum power used was 438.5 h.p. The pump was then
pumping at the rate of 4,080 gallons per minute, that is, over
5.8 million gallons per 24 hours. The over-all efficiency of the

pump was as follows:

When pumping 3,500 gallons per minute, 65.00% average
When pumping 3,700 gallons per minute, 66.05% average
When pumping 4,000 gallons per minute, 67.00% average
The pump was guaranteed to show an over-all efficiency

of not less than 65.00 per cent.

The rise of temperature of the electric motor above that

of the surrounding air did not exceed 30 degrees centigrade;

this comes well within the specifications, as a rise of 40 de-

grees was allowed at full load. The pump ran very well dur-

ing the test with very little vibration and noise.

A noticeable feature was an increase in efficiency from 65

per cent., when running at its rated capacity of 5,000,000 gal-

lons, to nearly 69 per cent., when running above its rating;

in other words, when pumping at its most economical ca-

pacity it showed an efficiency of nearly 69 per cent. During
the fire at McGill University, the city realized the advantage

of this generous measure of capacity in both pump and motor.

The record of the Venturi meter in the McTavish street pump
house showed that when the demand for water was most
pressing the pump operated at a rate exceeding 6,000,000 gal-

lons per day, or more than 20 per cent, beyond its contract

capacity.

A bonus of $10,000 was paid on this 12.000.000-gallon pump
by the city of Montreal for economy over the contract

guarantee.
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SEGMENTAL BLOCK SEWERS
By J. F. Springer, New York.

This article in the series on various ma-

terials used in sewer construction is devoted

to one of the newer systems, that using seg-

mental blocks, which differ from bricks in

their size, in their material in concrete block

seivers, and in the form in which that mater-

ial is put up in vitrified clay block sewers.

There is a large field for this method of

construction and success has been met with

almost uniformly in building strong, durable

and sanitary seivers and in keeping the cost

within, reasonable limits. As knowledge of

the material and of the sewers built ivith it

increases, the use of the system seems certain

to increase.

SEGMENTAL block sewers are those constructed of blocks

laid In place to form both invert and arch. Each block

occupies a segment of the complete circumference or peri-

meter. The block is sometimes made of concrete, sometimes

it is a vitrified clay product. The blocks are made and ma-

tured before being put in place. As each is of moderate size.

It is possible to insure high-class manufacture, whether the

material be vitrified clay or ordinary concrete. Ordinarily

the blocks need not be larger than one-man size. Thus, in a

patented system of concrete blocks the largest block has a

weight of 180 pounds. It goes into the ring of a 4S-inch

sewer. More usual weights of concrete block segments range

from 100 to 125 pounds. Weights of vitrified clay segments

are, say, one-third of the latter or less.

A considerable advantage of the segmental block system,

whether concrete or hollow tile be used, is the fact that the

invert may be laid in water. Or we may lay the invert and

allow water to run over it at once. In practical construction

this may at times be an exceedingly advantageous possi-

bility.

A further practical advantage consists in the fact that it

will ordinarily be practicable to go ahead with the back-

filling at once upon completion of the arch, or at most with

a very inconsiderable delay.

SEGMENT BLOCK
CONSTRUCTION

T OR Y BRANCHES

I. SECTION OF AMCO SIXGLE-TILE SEWER AND
T-BBANCH.

The centering required for segmental block construction

need be nothing more than a skeleton. This will be remov-

able after a ring or two have been set in place. There are

some special devices for centering for which advantages in

handling are claimed.

Still further, in segmental block sewer construction, the

difficulties of working in tunnels are reduced from what
they would be with the placing of mass concrete.

Some of these advantages make for speed in construc-

tion. Some make for quality. Certain of the advantages are

possessed, no doubt, by other systems. Ordinary brick sewer

construction possesses some. But even here the segment
block, being much larger than a brick, permits a single han-

dling to produce the equivalent of many bricks. The reduc-

tion in joints is another advantage.

The advantages enumerated are possessed in common, tho

perhaps not to precisely the same degree, by both the con-

crete block and the vitrified block.

The inventor of a patented concrete block claims the fol-

lowing additional advantages: (1) The steel reinforcement

may be placed to great advantage. "The tensional regions of

the intrados may be anchored against those of the extrados

of the arch." (2) Minimum weight of steel required to se-

cure effective reinforcement. With regard to the quality of

the concrete the manufacture of small blocks above ground

permits us to secure a high degree of imperviousness.

The vitrified block for use in segmental construction has

been on the market for 5 or 6 years. Each block has parti-

tions paralleling the axis of the sewer, which divide the hol-

low inside into two or more channels. When the blocks are

assembled it is possible to lay the invert blocks so that a

kind of sub-drain is formed by the junction of such longi-

tudinal passages. The objection has, however, been made
that when laid to secure this advantage, if advantage it be, it

is difficult to make a water-tight joint where end of block

joins end of block. It is said to require especial care to pro-

duce an impervious joint. The longitudinal joints are more
easily made water-tight because of the increased area of

surface with which the mortar is in contact and because

the longitudinal joints surfaces are corrugated.

Segmental blocks of vitrified clay are made in a multi-

tude of sizes corresponding to sewer diameters, varying from

30 to 108 inches.

The problems in laying segmental block sewers are in part

the same as those encoimtered in laying masonry and brick

sewers. There must be an adequate foundation. This will

usually be afforded by the natural strata. However, it must

be borne in mind that it is very necessary that the support

provided be even. Hard and soft spots contribute a poor

condition for vitrified pipe and concrete pipe. It will be

safest to assume that such a condition will be even poorer

for the barrel of a segment-block sewer, for the reason that

this barrel is made of many parts and that there are many
joints. If the soil does not have good supporting power we
may enlarge the base of the sewer by means of a concrete

invert having a flat base sufficiently wide to distribute the

load.

Vitrified segmental blocks differ somewhat with different

ranges of size. All ends are either formed or laid so as to

break joint radially as well as longitudinally. The Amco
block has an offset at one end fitting into a corresponding

recess on the other end. The Natco block for the larger

sizes of sewers is made In two layers so that the blocks break

Joint in all three directions—radially, clrcumferentially and
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longitudinally. Corrugations or definite projections on the

radial faces coining In contact, aid in malting water-tight

joints as well as in making the completed sewer more nearly

monolithic. Because of the hollow construction we get a

very stiff form along with a comparatively light weight.

For a 24-lnch Amco sewer each segment will occupy 45

degrees of the circuit and will weigh per linear foot of length

23 pounds. One foot of sewer will contain 184 pounds of seg-

ment block. The mortar will add something to this. The
over-all thickness of the block will be 4 Inches. The effective

width of the block on the face which is to be on the inside

of the sewer will be 9 1/16 inches.

A 72-inch Amco ring will have a radial thickness of 7 7/16

Inches and a weight per linear foot of pipe of 930 pounds.

Twenty blocks complete the circle. The standard length of

vitrified blocks for sizes from 24 to 72 Inches, including both

extremes, is 24 inches.

For a Natco double-tile, 72-inch-rlng sewer the thickness

of wall is 8 inches and the weight per linear foot of sewer

Is 940 pounds. Fifteen double tile are required. The stand-

ard length of blocks is 18 inches, but they are also made 2

feet In length.

With concrete blocks the number of blocks in a ring may
be less than with the hollow tile segments. For example, a

rather large sewer may have only 3 blocks in the half-circle

of the invert. But the length of a block may be only 12

Inches. A 24-inch sewer may be constructed with 4 blocks

to a ring. The thickness of the concrete will be 2% inches.

The bottom block may have a flat under surface which ex-

tends 45 degrees to either side of the bottom line of the in-

vert. We have thus a 90-degree invert without longitudinal

joint. The top block will be similarly placed immediately

overhead. The reinforcing rods are placed partly in the joints

between blocks, where they are covered with the mortar, and
partly in the body of the concrete of the top and bottom

blocks. It is possible to arrange the circumferential rods in

the form of an ellipse flattened top and bottom. That is to

say, the rods are nearer the inner surface of the concrete

tubular shell at top and bottom and nearer the exterior sur-

face at the ends of a horizontal diameter. There is more or

less breaking of joints in laying the blocks.

Fifteen hundred feet of sewer of the segmental block type

were constructed in Harrisburg, Pa. This tube is 48 inches in

diameter. Each block covers 90 degrees of circuit and 1 foot

of sewer length. As many as 225 segments were made in 1

working day of 10 hours with a crew of 9 men. Later on
the same contractors were able to turn out 250 blocks with

8 men on a job at Johnstown. Apparently, the Harrisburg

C!3

II. PERSPECTIVE OF NATCO DOUBLE-TILE SEWER
AND T-BRANCH.

III. SECTION OF NATCO DOUBLE-TILE SEWER
AND T-BRANCH.

sewer was laid on the bare soil wherever the ground was con-

sidered good. Where the soil was thought bad two boards

would be laid on the bottom and the space between and to

either side of the pair of boards was leveled up with concrete.

This formed a kind of bed upon which the flat side of the

invert block was laid. However, tar paper 2 Inches wide

was interposed between bed and block at the end joint. The

haunches were then filled in with concrete.

A part of this sewer is above the general surface. This

is at the bottom of a partly filled gully. Here piles were

placed in groups, caps put on the groups and longitudinal

timbers laid. A thin stratum of concrete was placed on the

timbers and the invert blocks put in place upon the bedding

thus formed. The bed was completed by filling in the

haunches with concrete and bringing it up to the level of

the horizontal diameter. The concrete bed was made 4 inches

thick at these upper points.

Concrete blocks of a different sort were used in the con-

struction of eleven miles of sewer at Edmonton, Alberta, Can-

ada. The sewer varied in diameter from 4 to 10 V4 feet. The

joints in axial planes were very long for the purpose of plac-

ing longitudinal reinforcing rods. Circular reinforcing rods

were used to envelop the barrel of the tube. The whole bar-

rel with its exterior reinforcement was enveloped in concrete.

.\11 this is equivalent to a sewer of reinforced mass concrete

lined with concrete blocks. The ring of reinforcement around

the blocks consisted of four pieces. Two of these were rods,

enveloping nearly the whole of the arch, and the other nearly

the whole of the invert. At the ends of the horizontal diame

ters of the barrels of blocks special pieces were used to bridge

the intervals between the upper and lower rods. These pieces

were provided with openings or slots into

which the rod ends might be passed. The
rod ends were threaded and the form of the

connecting pieces was such that the threads

could be utilized by means of nuts to draw
the ring tight against the barrel of blocks.

Including rods and connecting pieces, the re-

inforcing ring fitted tight to the barrel, thru-

out nearly the total of the circuit. This
arrangement provided circular reinforce-

ment in a definite position and did not In-

volve the complication of casting any of the

blocks with reinforcement embedded.

All blocks had a standard circumferential

length of 12 inches, a radial thickness of 4

inches and a length (along the sewer axis)

of 12 inches. They were made of concrete In
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The second photograph shows a 45-lnch double-tile Natco

block drain in Illinois, in which there were a number of

constructive difficulties due to the irregularity of the old

drainage ditch in which much of the drain was laid. The
ability of the sewer to carry a heavy weight is shown by

the crane following up the ditch and making the backfill. The
loose earth of the fill makes this a particularly heavy test of

the strength of the sewer, especially since the filling at the

sides of the sewer is unusually broad and the consequent sup-

port of the sewer on haunches of invert and against the hori-

zontal thrust of the arch at the springing line is less than

is usually expected in sewer construction.

One of the strong points of the segment block sewer is the

strength of the construction. In one test of a Natco single-

block sewer of 36 inches inside diameter, 50 inches long and

supported only on the invert, the arch being entirely uncov-

ered, 22,040 pounds was loaded on a square 12-inch saddle

resting on the center of the top of the sewer before a crack

appeared. A 49-inch double-tile sewer carried 20,850 pounds

without fracture under the same conditions.

While the segment block is scarcely ten years old made
of concrete and is still younger as made of vitrified clay, its

popularity has increased with great rapidity and the indi-

cations are that it will displace brick for sewer construction

for the larger sizes to a great extent, and will successfully

compete with the various methods of building concrete

sewers.

(Euitor'.s Note.—We are indebted to the National Fire-

proofing Company, Pittsburgh. Pa., for most of the illustra-

tions used in this article.)

C!3

IV. ,\ 4S-1XC-H .=;egmi;.\-tai. block .^e\\ rr t/xher
CONSTRUCTION IN WAUSAU. WIS.

V. A 45-INCH SEGMENTAL BLOCK DR.\IN UNDER
ONSTRUCTION AT GIBSON. CITT, ILL.

accordance with the formula 1:2:3. The enveloping concrete

surrounding the barrel of blocks followed the formula 1:3:6.

This envelop had a minimum thickness of 4 inches. It will

be understood, perhaps without my saying so, that without

this envelop of protecting concrete the exterior circular rein-

forcement would not have been usable.

The making of connections with segment block sewers has

been worked out very completely. The special block used for

inserting T or T branches in the Amco block is shown in one

of the accompanying drawings. Another drawing shows a

perspective of the construction of a T branch in the Natco

double-tile sewer, and a third shows a section of a Y branch

in a Natco double-tile sewer, and gives an excellent idea of

the method of carrying the structure thru the two blocks mak-

ing up the thickness of the ring.

One of the photographs shows a 48-inch sewer in Wausau,

Wis., under construction with the Natco double tiles. Several

interesting details are seen clearly. First, the trench has been

excavated to the exact outline of the outside of the invert so

that the blocks are laid directly on and beside the earth for

the whole of the lower half-circle of the sewer. Second, the

simple and inexpensive form used will be noted. Third, the

breaking of joints longitudinally and circumferentially is evi-

dent in the finished invert. The same longitudinal breaking

of Joints between the outer and inner blocks is seen in the

position of the blocks along the springing line, where part

of the first layer of blocks in the arch has been laid prepara-

tory to moving up the forms. The radial breaking of join

is seen in the invert in the foreground, each inner bloi r

spanning the joint between two outer blocks. The same is

seen in the arch in the background.



MUNICIPAL LIGHT and POWER PLANT
OPERATING COSTS AT MILES CITY, MONTANA

By G. C. Pruett, City Eoginesr.

Altho this article is almost entirely statis-

tical it ivill show another successful munici-

pal plant; successful, as the author says, be-

cause it is practically free from interference

and from loading up of its force of workers
ivith men appointed for other reasons than
their competence and efficiency. Exam.ples

enough of this kind tvill cause public opinion

to demand the same excellence of service all

the time in these plants and everywhere in

like plants.

THE following data from the operating records of the

light and power department of Miles City, Mont., show
what can be done even in a small city with municipal

ownership. This plant is not different from many other

plants of a corresponding size and giving service to cities of

a like size and under very similar conditions.

The claim is often made, and generally speaking the claim

can be substantiated, that municipal operation is not as eco-

nomical as is private operation. This is a fact because of

several conditions which often enter into the case.

(1) Generally speaking, municipal accounts and records

are not as carefully kept as are those of private plants, and

without such accounts it is difficult to detect the leaks.

(2) In many instances municipally owned utilities are

made the pension bureau of the parties in power, the jobs

being used to pay political debts, and an organization is main-

tained which is not only inefficient, but thoroly incompetent

as well, and with many more employes than are necessary for

the work of the utility.

(3) The governing heads, being Inexperienced and un-

qualified to direct the operation of a utility, are often averse

nevertheless to delegate the proper authority to a competent

operating official, feeling that such an act would lessen them
politically in the eyes of the voters. Under such conditions

it is not possible to get efficient and economical results.

(4) Inadequate and improper equipment is often main-

tained in service long after the time when it should have

been discarded and replaced with other and more modern
equipment. This comes from false notions of economy.

It is the injection of these conditions, as well as many
others which might be mentioned, that handicaps municipal

operation and makes it more expensive and less satisfactory

than private operation. When these conditions can be elimi-

nated it is then that municipal ownership will become more
popular even than it is at the present time.

Getting back again to the Miles City plant, it can be truth-

fully stated that the conditions mentioned do not enter to any
great extent into the operation, and it is for this reason that

the plant is able to make a very creditable showing in com-
parison with many other municipal plants. In fact, there are

few private plants under like conditions which could make
a better showing.

The following data are given in complete detail and cover

the operation from May 1, 1915, to April 30, 1916:

I. C)l'ER.\TINa KEVENFES.
Commercial lighting $58,975.90
Municipal lighting 8.448.71
Commercial power 9i28o]96
Municipal power '

.'

3,657 35
Miscellaneous \ 017 22

2. Opehating Expenses.
Power plant operation and Expenses—

Boiler room, labor $ 5 473 41
F"®! ,. 22'.699!ll
Supplies and expense 641.42

Engine room, labor $ 4 393 00
Lubricants '56o!25
Supplies and expense 1,106.88

Electrical equipment, supplies and expense
Buildings, fixtures and grounds

Total power plant operation

Distribution System—Maintenance—
Overhead lines, labor J 1,206.36

Material and supplies

Transformers, labor . . .

.

Supplies and expen.se

214.41

29.00

Meters, labor
Supplies and expense

Total

Operating Expenses—
Distribution, consumei'S premises, labor.

Supplies and expense

$ 6,060.13
791.49
411.92

$ 1,420.77

50.88

292.48

$ 1,764.13

Municipal

—

Series street lights, labor
Supplies and expense .

.

Cluster posts, labor
Supplies and expense .

.

311.51
192.82
250.75
101.66

Collection Expense

—

Clerk hire $2,148.18
Reading meters 717.00
Testing meters 430.00
Inspections 193.50
Supplies and expense 279.13

Advertising
Uncollectable accounts
General Office Expense

—

Salaries $ 2,401.75
Supplies and expense 639.82

Undistributed

$ 3,767.81
195.00
700.00

$ 3,041.57
$ 2,668.85

Total $12,280.1
liepreciation and Obsolescence—

Value
Buildings, fixtures & grounds. .$ 13,682.14
Power plant 19,427.58
Boiler plant 34,634.35
Distribution system 47,009.01
Street lighting system 19,924.79
Transformers 9,571.70
Meters 14,083.68
(Jeneral office equipment 2,364.62
Miscellaneous 5,281.29

Rate
5%
7 >-(.',

8%
6%
6?4

10%
10%
10%
12%

Amount
Depreciated

$ 684.10
1.457.00
2,762.65
2,820.56
1,195.60
957.15

1,408.36
235.46
633.70

Totals $165,869.06 7.36%* $12,164.46

•Average.

Contingencies—
Contingencies $112.57

3. Summary, Rbvk.vue and Expense.
Total Revenue
Total expense (incl. depreciation).

.$81,380.14

. 62,389.19

Net earnings $18,990.95
Net earnings, % of total investment 11.45%

The above statement does not make any allowance for bond
interest for the following reasons:

(1) The depreciation reserve places sufficient money In

this fund to retire all bonds as they come due.

(2) There is at the present time very little bonded In-

debtedness against the plant. The original bond issues were

December, liili
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taken up as fast as they became due from the money in the

reserve fund. Since that time all other expansions have been

taken care of from the earnings of the plant.

The following classification of accounts is also of interest

when studied in connection with the "Revenues";

Municipal lighting 5 watts
Municipal power 30 watts

1. Commercial Lighting.

Class Number
Residences 1.079
Saloons 18
Offices 83
Stores 86
Laundries 3
Livery stables 8
Hotels 9

Restaurants 13
Theaters 4

Churches 6

Lodge halls .... 3

Bowling and pool rooms 4

Schools 7

Depots 2
Signs 2
Clubs 4

Miscellaneous 49

Totals 1,380

load k.w.

544
166

6 ',4

17>/i
6

928 651.011

Class

Street liglUing

Municipal Lighting.
Annual

Connected consumption
Number load k.w. k.w.

40 260,287

6. Commercial Power.
Bakeries
Butcher shops
Groceries
Confectioners .

.

Elevators, grain
Printing offices
Miscellaneous . .

Totals

7. Municipal Power.
Sewer pumping plant
Water pumping plant

Totals 235 331,360

8. General Statistics.

Kw. hr. generated during year 1,684,970
Maximum load, one day (Dec. 21, 1915) 5,790
Minimum load, one day (May 16. 1915) 3,020
Maximum station demand factor 100%
Average load factor 33.75 %
Average cost coal delivered, per ton J2.15
Coal used for year, tons 10,027
Water evaporated, year (thousand lb.) 130,351
Water evaporated per kw. hr. output, lb 77.3
Water evaporated per lb. of coal, lb 6.5

Connected Load

—

Commercial lighting 928 kw.
Municipal lighting 40 kw.
Commercial power 360 kw.
Municipal power 235 kw.

Total 1,563

Plant Capacity

—

Boiler h.p. (standard A. S. M. E. rating)
Engine h.p., nominal rating
Electrical, kva., full load

Ratio, output capacity, connected load

Distribution lines, miles of wire

—

Special power
Primaries, Nos. 4 to 10
Secondaries, No. 4
Street lighting. No. 6

kw.

35.8
78.8
24.2

Total miles wire 147.3
Poles, 30 ft. to 45 ft., cedar, 6 in. and 7-in. tops 1.528

Number
1,181
160

Transformers

Size

5-A
10-A
15-A
25-A

Total number

0.6 kw.

2%

Size

50-A
75-A
100-A

15
20

Total, 213; Capacity, 776.3 kw.
Ratio, output capacity to transformer capacity 72.5%

Costs

—

Power plant, per kw. capacity $119.00
Complete cost of entire .system, per capita (8,000) 20.75

Connected load per capita, for
Commercial lighting 116 watts
Commercial power 45 watts

Total 196 watts
Which is on the oasis of a population of 8.000.

Revenue per capita per year

—

Municipal lighting $ 1.05
Commercial lighting 7.37
Municipal power 4$
Commercial power 1. 16
Miscellaneous 13

$10.17
Expense per capita per year

—

Power plant $ 4.51
Distribution 93
Miscellaneous 84
Depreciation 1.52

$7.80
Power consumption per capita per year

—

Commercial lighting 81. 4 kw. hr.
Municipal lighting 31.3 kw. hr.
Commercial power 33.4 kw. hr.
Municipal power 41.4 kw. hr.
Miscellaneous 23.1 kw. hr.

210.6 kw. hr.
Cost per kw. hr.

—

Power plant 2.14c
Total, exclusive of depreciation 2.98c

9. Monthly Record Station Ol'tput.
Output

Month kw. hr.

May 120.770
June 114,990
July 119,090
August 126,940
September 142,430
October 146,990

Output
Month kw. hr.

November 151,400
December 165,080
January 164,920
February 145,630
March 147.910
April 138,820

10. Rates.
The following schedule of rates applies to the above data:

Commercial lighting

—

First 10 kw. hr. per month 12c per kw. hr.
Next 40 kw. hr. per month 10cperkw.hr.
Next 50 kw. hr. per ?nonth 9c per kw. hr.
Next 200 kw. hr. per month 8c per kw. hr.
Next 200 kw. hr. per vnonth 7c per kw. hr.
All over 500 kw. hr. per month 6c per kw. hr.
Minimum charge, $1.10 per month.
Discounts, 10 per cent, if paid on or before the 25th of the

month following: the service.

Commercial power

—

First 100 kw. hr. per month 5c per kw. hr.
Next 100 kw. hr. per month ih^c per kw. hr.
Next 200 kw. hr. per month 4c per kw. hr.
Next 200 kw. hr. per month 3Hc per kw. hr.
Next 200 kw. hr. per month 3c per kw. hr.
Next 200 kw. hr. per month 2c per kw. hr.
All over 1.000 kw. hr. per month lV4c per kw. hr.
Minimum rate, 1 h.p. or less, $1.50 per month.
Minimum rate. 2 h.p. or over, $1.00 per month per h.p.
Discounts as given above.

Special rates, municipal

—

Water plant, pumping Ic per kw. hr.
(Used only during valley load except in case of fire.)

Street lighting 3c per kw. hr.
No discounts on special rates.

The following is the schedale of wages paid to the employes:
Engineers 50c per hour
Firemen 40^c per hour
Linemen 50c per hour
Trouble men 50c per hour
Meter readers 50c per hour
Helpers and laborers 37V^c per hour

All are on an 8-hour schedule, and with the exception of engi-
neers and firemen, are allowed time and a half for holiday and
Sunday work, all get time-and-a-half for overtime.

The above data do not take into consideration any ex-

pense or revenue caused by or derived from the operation of

the central steam heating plant, which was described in the

July number of Muxicipal Exgixeerixg. This plant is an

adjunct of the light and power plant, intended primarily to

make use of the exhaust steam, thus turning into a revenue

that which is now going to waste. When this plant is in full

operation it is expected that the net revenues will be increased

by about $8,400 per year, and that the percentage on the pres-

ent basis for plant and equipment, including the additional

cost for the heating system, will be raised to 15.8 per cent,

instead of 11.45. as shown by this statement.

The city is, how-ever, at the present time installing addi-

tional equipment to the power plant, which when completed

will not only add additional power to the plant, but will also

cheapen the cost for operation.

These extensions, as well as the central steam heating sys-

tem, were and are being paid from the revenues of the plant.

December, 1916



STREET CLEANING IN SAVANNAH
METHODS AND RESULTS

By E. R. Conant, Chief Engineer of Savannah, Georgia.

This account of methods and cost of street

cleaning in one of the smaller cities will he of

interest because few cities of this size pay
proper attention to this work and Mr. Conant

Ims given some practical instruction as to

how the work can be done satisfactorily and

hoiv much it ivill cost. It is from a paper he-

fore the American Society of Municipal Im-

provements.

To he sure he does not have snow to con-

tend with nor the freezing and thaiving win-

ter weather of our northern cities so that the

figures of cost must be modified for such

cities and they cannot he kept as clean in the

winter season.

White labor is entirely employed in Savannah for street

cleaning, but to a considerable extent the force is composed

of a class which, on account of its physical condition, is un-

able to do an ordinary day's work: 48 per cent, employed are

over 50 years of age, and 9 per cent, over 70 years of age.

The organization of street cleaning consists of one super-

intendent at $110.00 per month, four foremen averaging $2.50

per day, and 70 laborers, including cart and wagon drivers,

at $1.75 per day.

Sheet asphalt streets are cleaned daily except Sundays

with scrapers, and the scrapings placed in the gutters are

promptly taken up with carts: with asphalt block and vitri-

fied brick pavement, 40 per cent, of the area is cleaned twice

a week, 40 per cent, three times a week, and 20 per cent.

twice a week; with granite block, 50 per cent, is cleaned twice

a week, 20 per cent, three times a week, and 30 per cent, once

a week. Cobble-stone pavements are cleaned once in about

ten days. The method of cleaning asphalt block, vitrified

brick, and to a large extent granite block, is by horse-driven

sweepers, preceded by sprinklers, all of this being done at

night. Hand brooms and scrapers are used in collecting the

sweepings in piles at the gutters, and these are taken up as

formed by carts and wagons during the day. Cobble-stone

is hand cleaned with brooms.

The material collected from the streets amounts to ap-

proximately 20,000 cubic yards per year. A large proportion

of the sweepings are delivered to a local concern, which pays

the city the nominal amount of $250 per annum for same.

This party picks the coarser rubbish from the sweepings and

mechanically grinds the refuse up and adds a certain per-

centage of cotton-seed meal and potash and sells the resulting

mixture in Florida as fertilizer for truck farming.

The following tabulation, prepared from accurate data,

gives the cost of cleaning the paved streets of the city:

The above tabulation of cost for Savannah is only another
instance as shown by other cities where correct data have
been kept, where cost for street cleaning is directly propor-

tional to the smoothness of the surface of the pavements. The
tabulation shows that the cost of cleaning concrete and
smooth asphalt block pavement is practically the same. The
cleaning of brick is considerably higher, as the surface of

worn brick pavement increases the difficulty of properly clean-

ing the same. The cleaning of granite block costs, per equal

area, much more than the smoother types of pavement.
Sheet asphalt being hand cleaned, makes the cost greater than
if it was machine cleaned. The cost of cleaning cobble stone

is five times as much as the cleaning of smooth pavement.
Thus it will be seen that in adopting the type of pavement,

the question of cost of cleaning should be considered just as

much as the cost of the material required for pavement. This
matter is overlooked except by those cities which have made
proper study of the situation.

An efficient time-keeper is employed, whose duty, besides

keeping the time of all the employes of my department, is

keeping an itemized record of cost of the various branches of

the work in such a manner that the unit cost of same is al-

ways ascertainable. The party employed is a technical grad-

uate, who takes much interest in his duties, and I do not hes-

itate in saying that the employment of this employe saves the

city many times the salary paid him.

The above covers the cleaning of the city as regards the

permanently paved streets, but this city, like many others,

has a portion of its streets and lanes unpaved with permanent

material. An expenditure of $4,500 will be made this year in

cleaning the unpaved streets and lanes, and the method fol-

lowed is to go thru the unpaved streets and lanes, gathering

newspapers, small quantities of building material and ashes

thrown into the lanes, and to some extent shaping up the

gutters.

The collection of loose paper in the business district of

Savannah is, I believe, somewhat novel. The city, without

cost to the merchants and others, places wooden boxes of one

to two yards capacity at various localities in the lanes. By
the way. this city has a regular system of lanes thruout per-

haps 90 per cent, of its area. At this time there have been

placed approximately 150 of these boxes, and the result of this

has been a marked improvement as regards the cleanliness of

the city. These boxes are emptied daily, and at this time the

paper collected from the boxes is sold unbaled for $3.50

per ton.

Referring briefly to garbage collection, which, if not at-

tended to properly, is to some extent responsible for an unsan-

itary condition of the city, perhaps nowhere is the collection

of garbage made more regularly than in Savannah. A daily

collection is made over 80 per cent, of the city—that is, in

the populated section of the city—and elsewhere every other

day, excepting on the outskirts, where collection is made two

times a week. The normal amount collected averages 76 tons

i;i, Condition g!**

Class of Pavement > _ of Surface i. ^
<B. <r.

Concrete 30 Good 22,000
Asphalt block 35 Good 329,209
Vitrified brick.... 36 60% Good. 40% Rough 393.450
Granite bloclt 31 Fair 116,962
Cobble stone 28 Rough 76,478
Sheet asphalt 40 Good 141,319

Totals 1,079,418
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1.25 $ 480.00
12.89 7.361.00
17.00 13,816.00
5.95 4,800.00
4.13 4,968.00
5.04 12.226.00

46.26 $43,650.00

Q%>>
5 t«.ir

322.00 $22.00 $0,204
571.00 22.36 0.205
813.00 35.12 0.322
807.00 41.04 0.415

1,203.00 64.96 1.249
2,426.00 86.52 0.277
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daily. The cost of collection and delivering to the destructor

plant is $2.16 per ton. In connection with garbage collection,

it will be seen from the above that this city has not adopted

motor apparatus or motor-driven sprinklers or sweepers.

The cost enumerated above for cleaning Savannah's

streets covers and includes all labor involved, care of live

stock, maintenance of equipment, purchase of all small imple-

ments and purchase of other apparatus, sweepers, carts, etc.

It also includes the cost of stock, which covers the replace-

ment of necessary live stock. The city operates and maintains

its own shop for repair work, horseshoeing, building of carts

and wagons and making repairs to harness, etc., and the prop-

er proportion of shop cost is included in the cost of work
noted. Interest on investment is not included, but, if added,

would not increase the cost more than 1 per cent

Pumping Station and Sewage Disposal Plant
WARREN, R. I.

PUMP HOUSE.

PUMPING STATION.

The sewage disposal plant at Warren, R. I., consists of con-

crete sedimentation tanks thru which the sewage passes and

Is then disinfected by the use of chlorine, the treated effluent

finally being discharged into deep water in the Warren river.

The object of the plant is to treat the sewage so that it will

not be dangerous to shell fish.—the shell flsh industry being

an important one in Rhode Island.

The plant consists of two tanks about 50 ft. long. 15 ft.

wide and 16 ft. deep, with a compartment 14 ft. wide and 38

ft. long which contains the mixing chamber, pump well and a

pit in which are located two centrifugal pumps to be driven

by electric motors automatically controlled by floats. The set-

tled and treated effluent flows by gravity into the river during

the low stages of the tide and is pumped out automatically

during the few hours of high tide. The bottom of the disposal

tanks is about 12 ft. below high tide. The bottom of a tank is

12 in. thick and the walls are from 27 in. thick at the bottom

to 12 in. at the top, all being reinforced with i^-in. steel bars.

The tanks are covered with a 6-in. reinforced concrete slab.

In addition to this disposal plant there are 2 small con-

crete pumping stations consisting of tanks 26 ft. long. 15 ft.

wide and 14 ft. deep with a small building on top for motors.

The bottoms of these are about 12 ft. below high tide, and they

are built in wet marshy ground. The walls of the tanks are

16 in. thick, the bottoms 12 in. thick, all reinforced with %-in.

square rods. In a compartment in each of these tanks there

is a duplicate set of automatically operated, motor-driven, cen-

trifugal pumps which lift the sewage from low points in the

town to the disposal plant. The concrete for all these tanks

was composed of a mixture of 1 of cement. 2 of sand and 4 of

broken stone with a proper proportion of Medusa waterproof-

ing powder. The tanks are dry and free from leaks, and in

every way satisfactory.

Charles F. Chase, consulting engineer of Providence, R. I.,

designed this system and was in charge of its construction.

The sewerage system of the town of Warren will consist of

10 to 12 miles of sewers from 8 to 18 In. in diameter and wiU
cost about 1125,000. The contract for the work was awarded

to Frank A. Gammino, of Providence, R. I., who has had con-

siderable experience in this class of work. James L. Murray
as resident engineer supervised the construction of the work
with the assistance of Joseph C. Estes.

3^^-
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LIMITING LOADS AND SPEEDS
OF MOTOR VEHICLES

By Eugene W. Stern, Chief Engineer of Highways, Manhattan Boro, New York.

This paper, presented to the American
Society of Municipal Improvements, attacks

one of the most important problems noiv be-

fore the paving and the motor truck fields,

and shows its serious nature.

Most of the qucstiotis raised by the

author are answered by the report of the

Neiv Jersey committee on truck traffic

regulation which is appended to it. The
latter ivill undoubtedly result in some form
of legislation this winter in New Jersey

which will probably he as nearly satisfac-

tory as possible to truck manufacturers,

truck owners and operators, and highivay

authorities and taxpayers, since all are

fully represented at the numerous hearings,

and the tentative report is being modified

in accordance with the results of the dis-

cussions.

DURING the past year a great deal of damage has been

caused to some of the best pavements in the Boro of

Manhattan, City of New York, by heavily loaded steel-

tired trailers hauled by motor vehicles. The destruction has

been so rapid that it has brought to the attention of the au-

thorities the necessity for limiting the loads on vehicles to

be hauled over the city streets.

In recent years there has also developed a greatly in-

creased use of the motor vehicle, with increase in size, so

that many of the streets in business sections of the city are

becoming congested. Unless some limitation is placed upon

the size of vehicles, this condition will continue to become

worse.

As the weight and size of the vehicle increases, the ques-

tion of limiting the speed also must be considered, for it be-

comes evident that what would be a reasonable speed for an

ordinary size vehicle of moderate weight would be detrimen-

tal to the public interests in larger and heavier ones.

Damage to City Streets Caused hy Vehicles.

The most damage seems to be caused by steel-tired vehicles

hauled by motor trucks, or trailers as they are called.

The case in point is here given: A contractor's outfit

hauling rock from the subway excavation on Broadway is

made up of a tractor and trailer. The latter carries six large

buckets, weighing about 15 tons. Its wheels are 41 inches in

diameter with 8 '/2-inch wide steel tires. The load per inch

width of tire is about 1,400 pounds.

The springs on the front axle are spiral and on the rear,

flat. They are very stiff, and this fact has unquestionably con-

tributed towards the destructive effect of the wheel loads of

the trailer. The jarring effect of the loaded vehicle is such

that people along the route traveled complain about exces-

sive vibration in their buildings.

The route traversed has been along West 42d street from

8th to 10th avenues; north on 10th avenue to 50th street;

west on 50th street to Itic dump dock on the North river.
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The age and character of pavements on the route is as

follows:

Forty-second street from 8th to 9th avenues: Sheet as-

phalt on concrete foundation, completed July 22, 1912.

Forty-second street from 9th to 10th avenues: Improved
granite on concrete foundation, completed November 14, 1912.

Tenth avenue from 42d to 50th streets: Improved granite

on concrete foundation,, completed February 26, 1913.

Fiftieth street from 10th to 11th avenues: Sheet asphalt

on concrete foundation, completed August 27, 1912.

Fiftieth street from 11th to 12th avenues: Improved gran-

ite on concrete foundation, completed May 25, 1912.

It will thus be noted that these pavements are all substan-

tially about four years old. They are considered among our

best pavements, and have been laid in conformity with the

latest specifications. Up to the time when the damage began

to be done by the above mentioned trailers, no appreciable

amount of wear had been noticed beyond what ordinarily

might be expected on thorofares with as much traffic as have

the streets above mentioned.

The mischief has all been done in a very short space of

time, about nine months, and has amounted to 5,400 square

yards of repairs on granite (equal to 32 per cent, of the total

area), costing $6,000, and 1,900 square yards of repairs on

sheet asphalt (equal to 30 per cent, of the total area), costing

$1,900; whereas, prior to this time, the average cost per year

of maintenance on the granite was $150, and on the sheet

asphalt $70.

The accompanying photographs show the kind of damage
that has been done. On granite pavements the granite blocks

have been literally crushed and ground into powder. In many
cases the blocks were split. The granite used has given

splendid service on other streets of the city. The granite on

42d street, between 9th and 10th avenues, was quarried at

North Jay, Me., and has a crushing strength of about 20,000

pounds per square inch. The granite used on 10th avenue

from 42d to 50th street, was quarried at Rockport, Mass., and

has a crushing strength of 25,000 pounds per square inch.

The granite used on 50th street was quarried at Salisbury, N.

C, and has a crushing strength of 40,000 pounds per square

inch.

On the sheet asphalt, the destructive effect has been equal-

ly startling. In some places it has been ground to small bits;

in other places the wearing surface has been completely

broken and cracked. It shows many depressions, waves and

ruts and shoves.

In many places the 6-inch concrete base has been shat-

tered; however, in many other cases where the wearing sur-

face has been damaged, the foundation remains Intact.

The speed of these vehicles was about 6 miles per hour in

the day time, and at night it was considerably higher—12 and

14 miles per hour, and even 16 at times.

h'libbcr-Tirrd Traffic Not Objectionable.

The effect of rubber-tired traffic has been carefully investi-

gated, and practically no damage has been caused by motor

vehicles in which all the wheels are covered with rubber, be-

yond what is reasonable, altho there are some types of heav-

ily loaded trucks in use in the city. Our first-class pavements

show practically no additional expense for maintenance be-

yond a reasonable amount.

The manufacturers of motor vehicles have found by ex-

perience, that about 750 pounds per inch width of tire Is
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about all the load the rubber tire will stand, and this load,

together with the resiliency of the rubber and the adequate
springs on motor vehicles which good construction demands,
seem both together to be the saving features in protecting
the pavements against undue wear, even under heavy loads.

The trailer, however, comes In an entirely different class.

Not being rigidly connected with the vehicle having the en-

gine of more or less delicate mechanism, it need not have
the rubber tires nor the easy springs to prevent damage to

the tractor, hence builders of these, who form a distinct class

from the motor-vehicle manufacturers, have allowed their

fancy no restrictions in the designs of the trailers, their prin-

cipal object being to provide a vehicle having the greatest

tonnage capacity at the least cost, without considering the de-

structive effect on the pavement caused by the excessive loads,

narrow steel tires, small diameter of wheels, and inadequate
springs.

It becomes evident, therefore, that immediate action must
be taken to protect not only the pavements of the cities and
the municipalities immediately surrounding the cities, but
also the country highways which are liable to be exposed to

such kinds of traffic, or the taxpayers will be called upon to

make very heavy payments to maintain their streets and
highways, altho these may have been constructed in a thoroly
first-class manner and in accordance with the latest ideas.

It goes without saying that a vehicle that would break
down the best kinds of city pavements in a few months, will

cause much greater damage to even a first-class country high-

way much more rapidly.

Regulations Should Cover.

It would appear to the speaker that regulations properly
framed to protect the pavements against the destructive ef-

fects of excessive loading in vehicles, should take into account
the following factors:

1. That the wearing or damaging effect of wheel loads on
pavements is a function of (a) the load; (b) the diameter of

the wheel; (c) the width of tire; (d) whether or not the tire

is of a resilient material such as rubber, or of steel; (e) the

kind of springs.

2. That speed has considerable to do with the damaging
effect of heavy loads.

An investigation of the laws and ordinances governing the
weights and loads of vehicles, etc., adopted by eight states

and 49 cities in the United States and Europe, goes to show

RUBBER-TIRED TRACTOR HAULING STEEL-TIRED
TRAILER WEIGHIXG WITH LOAD SOME FIFTEEN
TONS O^^ER NEW YORK CITY STREETS.

that only a few laws have been drafted In accordance with
modern conditions. It is surprising that even today in this

country, certain communities require that the width of the
tire should depend on the diameter of the axle, regardless of

the loading; others make no distinction in the regulations

between a wheel large or small In diameter, while still others
treat rubber and steel-tired wheels the same.

Ordinances in Force.

Among the most up-to-date ordinances are the following:

Chicago, III:

Maximum weight of vehicle, 15 tons.

Maximum load on any one axle, 12 tons.

Maximum load on the wheel, 6 tons.

Maximum load per inch width of tire, 1,000 pounds.

Maximum length, 40 feet.

Mezimum width, 8 feet 6 inches.

Speed: Compatible with safety, but not to exceed 9 miles

per hour. Not to exceed 4 miles per hour when truck

has defective tire which would cause injury to pave-

ment.

Motor trucks must have rubber tires.

Trailers may have steel tires.

yew York State:

Meximum weight of vehicle, 14 tons.

Maximum load on any axle, 9 tons.

Maximum load per inch width, 800 pounds.

Maximum width, 8 feet 4 inches, except traction engines

which may have a width of 9 feet 2 Inches.

Speed: Over 4 tons, 15 miles per hour; over 6 tons, 6

miles per hour, with steel tires, 12 miles per hour with

rubber tires.

State of New Jersey:

Maximum weight of vehicle, 12^2 tons.

Maximum load per inch width of tire, 800 poimds.

Speed: 3 tons, 12 miles per hour (iron tires); 6 tons, 8

miles per hour (iron tires), 10 miles per hour (rubber

tires).

State of Pennsylvania:

Mixamum weight of vehicle, 12 tons.

Mixamum load on any one axle, 9 tons.

Maximum load per inch width of tire, 750 pounds.

Maximum width, 7 feet 6 inches; for busses in large cities,

8 feet 4 inches.

State of Massachusetts:

Maximum weight of vehicle, 14 tons.

Maximum load per inch width of tire, 800 pounds except

for hard pavements.

Speed: 4 tons, 15 miles per hour; 6 tons, 6 miles per hour

hour (iron or steel tires), 12 miles per hour (rub-

ber or similar tires).

Oakland. Cal.:

Maximum weight of vehicle, 14 tons.

Maximum load per inch width of tire, 800 pounds

(except for hard pavements).

Speed: 4 tons, 6 miles per hour (iron or steel tires),

12 miles per hour (rubber tires).

England

:

The English have much the most complete and sci-

entific ordinances of any that the speaker has ex-

amined.

Maximum weight of vehicle, 12 tons.

Maximum load on any one axle, 8 tons (for trailers

4 tons).

Maximum weight of vehicle without load, 5 tons.

Combined weight of motor car anu trailer, 6V4

tons.

Weight on axle to be proportioned to diameter of

wheel.
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The load per inch width of tire (steel) shall be 840

pounds for wheels 3 feet in diameter; and an

additional allowance for 9 1/3 pounds for every

increase in diameter beyond 3 feet; and for

wheels less than 3 feet in diameter, a deduction

of 18 2/3 pounds per inch width of tire for every

inch less in diameter than 3 feet.

Vehicles for military service limited as follows:

Weight of car unladen, 6 tons.

Weight of car with trailer, 8 tons.

Unit of registered axle weight with tires shod

with cross bars, 560 pounds.

Maximum width, 90 inches for 3 tons; 90 inches for

trailers.

Speed: Dependent on axle weight for iron tired

vehicles, 6 tons, 12 miles per hour for rubber

tires; over 6 tons S miles per hour for rubber

tires.

Should car unladen weigh more than 3 tons, speed is

limited to 8 miles per hour.

If motor draws trailer, maximum speed Is 5 miles per hour.

Width of Vehicles.

Unless some limitation is placed upon the size of vehicles,

the tendency will be to make them larger and larger, until

they will become a nuisance and congest the highways. This

is now becoming evident in the city of New York, as well as in

other cities.

In order to provide reasonable standing room on each side

of a street and at the same time allow traffic to proceed In

both directions, we are forced to limit the width which ve-

hicles take up.

Many of our streets have roadways only 30 feet between
curbs. It thus becomes evident that vehicles over 7 feet in

width do not allow for two to pass, even using the utmost

care. While it is becoming necessary to widen roadways in

this boro, it is very difficult to add more than 2 feet to each

side; a 30-foot roadway is thus converted into a 34-foot road-

way. In this case, a 7Vi-foot width for a vehicle would be the

limit.

In conclusion, the speaker submits that this subject is one

of paramount interest to all cities, and that the time has now
arrived when the issues must be squarely faced.

It is hoped, therefore, that a thoro discussion of this mat-

ter will ensue, and that the result will be a crystallizing of

Ideas on this most important subject.

Memoranda Regarding Dimensions, Weight, etc., of Trucks

used on the Subway Construction Work to haul Rock from
Shafts at S'Jth, )ilst and J,3rd Streets, New York, N. Y.

Trailer: Platform over all, 22.2 feet x 8.6 feet

Wheel Base; 11.5 feet.

Tread Base: 6.55 feet.

Length over all, including tractor and trailer, 33 feet.

Rear wheels of trailer—41 inches diameter, S^^ Inches wide

steel tires.

Rear wheels on tractor—32 inches diameter, with double

6-inch rubber tires.

Axle of trailer—2%x5i^ inches deep.

Rear springs, flat—53 inches long, having 20 leaves i^ inch

thick X 3 1/2 inches.

The trucks carry six skips, which, when loaded with stone,

weigh from 214 to 3 tons each.

There are ten of these trucks in operation. They work
16 hours per day and each make about one round trip every

hour. The total number of trips, therefore, for the ten ve-

hicles is 160 per day.

Memoranda Regarding Granite Pavement Repair*.

Location Quarry. Crushing Strength

42nd Street, 9th to 10th Ave., North Jay, Me. .20,000 lbs. sq. in.

Decemher, 1916

EFFECTS OF NINE-MONTHS USE OF A DOZEN OF
THE TRUCKS AND TRAILERS SHOWN IN ANOTHER
PHOTOGRAPH, UPON FIRST CLASS GRANITE BLOCK
STREETS ON A DEFINITE ROUTE OVER WHICIJ THET
TR.'VVELED FROM SUBWAY SHAFT TO DUMP.

Percentage of Repairs.

1915 4

9 months of 1916 45.

10th Ave., 42nd to 50th St., Rockport, Mass. . .25,000 lbs. sq. in.

Percentage of Repairs.

1915 5

9 months of 1916 26.

50th Street, 11th to 12th Ave., Salisburj- N. C. 40,000 lbs. sq. in.

Percentage of Repairs.

1915 6

9 months of 1916 36.

Proposed New Jersey Regulations.

In the discussion of this paper it was shown that the State
of New Jersey now has under discussion a series of regula-

tions of commercial vehicle and truck traffic which cover all

of the points made in Mr. Stern's paper. The report has been
prepared by a committee appointed by William L. Dill, com-
missioner of motor vehicles of the state, and a number of hear-

ings have been and will be held in order to bring the report
as near perfection as is possible under present conditions.

The principal points In the report may be summarized as
follows, the word "truck" standing in this summary for the
words "commercial vehicle or truck."

Maximum dimensions of trucks are 96 in. width if weighing
more than 4,000 lbs.; 12 ft. 2 in. height; 23 ft. 6 in. length.

Counties having bridges with less than 12 ft. 6 in. headroom
must post them, showing clearance. Special permits as to

width may be Issued where weight is not a material factor of

the load. Red flags must be carried if the load extends out-

side the dimensions of the truck.

No metal of wheels, whether tires, lugs, bobs or other sharp
devices can be permitted to touch the road, except chains
used in accordance with the motor-vehicle act.

Only one trailer is permitted and it must be equipped with
rubber tires.

Special permits must be obtained to use trucks as pleasure

vehicles.

Trucks with under-sized tires cannot be licensed.

Schedules of weights allowed on wheels, according to diam-

eters of wheels, sizes of tires and speeds In miles per hour
are provided. One-third the total weight of truck and ca-
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paclty is the weight assumed for each rear wheel, which must
accord with the schedule. The front wheels must accord with

the schedule for single tires with the weight remaining for

them to carry. Each truck must have a sealed governor with

its speed regulated according to the schedule.

The statement was made that the carrying capacity of

trucks in use in New Jersey now approximates the carrj-lng

capacity of its railroads, showing the importance of legislation

on this subject this winter.

New Jersey and' the other eastern states are having trouble

with their roads of the lighter forms of construction on ac-

count of this remarkable development of motor truck trans-

portation. Other states should profit by their experience so

that their main roads will be provided with adequately paved
surfaces when first improved.

The discussion indicated that the motor truck itself is not
seriously troublesome except as to speed and in special cases,

but that the major part of the destruction of roads adequately

paved is due to the excessive weights on and improper design

of trailers, and speed of the trucks whether drawing trailers

or running alone.

THE GARBAGE PROBLEM
By Dr. F. E. Young, Canton, Ohio.

Garbage is the refuse of food products derived from the

market, kitchen and table. Sanitary engineers calculate on

half a pound a day per capita, or one ton of garbage for each

four thousand population. It is estimated that one-fifth of the

food bought by the average family goes into the garbage can.

In the country and villages it is fed to pigs and chickens.

In towns it is collected by farmers for the same purpose, but

in small cities it is either dumped into the water, buried in

the ground or burned. In larger cities the disposal of garbage

has been one of the most perplexing and difficult problems to

solve, and many methods of destruction are in use. Limits

will not permit discussion or even mention of all of these, but

it is coming to be a recognized fact that destruction by any

method is a mistake and that disposal by reduction, with the

recovery of by-products by modern methods, is always the

best practice. Recent discoveries and inventions have made
it practical to recover more than twice the value in by-prod-

ucts that is usually obtained. The alcohol is worth more than

the grease and fertilizer.

Garbage Collection

The cleanest and most sanitary method of collection is to

gather the full cans and dump the contents directly into the

cooking tanks at the disposal works. The cans are then

washed by machine, sterilized with live steam and dried be-

fore delivery to patrons. As the full cans are taken up clean

ones are left for use until the next collection, when they are

again taken up and clean ones left, so that patrons get a clean

can at every collection.

This method avoids the use of the unsightly and unsani-

tary tank wagon, the escape of offensive odors and spilling of

garbage while dumping the cans or driving along the street.

It takes less time and labor and the cans last much longer.

But the greatest advantage is that garbage deposited in the

clean can does not decompose as rapidly as if placed in a dirty

can from which old garbage has just been dumped. The only

valid objection is that it takes more cans to serve a given

number of patrons, but this is offset by the advantages men-
tioned. It will require just as many more cans as will be in

daily transit, which for weekly collection will be about one-

sixth more, or seven thousand cans for six thousand patrons.

Patrons should not put rubbish in the garbage can. Broken
dishes, glass and tin cans belong in the rubbish or ash can.

Bulky rags and waste papers should not go into the garbage.

Dishrags and a limited amount of paper may be permitted;

in fact, the housewife may save a great deal of soap and water,

as well as labor, if she will wipe the greasy dishes and pans

with paper before washing; for this purpose newspapers may
be cut to proper size and kept in a convenient place. If the

garbage is wrapped in paper, after draining off the water, it

wil not decompose so rapidly. As little water as possible

should go into the garbage can.

The cost of garbage collection may be paid by the city di-

rect, or collected in whole or in part from the patrons. Prob-

ably the best way is to charge a small annual fee for the serv-

ice, say a dollar a year. Much of this will come from non-

taxpayers and all of it from those receiving the service; the

city to furnish the cans and keep them clean, collect and dis-

pose of the garbage. The city can buy the cans, keep them
clean and in repair, in quantity, much cheaper than patrons

can. Cans rust thru at the bottom, and new bottoms can be

put on, making them nearly as good as new. The cans should

all be of the same shape and size in order to facilitate hand-

ling and cleaning. This plan divides the expense nicely and
secures greater co-operation on the part of patrons than if the

city pays the entire expense. It also furnishes a good means
of enforcing the rules regarding the use of the garbage can.

When they have paid for the garbage service and know that

they will forfeit it and the money they have paid, if they, do

not keep the can covered or put forbidden things in it, they

will be more careful regarding its use.

In order to avoid disputes and controversy the garbage

service year should start at a certain date, say the 1st of

April. Patrons making application during that month will

pay one dollar in advance for the year. Those making appli-

cation later will pay ten cents a month for each month until

the next April, including the month in which the application

is made. All old patrons will then pay in April for the next

year. If they fail to pay or violate the rules in regard to the

garbage can, they forfeit the service and must make applica-

tion and pay the same as a new patron.

Rules should be formulated and patrons furnished a print-

ed copy when they make application for the service. In fact,

the rules should be printed on the receipt given for the money
paid for the service. In case of violation of the rules warning

should be given that upon further violation the collector will

leave no can and the service will be forfeited, together with

whatever money they have paid for the balance of the year.

In case of long haul, loads can be quickly transferred from

collecting wagons to motor truck, or if cleaning facilities be

provided at the loading stations, the garbage may be dumped

into tank trucks, cars or boat for transportation to the dis-

posal plant. It is better for large cities to have a number of

units than one large central reduction works, with the nec-

essary long transportation.

By this method of collection the odors are confined and by

the anaerobic reduction process they are condensed so that

there is not the nuisance created that there is by other meth-

ods of collection and reduction, besides the by-products are

more valuable.
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South Bend Hoosier Pump Tests

An interesting test of the Hoosier pump was recently made
by the South Bend Motor Car Works, South Bend, Ind., Mr.

A. C. Mecklenburg, president of the company, conducting the

experiments with the assistance of the engineering depart-

ment- Thp Hoopjpr pump has a 95-h.p.. 4-cylinder mntnr car-

Test No. 4—One 300-ft. 2%-in. line, l^^-in. nozzle, 63 lbs.

at the nozzle; one 300-ft. 2'^-in. line, IV^-in. nozzle, 65 lbs.

at the nozzle; capacity, 500 gal. per min. All above tests

were made on a basis of one hour each, and the company
states that the Hoosier pump has a rated capacity of 250

gal. per min.

WHITE COMBINATION HOSE AND CHEMICAL. AS
OPERATED BY THE CITY OF MALDEN, MASS.

rylng 1,000 feet of standard 2%-in. fire hose and a 40-gal.

chemical tank of either the Champion or Halloway type.

Among other features it has a geared rotary fire pump, two

4%-ln. suction inlets, two 2V4-in. quick-closing delivering

gates and two 9-ft. lengths of 4Vi-in. hard suction coupling

with a strainer attachment. The tests were as follows:

Test No. 1—Two 2%-in. 300-ft. lines Siamese to 1%-ln.

nozzle, 60 lbs. at nozzle; capacity, 600 gal. per min.

Test No. 2—One 300-ft. line, 2%-in., 1-in. nozzle tip, 70 lbs.

at nozzle; one 300-ft. line, 2%-in., 1-in. nozzle tip, 100 lbs.

at nozzle; capacity, 465 gal. per min.

Test No. 3—One 300-ft. line, 2%-in., 1-in. nozzle tip, 80

lbs. at nozzle; one 300-ft. line, 2%-in., 1%-in. nozzle tip. 68

lbs. at nozzle; capacity, 560 gal. per min.

AMERIC.\N-LA FRANCE TRAC-
TOR, AS OPERATED EY MANY
MUNICIl'ALITIES IN THE MOTOR-
IZATION OF HORSE - DR.VWX
EQUIP.MENT.

milTB 5-TON CHEillC.U^ COMBINATION, AS OP-
ERATED BY THE CITY OF GOLDFIELD, NEV.

Huntington Department Motorizing

Chief Edwin Beard, of the fire department of the city of

Huntington, Ind., states that his local equipment consists of

one combination hose and chemical, carrying ladders; one

hook-and-ladder wagon and two horse-drawn pumpers. His

fire limits include about one-third of the city, which has a

population of about 15,000.

The Board of Public Safety, which constitutes the local fire

committee, only recently issued bonds for $24,000 for a new
central station and motor apparatus. It is intended to invest

in motor-driven triple combination trucks.
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How Albany Saved Money
Herewith appear before-and-after photographs showing in-

creased efficiency secured at a merely nominal cost and in a

way which should be interesting to every large or small

municipality still using horse-drawn fire equipment.

The pictures show how the city of Albany, N. Y., adapted

an old combination hose and chemical truck to a newly pur-

chased Federal chassis, giving them a speedier, more reliable,

lOu per cenl. machine. ade(itiatf' to modein fire-fighting re-

quirements. Only slight and inexpensive changes were nec-

essary to make the old bodies conform closely to the new
motor truck chassis.

It is estimated that this practical adaptation of horse-

drawn equipment gave the city of Albany the benefit and
economy of motor apparatus that otherwise would possibly

have been financially beyond their reach, or at best would have
cost them from two to three times as much.

Their other horse-drawn apparatus is being similarly

"Federalized."

Fire Department Notes

COTE OF WOOXSOCKET
Augustin J. Cote has been chief of the Woonsocket, R. I.,

fire department since January, 1908. At the time of his tak-

ing office there were only twenty permanent men in the de-

partment. During 1915 he managed to increase this number
to forty-seven, and eight more were added during the current
year.

The new Woonsocket station was opened as a headquar-
ters in 1913, and that same year a chief's car, a combination
hose and chemical, and a 75-foot Seagrave aerial ladder, with
a Christie tractor, were installed. Two additional combina-
tion hose and chemicals were added early in 1915.

BRIGHTBILL OF ELKIXS

Jlax H. Brightbill, present chief of the city of Elkius, W.
Va., fire department, stands high in the esteem of his com-
munity. When the first volunteer fire company was organ-

ized in January, 1901, he was elected president, four months
later being appointed fire chief by the common council—a po-

sition which he has held thruout the ensuing fifteen years.

It is noteworthy that Chief Brightbill himself invented the

fire alarm system now used by the city of Elkins. In his time

the local department has progressed from hand reel to horse-

drawn equipment, and from that to motor-driven apparatus.

-TICKXEY, or VIROIXIA. iUXX.

Virginia, Minn., is mentioned in the ofiicial reports as one
of the cleanest and best constructed cities of its size in the

state, for which due credit must be given Fire Chief James
Stickney, on whose horizon few "fire traps" have remained
for long.

Chief Stickney joined the local volunteer department in

1904 and two years later was appointed assistant chief. The
following year the department was put upon a regular paid

basis, with a staff of five men and one horse-drawn wagon.

The fire station was built in 1908, and within the next

three years three more men were taken on, and three new
pieces of horse-drawn equipment and one Wateroiis motor-

driven combination chemical were installed. Mr. Stickney

was made chief in 1912, and since then the department has

been strengthened by the purchase of a Haynes chief's car,

an American-La France combination hose and chemical ap-

paratus, seven more men, and an extensive addition to the

headquarters fire station.

MICHAEL OF HAXOVEIt. PA.

Fire Chief A. R. Michael, of the city of Hanover, Pa., owes
his original election and continuance for his four consecutive

terms in office to ability and popularity with the men serving

under him and the subsequent ratification of their choice by

the burgess and city council.

Numerous radical improvements have been effected in the

local department imder his administration, among them being

a strictly up-to-date Gamewell fire alarm telegraph system,

twenty-four large size fire hydrants, new hose and general

equipment, an American-La France motor-driven triple com-

bination apparatus and the new $12,000 fire station, which
Hanoverians say gives their city one of the best equipped fire

departments of any 9,000-inhabitant community in the state.

BARBER OF DOTHAN

C. J. Barber, chief of the city of Dothan's (Ala.) fire de-

partment, has spent seventeen years in battling the flames.

He early joined a volunteer department in Columbus, Ga., his

native town, and assumed charge of the Dothan, Ala., paid de-

partment in January, 1915.

At the time of his appointment to Dothan, the city had no

law for building inspection or civic regulations as to storage

of oil, gasoline, explosives, motion picture shows, etc. Along

with his efficient work in putting the department upon an effi-

cient basis, Chief Barber also put forward vigorous efforts

towards adequate protective legislation, and the agitation

which he thus fathered today has won for Dothan all that

could be wished.

pilP^pgai^?--^-^-- -^

WHITE COMBIN'ATIOX HOSE AND CHEMICAL, AS
OPERATED BY THE CITY OF COCKEYSVILLE, MD.
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Statistics of Fire Departments
A—Total for machines of (he class. BD—Business district.

G—Streets in good condition. R—Reservoir. S—Standpipe.

This table of statistics should be considered with the tables
given in the special Motor Trucks insert to obtain the full

information about the departments. This table gives the gen-
eral statistics of the departments and the names of fire chiefs
and members of tire committees. The large table in the Motor
Trucks insert gives full information about the motor-driven
apparatus in use, more particularly the motor apparatus in-

stalled within the last five years. In the same section will

D— Direct pi-essiire. E—Each machine. F—Streets in fair condition.

be found a list of the proposed additions of motor apparatus
to departments during 1917, which shows that there is plenty
of improvement in progress, altho the number of departments
which report themselves completely motorized is rapidly in-

creasing. One or two figure references in the column headed
"Condition of Streets" are to notes which will be found at the
head of the table in the Motor Truck.s section.

City

Alabama

—

Birmingham
Mobile . '67.2l'l

<

"is '

18

i

Arizona

—

Phoenix 25,11(111 4.35 0.49" 91.28

Arkansas—
Ft Smith . 32.000

17 000
13.5 Vi 187

Helena

California

—

Alameda 31.000 23.0 0.2 70

Alhambra
Bakersfleld
Berkeley
Long Beach
Los Angeles

. 10,000
. 20,000

65,000
. 40,000
. 600,000

6.0
12.0
10.0
13 Vi

338

0.2

2.()

13%

76
158
170

Oakland . 250.000
. 47,000

8,000

58
13
3.0

2

1

1.0

527

Petaluma 55

Redlands
Riverside

. 12,000
. 19.000
. 15,000

. 12,000
42,500

16.5
40
9
9

!V2

"o'.i

3

200

Stockton 175

Colorado-
Boulder . 12.500 4.0 0.7 17

Colorado Spring.s.

.

Grand Junction. . .

33.0011

8.110(1

8.5

l.S

O.G
0.3

125
18

Greeley . 10.000 4 0.4 64

Pueblo . C5.0(I0 13U 2 240

Connecticut

—

D.'inbuiy 24.IJ1M) 7 4 61)

Greer.wich
Hartford

42,000
, 130.00"

9
18

10
144

Middlctown . 13.000 2V2 2V- 211

Xaugatuck
New Britain

1.600
60,000 13

'

i Vi;

Stamford . 33,000 7ii 6 62

Torrington 26,01)11 I'i

AVillimantic 14.1 1 30

Delaware

—

Wilmington

Florida

—

"•.Minisville 1 1 ,000 4 4 96

KiV West. .,,

Miami . 25.000
12.000 2li "vjW. Tampa 70

Georgia

—

. 13..')00 4.9 0.2 52

-Vthens 20.000 7.5 0.5 110

Brun.«wick ., 15.000 6 1 20

Home . 20,000 3.4 0.2 75

Idaho-
Boise
Pocatello

. 25.0(11)

. 15. (

0.7

1.6

110

Name of Chief

24 A. F. Wright.

24 W. T. Steinmetz.

6 Frank L. Hilton.
23 H. R. Shafflnt.
74 G. Sydney Rose.
35 G. C. Craw.
650 A. J. Eley.

202 Elliott Whitehead.
50 A. M. Clifford.
4 R. S. Adams.

3 Ed. Mosbaugh.
9 Joseph Schneider.
4 W. M. Jackson.
8 R. S. T Mt.

36 M. D. Murphy.

7 E. A. Johnson.

8 Floyd Preston.

53 Sam Christy.

Comr. Laz. Schwarz.

Robt. A. Craig. iCy. Mgr. ; Peter
Corpstein. Mayor; Frank Woods,
Geo. McBean. J. A. Jones, C. H.
Dunlap. Comrs.

D. F. Singleton. Comr.
J. B. Coonly, F. E. Ruen.

John H. Walker. E. J. Probst.
John Wilkens.

Geo. L. Yelland. Com. Pub. Saf.
W. Morgan. Cy. Mgr.
C. Hoff.

Mayor. F. T. Wordman; A. F.
Frankenstein. J. P. Yates.

F. F. Jackson. Comr. P. S.
W. B. Loughery.
M. O. Torr. G. B. Rodd. O. Cline.

E. Sabrance.
E. J. Underwood. A. E. Carter.
J. R. Williams. Comr. P. S.
J. W. Tubbs. W. A. Greenleaf.
Chas. Canfield.
Mayor O. N. Ford.
A. C. Dullahan. F. A. Kenyon.

A. E. Chase. J. A. Hunter. T. D.
Eberhart. Fred White.

Comr. Pub. Safety.
C. E. Cherrington. H. F. Verbeck.

J. A. Rankin. C. K. Holmberg,
L. E. Blacksom.

Louis Baab. B. F. Woodruff. Cot-
tingham.

Knox Burton. West, Oiin.

D 12 169 D. E. Johnson. J. A. Leonard. J. H. Tague. C. C.
Lindquist, J. H. Cassidy.

U 9 15 Peter Beckerle. Emil (r.oos. H. E. Meeker. C. Jud-
son.

K 2 16 .1. M. Sullivan. Richard Cutwater. T. F. Howley.
U 15 J. c. Morcan. H. B. Clark. Wm. McKane. D. Eis-

ner. T. F. Garvan. John Gleason,
J. Mclntyre.

3 8 G. s. Pett. A. V. McDowell. H. C. F. Howell.
E. L. Feree.

R 2 3 <;. w Hoadloy. H. B. Tuttle. John Fitzgerald,
K 5 33 K. .\l. Dame. E. G. Babcock. F. L. Moran. H.

Steele.
K 3 36 H. \v . Parker. ^\. F. Joyce. W. F. Cressy. F. C.

Ortinger.
Kl) 1 5 H. J. Kellcy. W. -V. Gleeson. E. J. Kelley. J. M.

Cluxton. J. A. Woodhead.
R 3 T. 1'. Foley. G. -M. Graves, C. M. Hollbrook, W.

J. Jenkens.

Geo. Taylor. Secretary.

sn 1 2 E. w MeCreary. R. B. Bush, J. H. Colson. J. A.
Goodwin.

SD 3 14 T E Reedy. D. L. Cash. B. B. Warren. A. B.
Cleare.

n 3 30 H K Chase. Casper Hefty.
DS 1 10 L. L. Moan. J. M. Rey. P. Rey. G. N. Ben-

u 1 8 J. H. Parker. 1. J. Kalnum. H. O. Jones. R. H.
Horton.

SI) 2 19 C. W McDoniian. E. K, Lumpkin. Jr.. J. Z. Hoke, H.
R. Palmer.

SK 1 10 J. H. Harii.-iiui. M. B. McKimon. B. F. Jones, J.

Sidney Roberts.
u 4 21 J. A. Sharp. C. S. Pruden. .\. B. Arrington. E.

E. Lindsey. F. B. Holbrook. J.

P. Jones.

n t 32 c. V. Lind.say. J. A. Davis.
R 2 9 .A H. Candcld. J. W. Hopkin.s. \\ill,ird Green. W.
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City &
a.

Illinois

—

Alton 25,000

Aurora 38,000

Beardstown 7,453

BeUeville 25,000

Belvidere 8,000

Bloomington 30,000
Cairo 18,000

Canton 12,600

Centralia 10,000
Charleston 8,000

Chicago Heights 20,000

Cicero 40,000

Decatur 41.000
DeKalb 9,000

Dixon 10,000
E. St. Louis 80,000

Edwardsville 7,500

Elgin 27,000
Galesburg 25,000

Granite City 17,000
Jacksonville 18,000
Joliet 55,000
Kewanee 15,000
ilattoon 15,000

Monmouth 10,000

Murphysboro 12,000
Oak Parle 35,000

Paris 9,500
Pana 8,000

Pekin 12,500
Springfield 63,000
Urbana 11,000

Indiana

—

Anderson 32,000
Brazil 12,000

CrawfordsvlUe 12,000

Elkhart 23,000

Elwood 13,000

EVankfort 10,000

Gary 45,000
Goshen 10,000

Huntington 15,000

rndianapoUs 300,000

Kokomo 20,000

Logansport 21,000

Michigan City 23,000
Muncie 29,000
Portland 6,000

Richmond 30,000

Shelby\-iUe 10,000

South Bend 70,000

Terre Haute 75,000

Vincennes 20,000
Whiting 7,500

Iowa

—

Burlington 25,000
Cedar Rapids 45,000
CouncU Bluffs 32,000

Davenport 50,000

Des Moines 105,568
Dubuque 45,000
Ft. Dodge 20,000

S5

5^ a

1.5

6

2.5

6

19

100

CM
y o ^5

o o
zx

Name of Chief

G SD 6 "Wra. Feldwisch.

GF SD 6 29 G. J. Rang.

G SD 2 2 Claude Miller.

G D 2 18 H. C. Kunz.

F D 2 8 Frank Clark.

F
F

SD
RD

e
2

34
17

Henry Mayer.
Peter Lind.

F D 1 C. H. Totten.

F
G "d

1
1

2
2

Ray Hoffman.
C. W. Roberts.

S 2 14 M. S. Philip.

F E 48 A. F. Hede.

G
F

D
D

4
1

39
7

G. W. Devore.
M. H. McEvoy.

6 T. B. Coffey.
78 M. J. Tobin.

3 C. H. Fiegenbaum.

9
1%
0.2

110
110

23
34

F
G

SD
RD

5
3

27
18

Wra. Haible.
J. E. Cater.

25
16
4
3

3

2

2

0^3

126
84

180

'60

• 12
28
55
7

24

F
F
G
F
F

D
R
D
R
S

1
1
5
1
2

6
11
38
6

8

Fred Stegelmeyer
Samuel Hunt.
G. 'W. Royce.
D. V,'. Hawthorne.
J. C. Weaver.

4 0.2 28 G D 2 5 T. A. Wilson.

3.6 3.6
1

64
94

14
85

F
G D

1
3

4
21

Alb. Herring.
H. J. Schoff.

4.5
4

1
0.1

45
35

14
6

G
F

S
SD

1
1

6 C. H. Ulrich.
G. W. Searles.

6hi
8.6

0.1
1

80
167

19^4
73

G
F
G

SD
R
D

1
8
1

6
77

J. F. Jaeckel.
Peter Jacobs.
W. H. Roughton.

7
4 1

50
60

26
15

G
G

D
R

4
1

25
6

C. G. Alford.
Oscar Todd.

16 2M 26 14 G D 2 10 J. W. Hurley.

6 0.1 100 21 F D 4 25 Alex Dotson.

Herman Barber.

6 Roy Henderson.

49 Wilfred Grant.
6 John Snobarger.

IS Edwin Beard.

335 J. H. Johnson.

17 Ed. Shauman.

24 John Griffin.

40 6 F D
69 13 G D
28 2 G D

198 71 G SD

220 53 F D

'is
26

12 V2

G
G

S
D

50
52

G
G
G

D
D
RD

16 I. C. Bauman.
J. E. Casey.
A. O. Ball.

E. E. Miller.

J. H. Briggs.

I. W. Sibrel.

Harry Bledsoe.

G. L. Snyder.
C. C. Lampman.

54 1 1S5

6% 0.4 90

17 L. F. Blank.
38 W. A. Mohrbacher.
27 W. A. Williamson.

65 Peter Denger.

127 WiU Burnett.
62 J. R. Reinfried.
9 F. B. Trusty.

H. B. Herb, Joe Grosham, Moses
Rubinstein.

P. H. Jungles, Harvey Rockmeyer.
Fred Butke.

E. E. Angier, Wm. Scullion, Harry
Knippenberg, C. H. Davis.

Henry Baumgarten, Peter Jung,
Chas. Hassel.

W. L. Rairdin, J. F. Meyers, W.
H. Robinson.

A. G. Ereckson, Comr.
Chas. Feuchter, F. D. Nellis, M. J.
HoUey. Dan Kelly, Mayor, Wal-
ter Wood.

Jos. Schuler, G. C. Sandburg, H.
E. Mannahan.

John Hopkins.
Palmer Stoner. Jas. Dunifer, Theo.

Nickel.?.
L. C. Miller, F. W. DeBolt, Elsa

Miller.
J. S. Ryland, Hart Sunek, Bach-
man.

J. F. Mattes.
W. P. Hiland, P. Seaholra, A. Nel-

son.
J. D. Vanbibber.
Edw. Cunningham, G. Janner.

Phil. Minuette. J. Haggerty. S. J.
Fowler, A. Murphy, W. McXary,
W. B. Crawford.

J. J. Watson, F. W. Schulze, E. J.
Homing, J. P. Borman. .

C. L. Kohn, Comr. P. S.

J. P. Evans, J. F. Dolan, J. E.
Anderson.

C. Schwartz. Hodges, Jerdon.
J. Edgar Martin.
Thos. Gorey.
W. S. Buckingham.
Wm. Byers, Wm. Haskell, Os-

borne.
W. E. Loftus, John Strand, Jas.

Costello.
D. M. Anderson.
G. "W. Hales, B. B. Dutton, D.
Nelson.

Frank Clinton.
Grover Clements, Chas. Hill. J. L.
Haynes.

J. W. Zuckwiler.
R. R. Reece, Comr.
J. B. Bennett, Roger Tyrell, El-
mer Johnson.

H. Urban, E. Station, S. HeavUn.
Frank Crawford, John Row, Will
Treagor.

H. T. Schenck, Carlton Snyder, M.
U. Borroughs.

J. B. Davidson, F. E. Hughes, Eli
Coleman.

Charles Meisley. James Bradley,
W. E. Hare.

I. E. Scripture. Q. A. Kennedy,
H. F. ftTiite.

K. M. Burr. Albert Carlson.
Wm. Collins, X. W. Monroe, Edw.
Nymeyer.

Fred Bowers. Jacob L.a Monte,
John Kenower.

Albert Gall, A. H. Wahl, Robt.
Metzger.

Wm. Helmich, Wm. Webb, T. F.
L>-nn, B. P. W.

Adrian Beale. Mayor; F. V. Guth-
rie, St Comr.; Thos. Fllnn, Cy.
Engr. ; Harry Thompson.

A. W. Voss. Ohms, Bennett, Bates.
P. W. Goebel.
Frank Wilt. Harvey Humphries,
W. H. Hutchins.

Chas. Marlatt, Alfred Bavis, John
McMinn.

Chas. Jackson, Joseph Pearson,
Edward Burkher.

B. F. Augustine. A. Hibbard,
Clement Smogor.

Jacob Frisz. I. F. Mehegan, Oscar
Kantmann.

Ed. Matsch.
Martin Evans, Comr. P. S.

F. M. Williams, Gus Clausen, W.
A. Williamson.

Wm. H. Gosch, B. Raben, W.
Moeller.

Ben Woolgar, Comr. P. S.

G. Ragatz, J. Drexler, J. McEvoy.
C. H. Smith. J. F. Ford. F. W.

Collins.

December, 191S



STATISTICS OF FIRE DEPARTMENTS

City § £
ft* <

Iowa City 12,000
Keokuk 15,176 20
Marshalltown 16.065 8.6
Mason City 31,000 12
Muscatine 16,178 ....
Oskaloosa 11,000 i

Ottumwa 25,000 12
Sioux City 62,000 44
Waterloo 33,000 13

Kansas

—

Atchison 18,000 6

Chanute 10,000 2M

Ft. Scott 13,000 2
Independence 13,500 6

Kansas City 100.000 18
Leavenworth 22,000 7.4
Manhattan 7,000 4
Newton 9,000 4

Parsons 20,730 2.5
Pittsburg 22.000 i%
Salina 12,000 7

Topeka 53,000 8Vi
Wichita 65,000 28

Kentucky

—

Ashland 12,000 2.5

HopkinsWlle 12,000 4

Lexington 41,500 8
Newport 32,500 IV*

Louisiana

—

Morgan City 6,000 1
Shreveport 42,00i.i 10

Maine

—

Bath 9,000 15

Lewiston 30,000 35

Portland 62.000 22

Skowhegan 5,500 4

Maryland^
Baltimore

Cumberland 28.000

Massachusetts

—

Adams 14,000 25

Attleboro 18,000
Beverly 23,000 15

Boston
Brockton 65,000 22

Brookline
Chelsea 43,426 2 '4

Chicopee 30,138
Dedham 10,000 20
Easthampton 11,000 14'.^i

Fitchburg 41,000 28

Franklin 7,000 9

Gardner 17.000 23

Lawrence 90,000 6
Lowell 116,000 14
Lynn 100,000 11
Maiden 50.000 4%.
Marblehead 7,500 5

Maynard 6.500 lU
Melrose 17,314
Milford 14,000 14

Milton 8.800
New Bedford 112,000 1

9

Newburyport 15.000

Norwood 12,600 11
Peabody 18,000 6
Qulncy 40,600 17

Revere 30,000 6

December, 1916

BVfe

i
P
P

11

3110 100 F D
X9 22 G D

130 40 F D

15 G D
35 F

F
R

192 52 G D

90 29 G SRD

235 21 G D
106 50 G SD

42 D
297 140 G D

G RD
35 28 G E
3b 20 F SD

50 34 P SD

175
450

90
82

F
G

35 35 G

SO
40

56
30

GF
G

D 5

R 4

^.1
Name of Chief

'ii
10
15
13
5

J. J. Clark.
John Anderson.
A. T. Anderson.
Thos. Conner.
J. J. Brown.
I. H. McCracken.

'si
24

C. W. Slvan.
G. M. Kellogg.
A. A. Dunham.

15 John Compton.

4 N. E. Barker.

8 M. W. Smith.
6 Roy Pitts.

112 John McNarrey.
17 M. Bahler.
2 W. P. Coudray.
4 Guy Kemper.

10 W. A. Buel.
14 T. W. Howe.
6 B. N. Camp.

77 Joseph Hanlon.
50 A. G. Walden.

8 H. H. Davenport.

4 E. P. Fears.
43 W. A. Jesse.
16 Sam'I Rardin.

3 C. B. Parks.

10 M. J. Moriarty.

97 A. D. Butler.

1 Mark Sarage.

R 43 797 August Emrich.

G R 3 17 R. C. Hoenicka.

G 3 H. A. Jones.

G S 5 19 H. R. Packard.
20 R. H. Grant.

74 W. P. Daley.

45 D. M. Hudson.

32 J. E. Pomphret.
6 H. J. Harrigan.
4 A. J. Krenle.

45 T. F. Murnane.

E. L. Metcalf.

G. S. Hodgman.

R.S 9 71 n E. Carey.
K 14 134 E F. Saunders.
R 1(1 97 E. E. Chase.

HD 6 51 J. T. Nichols, Actg
SK 2 5 J. T. Adams.

2 G. H. Gutterldge.
11 Joseph Edwards.
1 E. J. Burke.

G
G

D
RD

3
11

13
108

J. Harry Holmes
E. F. Dahill.

F S 5 2 J. L. Lewl».

G
G
F

SD
RD
D

2
5
6

3
11
34

J. F. Boyden.
J. F. Barrett.
Faxon Billings.

F 6 26 A. L. Kimball.

Members of Fire Committee,
Chairman Named First

John Breese.
Fred Hilpert, Jr., Comr. P. S.
Ed. T. Austin, Dir. P. S.
C. A. Codwise.
John Deircks.
Al. Mendenhall, Lee Fansher. J.
H. Pickett.

Fritz Ehrman, Comr. P. S.
Geo. E. Ward.
M. J. Morgan, J. W. Reckert, E. G.
Rath.

C. A. Brown, Frank Bracke, L. J.
Ham, Fayet Kested, H. M. Ernst

Mayor. J. L. Marrison; W. M. Bar-
ber, W. T. Sams, N. E. Barker.

P. C. Hesser.
Mayor, R. R. Bettman.
Commisioners.
Mayor. Ed. Crancer.
S. F. Goheen.
Mayor, A. J. Duff; G. C. Cook. A

B. Gilbert.

Mayor.
A. L. Wolff. J. V.
Mishler.

Mayor.
Mayor, O. H. Bently.

Osberg, John

J. H. McCleary, Howard Collins,
R. O. Poague.

FYank Bassett.
Geo. Laud, H. M. Schoonmaker.
C. Ebert, Comr. P. S.

Ralph Conel, Henry Leeman, Chas.
Hooper, Harry Bonire, Geo. Bar-
ker. Alex Mason.

G. S. Libby, Mayor: L. J. Braun.
S. F. Brogan. J. E. Scott, F. M.
Langley.

Mayor, W. G. Chapman; C. B.
Clarke, J. P. McCarthy. S. O.
Symonds, C. E. Files. M. J.
Bowen.

E. C. Butler, R. T. Patten, M. C.
Viles.

Richard H. Johns. Albert Diggs.
S. T. Manning.

Oscar A. Eyerman, Comr.

G. B. Adams, F. M. Waters, P. P
Smith.

H. R. Packard.
T. D. Connolly, Paul Eaton, Ed-
ward Thompson.

\V. E. Johnson. W. L. Gleason, O.
E. Peterson, H. D. Bent, F. D.
Rowe.

R. A. Voke, W.
WhoUey.

A. Morse, J. E.

J. H. Delaney, J. B. Fellows, G. H
Gibson. W. G. Hayes, T. H
Powers.

H. E. Ruggles, A. J. Gallison, G.
E. Emerson, F. P. Chapman.

J. W. Davis. W. J. Littaker, Ells-
worth Brown.

J. W. Cadogan, Dir. P. S.
X. F. Putnam. Comr.
Mayor. G. H. Newhall.
J. H. Hannan.
J. T. Adams, W. H. H. Atkins. J.
T. High, T. H. Rhoades, C. A.
Goodwin.

T. H. Gilman.
E. J. Burke, Norman Adams, J. E
Higgeston.

S. A. Goodfcllow. S. E. Bentley, G.
D. LaCroix. P. Andette.

W. S. McKay, Edw. Perkins. Bam-
ford. Jos. Blood. Philip Weare
Herbert Patten.

C. A. Bingham. Cy. Mgr.

B. P. Gallagher, Palmer Boleteo.
Griffln. Geary.

Mayor. A. B. Curtis. H. J. Har-
ding.
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r5S

City o

Salem 4,3U0

Spencer 6,000

Taunton 36,161
Wakefield 13,000

Waltham 31.000

Watertown 19,000

Wellesley 7,500

Winthrop ^?-???
Woburn 16,410

Worcester 170,000

Michigan-
Adrian 11.000

Albion MOO
Alpena 14,000

Battle Creek 35.000

Benton Harbor 11.000

Cadillac ..-. 10.000

Flint '».000

0.and Rapids 125.000

Hillsdale 5.001

Holland
" 12.000

Iron Mountain 9.500

Ironwood 19.000

Jackson 45.000

Lansing 55,000

Marquette 12.000

Menominee li-xTn
Muskegon 35,000

PonOac 25,000

Saginaw 'O.OOO

StJoseph 6.000

Traverse City 12.000

Minnesota

—

Cloquet 1.031

Duluth 90.000

Hibbing 15.000
Minneapolis 354.000

St. Paul 285.000

Stillwater 10.180

Winona 25.000

Mississippi

—

Greenville 12.500

Vicksburg 22.nno

Missouri

—

Carthage 12.00U
Columbia 15.000

Hannibal.. 22.000
Kansas City 350.000
Moberly 15,000

Poplar Bluff 11.000

St. Charles 10,000

St. Joseph 80,000
St. Louis
Springfield 50.000
Trenton 7.500

Webb City 15.000

Webster Groves 10.000

Montana

—

Anaconda 18.000

Bozeman 7.500

KaUspell 5.000

Missoula 20,000

7','.

6 '^

2Vi Vl

1%
53^

33

lis

3^4 1 20 10
60 10 1,100 4!>t(

3% % - 100 28

200

"366

SRD 12
D 1

RD 2

GF
19 GFB

110

150

oF Name of Chie
Z^

43 H C. Kimball.

J. w Rogan.
36 K. .A. Leonard.
6 W h: Cade.

23 G 1,. Johnson.
12 .1. w. O-Hearn.
7 .1. R Doyle.
S t-' \v Woollcott

12 F. K. Tracy.

212 W. X. Avery.

L. L. Knowles.

F. W. Griswold.
R. E. Wilson.
W. P. Weeks.
Irving Clauser.

2 C. Blom. Jr.

8 Lee Lalonde.

8 Will Boyer.

V,'. J. Johnston.
L. C. Collins.
Napoleon Belfy.

J. B. Austin.
R. B. Hudson.
H. G. Hughson.
T. C. Murrav.

S Geo. Mayhan.
Ill Joseph Randall.
28 C. Mcllhargey.
425 C. W. Ringer.

31 W. C. Norton.

18 E. V. Donovan.

25 J. W. Wilks.

4

S. S. Mathews.
E. X. Kurtz.

11
396

4

T. B. Parks.
J. C. Egner.
J. D. Crews.

2 C. E. Langley.

4 Henry Hatchmey

100
819
43
1

P. P. Kane.
F. E. Henderson
W. R. Price.
G. Himen.

7 G. C. "Wilson.

7 R. M. Odien.

7 Chas. Collins.

3 W.* G. Alexander.

3 C. D. O'Neil.

9 P. F. Loffner.

J. L. Sheehan.

A. W. Bixby.
Board of Selectmen.
H. X. Bangs, F. G. Smith.
W. R. Merchant. E. H. Marshall.

J. F. McGovern, Lewis Menchin,
J. P. Lynch.

H. A. Cooke. E. W. Jenkins. C.
W. Corbett. F. S. Clark. W. W.
Lassey. H. A. Nash. J. V. Raf-
ferty.

Mayor. A. D. Billings: F. T.
Older. L. L. Knowle.s.

Cy. MgT.. Slocum.
H. G. Robey, Cy. Mgr.
J. B. MacGregor.
Wm. Jewell, Ed. Warner. Morse

Hall.
T. V. Stephens, Cy. Mgr.
F. R. Armstrong. Geo. Streat. John

Collins. Frank Torrey. Homer
Vetts. E. G. Frazer.

Wm. E. Elliott.
David Gould. C. H. Tiller. Frank
Johnson.

B. Mulder. Fred Jackson. John
Schouten. H. Brusee. D. M.
Coak.

Petter Rule. J. Landercock. A.
Bant.

Adolph Mueller. Patrick Mullen.
Gust Swanson.

City Manager.
M. Watson. H. Thomas.

Homer Luse, C. Bennett. Lewis
Imes. Geo. Walt.

J. P. Werner.
Simon Bolin. Bruno Schultz.
Mitchell Brown. Wm. Cayo, Peter
Kemp.

R. J. Lounsbury.
Mayor H. F. Paddock. Comr.
J. J. MiUer.
G. W. Lardie. Comr.

Frank Tetka. Andrew Norman.
B. Silberstein, Com. P. S.

John Curren. D. D. Haley & Chief.
L. N. Ritten. E. W. Hawley. E. J.
Swerney. John Peterson. T. O.
Dahl.

Henry McCoU. Comr. P. S.
Mayor. J. R. KoUmer; M. L. Mur-
phy. Ernest Torinna. Hugh
Campbell. Roble AVoerz.

H. J. McConnon. J. R. Schooth
H. J. Willis. F. J. Buchholz. J.
W. Jeneczek.

J. E. Leppert. J. N. Croch. Joe
Milzinski.

W. H. Miller. *«'. J. Hossley. May-
or. J. J. Hayes.

L. S. Dunham. J. W. Rodd.
Percy Klass. E. B. McDonald. W.

D. Shaw.
John Snitzer. Comr.
W. W. Harnden.
W. R. Butler. E. P. Hutchinson.
O. R. Nise.

I. D. DeLapp. C. E. Langley. Ed
Patton. ^V. T. Morris.

Henry Brocker. Herman Feldman.
Ford Hallbruegge.

Mavor Gideon.
il. A. Christopher, Ben Hall. G.
H. Titcomb.

Ben Reynolds, Ed. James. M.
Westerman. E. Culver. J.
Schwartz. G. "W. Crocker.

John Nolan. H. C. Ryan. E. Booth.

Emery Kell. Jas. McCavitt. John
Tierney.

E. J. Hines. M. J. O'Connell. J. N.
Pratt.

W. P. Twining. G. A. Brinkman.
Jno. Fishel.

T. E. Kemp.

December, 1916



STATISTICS OF FIRE DEPARTMENTS

City o'

h
Nebraska

—

Colunibu.v 6,000
Grand Island 15,000
Nebraska City 6.200

• Xorfolli 9,500

Nevada

—

Reno 13,500

New Hampshire

—

Concord 21,497

Laconia 14.000

Manchester 80.000

Nashua 30,000

Portsmouth 13,000

New Jersey

—

Elizabeth 85,000

Irvington 21,000
Jersey City 271,000
Passaic 66,000
PlainHeld 30.000
Rutherford 8.500

Trenton 106.000
New Mexico

—

Albuquerque 15.000

Roswell 8.500

New York

—

Albany 110.000

Amsterdam 35.000

Auburn 36.000
Batavia 14.000
Binghamton 53.688
echoes 24.000
Corning 15.000

Cortland 13.500

Elniira

Fulton 12.400

Jamestown 38,000

Little Falls 15.000

Newburg 30,000
NeWRochelle 31.758

Oswego 26.000

Plattsburg 12,000
Rochester 260.000
Rome 24.000

Schenectady 90.000
Solvay 5.500
Syracuse 150.000
Tonawanda 10.000

Troy 80.000
White Plains 20.000
Yonkers 95.000

North Carolina

—

Asheville 26.000
Durham 23.000

Elizabeth City 12.000
Oreensboro 23.000
High Point 13.000
New Bern 16.000
Raleigh 30.000

North Dakota

—

Jamestown

Ohio-
Alliance 20.000
Ashland 10.000
Bellaire 15.000
Bellefontaine 9,000

Canton 65.200
Conneaut 12.000
Delaware 10.000

E.Cleveland 12.200

Elyria 22.000

Oallipolis 7.000
Hamilton 40,000

December, 19ie

2%

1116

25

175

'

300

1?
O

If d c
2;k

Name of Chit

P SD 3 A J. Galley.
F D 4 5 T M, Dillon.
G D 1 2 H. H. Bartling

F S 3 2 V. A. Nenow.

G R 2 20 R. B. Howcroft

RD

DR

13 W. C. Green.

5 A. W. Spring.

. .

.

T. W. Lane.

28 C. H. Whitney.

7 W. F. Wood.-!.

75 Aug. Gerstung.

3 13 H J. Groom
D 27 350 Kr ger Boyle.

6 54 R. H. Bowke
4 5 T. (), Doane.

SD 4 2 K. O. Farnui

RS 12 J. W. Beyine

11 J. \V. Bun

^\•. W. Bridgeford.

Wm. Stiehel.

E. J. Jewhur.-'t.
\V. H. McBride.
A. H. Lyon.
T. C. Collin.
J. W. McCarthy.

E. M. Eastman.

J. H. Espey.

H. L. Waugli.

H. S. Rodgers.

E. J. Cooney.

18 R. G. Blackburn.

D 1 6 E Seymour.
GD 26 Charles Little,
K 3 21 G. M Bower.

D 11 100 H R Yates.
R 3 R R Blair.
SR IV 215 T •F Ryan.
D 4 6 (". K. Rech.

R 17 85 P: Iri ck Byron.
SD 6 F. .1, Kecfe.
K 10 126 J. J. Mulcahey.

R 1 7 J, H Wood.
D 4 26 D. C. Christian

D 2 J. R. Floro. Jr.
K 4 14 F. N. Taylor.
S 3 6 K. K. Ingram.

SD 2 6 s H. Coward.
SD 28 c. D. Farmer.

J. Cm. Bensch.

J. E. Held.
Nathan Straus
Jas. R. Fitton.
H. S. Blair.

R.
T.
C.

C). Mcsnar.
J. Gough.
W. Kciser.

E. T. Woolway

W N. Batefi.

Ww R. White.
C. Dowty.

Members of Fire Committee.
Chairman Named First

Frank Rudat. L. F. Rector.
J. E. Hanna.
Bert Ryder. O. A. Rocs. Herman
Schomerus.

E. Bruggeman. M. C. Fraser, Matt
Shaffer. Jr.

F. JI. Dodge. G. O. Robinson. Roy
Fraser.

C. E. Rowo. C. J. Avery, C. R.
Davis.

H. R. Bennett. A. L. Garmon. H.
L. Clough.

H. C. Lintott. C. H. Austin. E. W.
Duncklee.

Valentine Hitt. Clarence Smart
.lohn Sullivan.

R. L. Patterson, Frederick Kurtz,
Frederick Bender, C. Schandler,
Otto Wagner,

Leonard Setaro.
Frank Hoyne. Dir. P. S.
Jno. H. Kehoe. Comr. P. S.
John Core.
E. J. Kennedy, F. W. Sheaf, T.

J. Johnson.
G. B. LaBarre. Dir. P. S.

A\'. F. Switzer. S. S. Gilbert. C. G.
Gibson.

A. L. Whiteman.

W. G. Knapp. Jno. Hawkins. M.
Fisher.

F. J. Blood, Jos. Nadler, John
Hungerschafer.

D. P. Swerney, Comr.
Geo. Winters, Hartley, Ware.
F. W. Spaulding. Comr. P. S.
J. H. Mitchell. Comr. P. S.
Mayor. G. W. Lane; V. L. Cole,
H. J. Millspaugh.

Edward Alley. C. E. Thompson, W.
H. Gilbert.

H. N. Hoffman. Wra. Ufford, W.
E. Shelve.

L. A. Richardson. John Cava-
naugh. M. E. Mead.

R. Y. Eden. Gust. Hultquist. Gust.
Anderson.

Robert Nolan. T. L. Rogers. W. B.
Shepardson. D. F. Cunningham.

John Sloan.
J. P. Nestler. J. S. Adams, T. E.
Winter.

F. A. Schentgow. E. J. Andefinger,
P. Gallagher. T. J. Kehoe.

P. K. Knowles. R. H. Nash.
R. A. Hamilton. Comr. P. S
H. C. Wiggins. E. S. Williams. E.

D, Besley. N. H. Jones.
J. E. Cole. Comr. P. S.
W. P. Kanar. Vil. Pres.
W. W. Nicholson. Comr. P. S.
Alb. Lozo, Christ. Ackerman, Her-
man Licht.

J. F. Cahill. Comr. P. S.
J. H. Calhoun. Comr. P. S.
Ch.-i.'^. Miller. J. S. Davis. F. H

Stillwell.

D. H. Ramsey. Comr. P. S
L. S. Christian. C. P. Norri.-- A
W. Sorrcll.

J. C Commander, Cv. Mgr
R. M. Reese.
A. Lyon.
S. H. Scott. A. T. Dill. J. Crabtree.
(). G. King. Comr.

Hilton. Wm.

I. H. Patton.
IJoyd Mathews. Chas. Clark
T. B. Phillips. Dir. P. S.
J. C. Brooks. J. C. Reinhart. Fred

Spittle.
R. J. Kunkel.
.Martin. Risley, Fredericks.
Chas. Owens, John WTiite, Patrick

Foley.
Jas. Sanborn. W. Merrick. Wm.
Cowen.

R. F. Vandemark. Dir. P. S.; Asaph
Jones. John Carson. F. R. Cantle.

J. W. Miller. Dir. P. S.
A. E. Egry, Dir. P. S.



MUNICIPAL ENGINEERING

a oj £ M &< g
City §• £ £5 g ~i

PLi <J -< a Sot

Lancaster 16,000 5 0.4 50 15
Lima 43,523 7 1 125 46
Lorain 35,000 10 2 84 35

Marietta 16,000 5-5 35 24

Marion 25,000 6 1.5 50 35
Newarlt 30,000 5 0.1 52 25
Norwood 23.000 3 44

Painesville 8,000 3 0.4 26 16
Portsmouth 32,000 2 40 39

Salem 10.000 214 .... 30 16

Tiffin 15,000 5 0.1 60 25
Toledo 240.000 32 3.3 442 241
Wooster 8,500 3 0.1 33 16

Toungstown 110.000 25 V4

Oklahoma

—

Guthrie 1,400 0.3 150 25
McAlester 15,000 5.7 0.16 125 12
Olclahoraa City 85.000 17 5 425 130

Sapulpa 14,500 3% 3% 41 7

Shawnee 18,000 2 35 23

Oregon

—

Medford 10,000 4 1 40 20

Pennsylvania

—

Altoona '. 52,127 63 41

Berwick 5,000 1 1 25 1.5

Butler 25,000 3 3 40 30

Carnegie 11,430 2 2 13 11

Coaldale 5.154

Coatesville 15.000 5 30 hi

Connellsville 16,000 2 l"^ 29 12
Easton 32.000 3Vfe % 60 8
Erie 92,000 7 Hi 130 67
Franklin 10,000 7V4 hi 14 9\h

Greensburg 20,000 3 3 27% 19^2

Hazleton 32,000 6 7%

Homestead 25,000 1 % A

Jeannette 10,000 0.9 0.1 162 7

Latrobe 10,000 1 1

Lewistown 10,000
Meadville 15,000 1% 33 26

Munhall 6,000 20 15

Newcastle 50.000 10% 0.06 112 46
Philadelphia 1.700,000 129% 129% 1,665 1,467
Pittsburg 575,000 41 983 550
Pottsville 28,000 3% 3% 47 0.6

Rankin 9,000 % 13 6

Uniontown 19,990 21 % 30 16
Westchester 13,250 1%

Wilkes-Barre 75,000 4.8 2 100 500
Windber 10,000 15 2

East Providence

.

22,000 m,

20,000 16

Newport 30,000 7%
Woonsocket 40,000 8.3

South Carolina

—

Columbia 4.000 4.7
Spartanburg 22,578 7

South Dakota

—

Aberdeen 12,000 4

Tennessee

—

Chattanooga 76.000 7
ClarksviUe 12.000 4

|1
. 3
o o

II
Name of Chief

G
G
F

R
D
D

1

4

8

7
35
31

C. A. Landerfelt.
J. C. Mack.
D. E. Hatt.

G R 2 12 G. B. Hoist.

F
F
F
G
G

SD
RD
S

' R

3
4

3
1

3

21
22
21
3

26

T. J. McFarland.
Louis Bauscii.
J. A. Geller.
T. W. Morgan.
G. L. Koerner.

15

G
F

b
D

RD

3

2

17
2

2
13

234
4

Wm. Bolen.
A. D. Harris.
L. H. Elling.
Ed. Snavely.

G DS 10 92 J. Wallace.

G
F
G

SD
S
D

2
10

12
13
76

Theo. Barnthouse.
I. L. Holbrook.
R. M. Brooks.

8 A. W. Smallc
10 L. A. Brown.

6 J. W. Lawton.

12 J. W. Lefevre.

6 Robt. Edwards.

James Bynon.

RD
RD
RD
S

3
1

5

9
1
6

4

8
25

106
2

F.W
T.
J.
F.
O.

E.
. E
P.
M.
D.
F.

Soule.
. DeBolt.
Ricker.
Duerner.
Grimm.
Myers.

R 3 7 L. J. Kepping.

R 3 9 C. R. Bryce.

4 P. C. Schlingmann.

J. L. Ackeman.

G
G
G

R
D

4

4

3
5
2

Tim S. Johnson.
Howard DowdeU.
E. M. Cox.

G
G
G
G
F

S
R
R
R
D

7

75
63
7
1

27
1.047
905

1
1

F. J. Connery.
W. H. Murphy.
J. F. Richards.
"W. L. Stevenson.
H. N. Fritzius.

F
G

R
R

2
3

6 G. H. Litman.
H. J. Griffith.

G
G

R
R 1

67
1

Frank Hochreiter.
S. H. Mills.

F RD 2 16 C. A. Wilbur.

F 2 5 C. H. Simmons.

Joshua Clark.
E. C. Rohm. Dir. P. S.
M. J. Lesher. M. N. Walker, David

Kelly.
T. E. Sayler, Dir. P. S.; J. Schult-

heis, L. A. Dickinson, Geo. Bon-
nell.

C. A. Bigbee, Dir. P. S.
1,. O. Saur. Dir. P. S.
D. J. iConnell. Dir. P. S,
W. .S. Crummer, C. W. Wilson.
Harold Rise.

D. E. Sheehan. Dir. P. S.
A. Litzenbcrger. Welter Fox.
J. C. Newton. Dir. P. S.
Wm. Long, Geo. Fisher, H.
Rhodes, F. L. Steinmetz.

Wm. Harrison, Wm. Reese. A.

Shale.

R. X. Dunham.
J. I. Woods.
Ed. Overholser. Mayor; J. T.
Highby. Comr. P. S.

Don McSiasters.
A. J. Cammack. Tom Adams, Dick
Richards.

John Mann. J. M. Keene, Frank
Amy.

W. C. Myton, Dir. P. S.
Herman Legevira, James Lee, E.
A. Glenn.

Jas. Orr, Jas. Green. Donald Mc-
Donald. Geo. Varnum, Henry
Miller.

I. N. Dushane. J. L. Wright, D. B.
Johns.

John Willing, Sr.. John Maguire,
Fred Fudge.

H. M. Zook. Comr.
M. B. Pryce, Comr.
W. P. Strickland. Comr. P. S.
Henry Kissler. Dir. P. S.
Theodore Clulow, Dir. P. S.
H. J. Hensell. Geo. Weightman,
Robert Feightner, Harry Orr,
Sami. McCrady. W. T. Dun. John
Temble. W. G. Conners.

W. J. Cullen. Jacob Martin, Chas.
Bittenbender, Wm. Gerlach.

John Eicholtz. Frank Fulton. Wm.
Hawley. George Milton. Thos.
McGeven.

E. M. Gaughan. J. Hart. G.- W.
TATiiteman, Ed. Egan. Dr.
Ringer.

James Weimer, Geo. Creteau, S. J.

Cennow.
F. W. Sills.

Geo. Maxwell. Dir.
Chas. Menk. A. J. Tiley. Jas. Gif-

ford.
J. M. Hamilton.

J. P. Kerr. Pres. Council.
J .O. Bearstler.
Harry Johns. Wm. Watkins. J. K.

Milligan.
Robert Hogsett, Dir. P. S.

S. B. Darlington, H. R. Guss. E. S.
Darlington.

J. G. Schuler. Supt.
Banks Eakins. G. Butterbaugh.
John Hartman. Dan Mills. Harry
Deitz, R. M. Gouchnor.

F. D. Frerman. R. C. Simmons,
Peter Clare.

H. T. Ray, H. R. Adams, R. G.
McMeehan, F. E. White, W. Van
ArsdeU.

Frank Girard. Chmn. ; Fred Bur-
ton. L. J. Archambault, J. F.
Carroll.

12 E. I. Kingsley. S. H. Lynch, Comr.

T. C. Betterton, Comr.
Chas. Perkins. Sam Hodgso

D. Runyon.

December, I9ie



STATISTICS OF FIRE DEPARTMENTS

JM
M fed
d tS S

City §• £ 2j
Ck < <

Jackson 30,000 hV^ 0.2

Johnson City 13.000 32 6
Nashville 125,000 18 9

Texas

—

Abilene 1,'i.OOO 0.2
Amarillo 17,000 8'/^ ^

Austin 40,000 15 %
Beaumont 35,000 6 0.6

Dallas 135.000 20 IL.
Denison 20.000 4 1

El Paso 62,000 10

Galveston 48.000 6i,i eVa
Houston Heights ..

.

13,808

Laredo 22,000

Marshall 15,000 9 14.

San Angelo 15.000 7

Sherman 14.480 4 0.4
Texarkana 20,000 5 I'/i

Wichita 17.000 9

Utah—
Ogden 30,000 leVj 3

Vermont

—

Burlington 22,000 6 6

Montpelier 8,000 8 8

St. John.sbury 8,000 4

Virginia—
Charlottesville 10,000 8 6

Roanoke 52,000 7

Staunton 15,000

Washington

—

Bellingham 36,000 23 1

Everett 12,000 0.2
N.Yakima 18,000 3H 1

Olympia 10,000 6 %
Spokane 125,000 40 IVt,

Tacoma 104,179 43 Ii94

Vancouver 12,000 20 20

Walla Walla 20,000 3.7 0.6

West Virginia—
Martinsburg 12,000 2^ 1

Moundsville 12,000 4 4
Wheeling

Wisconsin

—

Antigo 8,000 1 0.1
Chippewa Falls 10,000 9 ',4

Eau Claire 20,000 12 1
Fond du Lac 20.000 6 0.1

LaCrosse 32.000 10 1

Menomonec 5.500 12 3
Merrill 9,000 5V4 0.1

Milwaukee 448,000 26 8 1-3

Portage 6,500

Sheboygan 30,000 6 2 >/4

Wausau 18,000 6% 1

.?a

S 3m Oo Pco Zffi ^i

90

20

465

Name of Chief

10 13. L. WarUck.

33 iC. L, Woodward.
40 E. E. Eastham.

D
SD
R

14
2

5

176
9
55

H. P. M,ig..,-.

J. C. Cooper.
J. W. Wray.

"s
9
1

81 J. H. Gernand.
Hugh Montgomery

D 2 3 C. C. Biggio.

SD
SD
S
D

i
2

3

6
5

16
19

T. S. Coleman.
John Parker.
G. R. Hamblen.
W. J. Springer.

6 J. L. McClure.

24 G. A. Graves.

27 C. D. Stockwell.

5 W. A. Pattee.

4 H. J. Marden.

12 J. M. Bratton.

14 J. J. Marsh.

9 W. E. Crawford.
18 E. G. Dawson.

RD 1 6 B. H Barnes.

RD
RD
RD

14
12
1

146
112
17

A. L.
C. E.
C. E.

Weeks.
Carlson.
MoCall.

D 2 22 Wm. Metz.

D 4 5 Martin Quinn

R 1 2 H. B. Haddox

7 E. Billings.
7 Joseph Meuli.

51 F. C. McGlachlin.

9

567

4

J. E. Johnson.
Andrew Milspaugh.

Thos. A. Clancy.

C. Li. Nlemeyer.

W. R. Trotter.

F. F. Zeilsdorf.

Members of Fire Committee,
Chairman Named First

Lawrence Taylor. H. M. Harris.
Z. K. Griflin.

Prank Thomas, P. M. Ward. Al-
bert Miller.

Geo. J. Tompkins. Comr.

J. N. Pergison.
W. H. Hardii Cy. Mgr.; J. N.

Lee Bivins, W. E.Beasley
Cazzell.

W. B. Anthony, Dir. P. S.
J. J. Hogan. J. T. Booth. S. W.

Pipkin.
R. I. Winfrey, Comr.

W. G. Jolly. J. W. Fischer. J. P.
O'Connor.

A. P. Norman. Comr.
M. L. O. Andrews. Mayor J. B.
Marmion.

J. P. Leyendecker. J. F. West-
brook, J. Maher.

N. O. Sawyer, Comr.
Eli Wells, Jr., Cy. Mgr.
City Manager.
W. K. Grim, A. W. Kennedy, .T. D.
Sanderson. R. P. Deerough, Gene
Cook.

M. J. Gardner. A. J. Richolt.

A. R. Heywood.

P. E. Perkins, N. Laury. E. F.
Nash.

P. H. Ryan. H. C. ShurltefC. R. H.
Standish.

Mayor.
J. H. Stuart, J. P. Turner, Jr.. A.

Seubert. G. T. Kesler, A. W.
Howard, T. D. Maslow, Wm. Mc-
Dermott, S. O. Porter.

L. C. Ware. G. W. Fretwcll, S. P.
Sillings, G. A. Cottrell.

Otto Hagen, E. C. Harshman, C.
B. AVight.

J. S. McKee.
J. F. Barton, Harry Coonse. Wil-
bur Crocker.

L. C. Ramberg. Geo. Talcott. A.
Tauger.

Mayor. C. A. Fleming.
F. H. Pettit, Comr. P. S.
J. J. Padden, G. R. Percival, E.
H. Mackey.

Mayor, M. Toner.

J. T. Wolford, T. M. Dunn, G. B.
Wiltshire.

F. T. Moore.
Lee Hedges, J. H. Zink, Jas. Rich-
ards, Thos. Fox. Edw. Vaaa. J.
J. Kenney. D. A. Morgan, Wm.
Kieldsing.

Mayor Calhoun.
Otto Detthoft. Erick Myrman. Jo-
seph Sokap. A. H. Jasper, J. M.
Morris.

Mayor John Barron.
John P. Hohonsee. J. J. Breister.

L. P. Peake. and Mayor.
Frank Kohn. Paul Mahoney. H.
Roth.

J. R. Mathews. F. W. Rowe.
Richard Kamke. John Moe, Chas.
Canfleld.

Aldermen Meisenheimer. Campbell,
Baumann. O'Connor. Bohn.

M. J. Downey, F. F. Goss, John
Studemeyer.

Edw. Fisher, J. C. Meyer, Oscar
Schneiderwand.

F. J. Gaetzman. A. V. Gearhart.
Louis Garsko.

December, tOK



Mechanical Agitation and Aeration and Trade Wastes
in the Activated Sludge Process

In connection with the presentation of the American

experiments on activated sludge process of sewage purification

at the October convention of the American Society of Mu-

nicipal Improvements, the following account of recent English

experiments will be of great interest. It Is from a paper

presented at the recent meeting of the Association of Man-

agers of Sewage Disposal Works at Sheffield, England, by

John Haworth, F. S. C, manager and chemist of the Sheffield

sewage works.

These experiments, carried on at Sheffield, are by no

means complete, and have been retarded on account of short-

age of staff and pressure of work due to the war.

While the primary effluents from the contact beds are

usually incapable of putrefaction, at times colloidal solids

separate out on standing, and they are particularly liable

to this effect on account of the large volume of trade wastes,

containing iron and other metallic salts, hydroxides and min-

eral acids discharged into the sewers and present in the sew-

age at the outfall works. Experiments were, therefore, com-

menced about four years ago in order to determine the most

suitable and economical methods by which these primary

effluents from the contact beds might be rendered at all times

satisfactory. The experimental plant consists of tanks, pump,

motor, etc.

Aeration-^lt w^as found that, on standing in contact with

air, opalescent and cloudy effluents became quite clear after

about twenty-four hours. Experiments were, therefore, made
to bring about, if possible, the rapid deposition of colloidal

and other solid matters with subsequent clarification. These

experiments consisted of (1) Aeration by jets of air, (2)

Aeration by forcing air thru porous substances, such as land

tiles and silica bricks. (3) Aeration by causing the liquids

to fall in sprays. (4) Aeration by rapid treatment on per-

colating filters of varying depths. (5) Sand filtration. (6)

Precipitation by chemicals. All these methods produced the

effects desired to a greater or less extent, but by no means

of the percolating filter effluents of high purity, clear and

free from colloidal matters, were obtained. Primary effluents

have been regularly treatedin this manner at the rapid rate

of 800 to 900 gallons per day per cubic yard of material with

satisfactory results over a period of at least four years.

The following chemical results may be taken as typical:

Parts per 100,000.

Sprinkler effluent.

Oxygen absorbed, four hours' test* 0.68

Nitric nitrogen 0.72

Dissolved oxygen test. Oxygen absorbed in five

days at 18.3 deg. Cent 0.63

Suspended solids Traces only

*Llquid treated, 2.51.

The effluent, when diluted with tap water in the propor-

tion of four effluent plus five tap water and the mixture

aerated at 14.5 deg. Cent, (equal to two parts dissolved oxygen

per 100,000) and then incubated for five days at 18.3 deg.

Cent, invariably absorbed less than two parts of oxygen per

100,000, and was, therefore, well within the Royal Commis-
sion standard.

Whilst the early experiments which were made by forcing

air thru porous substances, such as land tiles and silica

bricks, did not yield such hopeful results, there was an in-

centive to continue the experiments, inasmuch as attention

had then been drawn to the use of activated sludge in com-

bination with aeration. Consequently, it was thought that

useful information might be obtained by applying activated

sludge to the treatment of primary effluents. In two of the

experimental tanks, fitted with diffusers. sludge was activated

by the usual method." In one tank primary effluents and mix-

tures of these effluents with settled sewage were dealt with,

and in the other settled sewage was treated. The results have

proved both interesting and instructive. In the case of the

tank treating primary effluents with settled sewage, deposi-

tion of colloidal matters is obtained, but bearing in mind the

large volumes of this liquid which can be dealt with on the

percolating filter and the greater simplicity of the process,

no advantage would be gained by adopting the former.

Briefly, the following are the results arrived at: (1)

Well-clarified effluents are usually obtained which are within

the commonly accepted limits of impurity allowable. (2)

It is found that discharges of acid trade wastes, such as oc-

cur in the Sheffield sewage, destroy the efficiency of the sludge

for a time. On one occasion a particularly strong discharge

resulted in the activity being destroyed, and aeration for

several weeks was required before clarified effluents could

again be obtained. This inhibitory action is more or less pro-

nounced, and, consequently, great care is necessary to render

such abnormal discharges neutral In character and to equalize

their flow so as to render such sewage amenable to purifica-

tion by this process. A still more important point must be

considered, namely, the effects of discharges of trade effluents

containing and consisting essentially of chemical solids of

heterogeneous composition upon the activated sludge. (3>

The porous tiles became choked after a few months' use, ow-

ing to dust and grease in the compressed air, and also by

bacterial masses growing thru the pores of the tiles. This

latter fact has also been proved in connection with the Pas-

teur-Chamberland porous porcelain tube filter. (4) Uneven

aeration occurs by reason of unequal porosity of the tiles.

(5) Tiles have cracked, with the result that the air escapes

at one place, and the tank has had to be stopped for repairs.

This unsatisfactory feature in the use of porous tiles requires

serious consideration. These unsatisfactory features lead one

to the conclusion that, while sewage may be purified by means
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of activated sludge, the mode of application leaves room for

much investigation and improvement before its practical

utility is proved. Experiments have, therefore, been made in

connection with devices for the aeration of liquids without

the use of porous media, and in this direction some of the

latest experiments will now be described.

During a discussion on this question with Mr. F. Scudder,

F. I. C, F. C. S.. of Manchester, he described to me a series

of experiments on the aeration of crude sewage which were

made by him in 1881, in collaboration with the late Dr. Angus
Smith, and called my attention to an apparatus designed for

the oxidation of oils, etc., devised in the year 1880 by Dr.

Storer, and which was used in Angus Smith's experiments.

As a result of this, and with the aid of valuable suggestions

by Mr. Scudder, apparatus has been constructed which prom-

ises satisfactory results, of which several small types may be

seen in operation. The apparatus consists essentially of a

narrow cylindrical tube placed vertically and fitted with a

central spindle, bearing either an archimedean screw or a

series of suitably shaped propeller blades. A number of the

blades are within and others projecting below the lower end

of the tube. The top of the cylindrical tube Is placed at a

suitable depth beneath the surface of the liquid to be aerated.

On rotating the spindle at a rapid rate the liquid is merely

circulated down the cylindrical tube, but on the insertion of a

small air pipe within the edge of the cylindrical tube a large

volume of air is sucked in and distributed into the liquid at

the lower end of the cylinder. The mixed water and air rise

up on the outer side of the tube ready to flow in again, and

thus the aeration is continuous. The apparatus is at present

experimental in character, but, as a mechanical means for

circulating the sludge and at the same time giving abundant

aeration, has so far proved to be simple and effective without

many of the disadvantages to which aeration by forcing of

compressed air thru porous slabs, etc., is liable.

It should be observed that two functions are performed

by the air in the activated sludge process as now operated,

viz., primarily, the supply of oxygen for maintaining the bac-

teriological and chemical action and efficiency of the sludge:

and, secondly, the agitation of the sludge with the liquid. As

only a small proportion of the air is used for oxidation, and

the larger proportion for circulation, it becomes questionable

whether it is economical to use compressed air for purposes

of agitation, or if mechanical agitation, which would carry in

probably the minimum amount of air necessary, would work

as efflciently as the more expensive compressed air plant.

With this aim two further experiments were devised: (1)

A series of perforated ordinary steam pipes was laid at the

bottom of a small tank and connected to the compressed air

supply. Over the pipes approximately 2 feet of clean clinker

or slag broken into approximately %-inch cubes was laid. The

tank was then filled with settled sewage and air bubbled thru

for about five hours. The resulting effluent was found to be

clarified, non-putrescible, and in all respects a satisfactory

one. A partially septic and black tank liquor treated by this

method becomes bright and clear after one hour's aeration,

and after four or five hours is amply purified. One of the

tanks has been in daily operation for about nine months and

continues to give good results.

Parts i)er 100.000.

Effluent.

Oxygen absorbed, four hours' test* 0.92

Nitric oxygen 1.15

Dissolved oxygen t6st. Oxygen absorbed in five

days at 18.3 deg. Cent 1.8!»

Suspended solids too small to estimate in 250 c. c.

of liquid.

Liquid treated, 4.97.

The effluents when diluted with tap water in the propor-

tion of four effluent to five tap water, aerated at 14.5 deg. Cent,

and then incubated for five days at 18.3 deg. Cent., with a few-

exceptions absorbed less than two parts of oxygen per 100,000,

thus being within the Royal Commission standard.

(2) The second experiment consisted of a small iron tank
having a semi-circular section at the bottom. A shaft was
fixed lengthwise thru the tank, and to it were attached two
hollow paddles of special shape, so arranged that in the low-

est position the paddle nearly touches the bottom of the tank,

and in the upper position it is approximately at the top of the
tank. The tank was charged with humus washed from ma-
terial taken from a contact bed together with sewage, the pro-

portionate volume of humus being 25 per cent, of the sewage.
When the paddle is rotated the blades leave the liquid at the
surface and trap a small volume of air, which is carried into

the liquid and discharged therein. Thus the mixture of humus
and sewage is kept continuously in motion and a definite

quantity of air is discharged into it by each revolution of the
paddle. The paddle is revolved fifteen times per minute.
After several weeks' operation the humus was found to be-

come fully activated, and during the last six months crude
sewage has been treated daily with satisfactory results, as

the analytical table indicates:

Parts per 100,000.

Effluent.

Oxygen absorbed, four hours' test* 1.17

Nitric nitrogen 0.66

Dissolved oxygen test. Oxygen absorbed in five

days at 18.3 deg. Cent 0.57

Suspended solids too small to estimate in 250 c. c. of

liquid.

*Liquid treated, 4.81.

The effluents, when diluted with tap water in the propor-

tion of four effluent to five tap water, aerated at 14.5 deg.

Cent., and then incubated for five days at 18.3 deg. Cent., in-

variably absorbed less than two parts of oxygen per 100,000,

thus being with the Royal Commission standard.

The results of these two experiments show that the aera-

tion by minute bubbles of air, such as thru porous tiles, is

unnecessary, and that the mechanical circulation, combined

with minimum aeration, is efficient. Both these experiments

are still In operation.

The general conclusions drawn from the experiments

which have been described may be summarized thus: (1)

That a normal sewage may be purified by the activated sludge

process. (2) That trade wastes may interfere seriously with

the process. (3) That further investigation is needed with

respect to modes of application of the sludge to the sewage,

periodical removal of the surplus sludge and the effect of such

removal on the continuing results of purification methods of

aeration, costs of plant and upkeep, before older plants and

methods can be abandoned. (4) That skilled control of the

process will be essential. (5) That while the resulting sludge

is undoubtedly richer In nitrogenous organic matter than

ordinary sewage sludge, it remains to be proved by actual

agricultural trials that such nitrogen Is in a form suitable

for the ready assimilation by plant life, and that as a fer-

tilizer its superiority over humus can be established, as up to

the present humus sludge derived from sprinkler filters, which

is also richer In nitrogenous organic matter than ordinary

sewage sludge, has not been appreciated by the agriculturist

as a fertilizer. In spite of Its availability In large quantities

at many sewage works in this country during recent years.
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Efficiency and Economy in Road Construction
By W. H. Reed.

The main highways of a county should be paved first.

The paving of any feeders before the main arteries are

paved means the sacrifice of the welfare of the many
for the benefit of the few. Therein is vested the essence of

good or bad government. Wherefore, a board of county com-

missioners should not permit themselves to be swerved by

any group pressure or "my district's interest" or vote prom-

ises or vote threats from first paving the main highways.

Very few are seeking the general welfare at a sacrifice of their

individual, selfish interests. Otherwise good government
would not be so remote.

The township system for road construction is a most seri-

ous obstacle to the paving of the main highways first. I con-

sider it bad from every viewpoint: Self-centered, multiplies

supervisory powers, which makes for greater cost and inferior

work; increases nepotism and favoritism in the construction

crew. Fortunately, Spokane and Whatcom counties are the

only ones in the State of Washington having the township

system. It's a relic—primitive. The district plan prevailing

in Washington is bad enough.

Efficient Officers of First Importance.

The annual outlay for pavements by five states in 1915

—

not coimting county and city expenditures for pavements

—

was, approximately, $26,000,000. Complete figures for all the

states are not obtainable. In such enormous expenditures

there is an opportunity for great loss. There is such loss.

Why? Inefficiency; lack of thoroness. All standard types of

pavement are good if properly constructed. All are bad if im-

properly constructed. Any standard type of pavement, thor-

oly well maintained, should last twenty years or more. If

thru faulty materials, specifications or workmanship such life

is reduced one-half, as frequently occurs, as does occur on the

average, then the public loss in the United States is no less

than ?50,000,000 per annum.
Hence, obviously, the thing to do of first importance to

avoid such misfortune is to elect officers who are to have su-

pervision of the paving work on the basis of efficiency. If you
of Oregon put your men in office on that basis, you vote on a

different basis from that of any other state in this Union. I

know that when I was elected county commissioner of Pierce

county, Washington, I displayed a lack of ability in certain

directions amounting almost to genius. In my statements to

you Oregonians I wish to avoid being too realistic, but the

truth is, my ignorance on some questions did, because of my
chagrin, make me perspire.

Our Intelligent Method of Selecting Officials.

In Washington we vote for the candidate on the following

basis: First, because he belongs to "our party," which may
be, fortuitously, a Republican, Democratic, Bull Moose, Moon-
shine or Evergreen party. Second, and commonly a close sec-

ond, too, we vote for the candidate because he belongs to or

will favor our church, or because he is anti-church; or will

favor our lodge, or grange, or union, or Spanish war veteran

organization, or "is good looking," or "speaks to our baby."

The surprising part in it all to me is not that the result is so

bad, but that it is not much worse. If railroad companies,

manufacturing plants or any other business organizations

chose their managing men on a similar basis, they would "go

broke" in short order. You may think I have strayed from
the pavement part of my subject. I haven't. In your public

officer exists an essential, the necessary foundation, for good

pavements. It may be futile to order water to run uphill, but

it is no more so than to expect the uninformed to intelligently

direct.

Trained Consideration of Paving Types.

If you have selected your officials, engineers, county judges

and commissioners, on the basis of efficiency, such officers will

consider the paving question somewhat along the following

lines:

First: Creosoted wood blocks and brick pavements cost

most. Does the country road traffic warrant such expendi-

ture? Next in cost come, in the following order, bitulithic or

warrenite, sheet asphalt, bitucrete, cement concrete. Does the

traffic census, taken on the proposed highway, warrant the

construction of any one of these pavements?

Second: Which of these pavements is the most durable

and would have the lowest maintenance cost? These officials

would know, having been elected on the basis of efficiency,

that brick pavements, properly constructed with first-class

paving brick, will last, because they have lasted, twenty-five

years; and that the yearly maintenance expenditure on such

type of pavement for country traffic would be about ?100 per

mile.

Sheet asphalt: They would know by service test that a

properly built sheet asphalt road is good for twenty-five years'

wear, with a maintenance cost of about $100, per mile per

year; that in every way it is a first-class pavement for coun-

try roads if properly built, with but one drawback—that of

slipperiness under a light rainfall. This defect we have rem-

edied in Pierce county at an additional expense of 6% cents

per square yard, by covering it with "roadamite," % gallon to

the square yard, heavily sanded with coarse torpedo sand.

Warrenite or bitulithic: This patent was issued in 1903,

and, therefore, there is no service proof that it would last

twenty-five years; but these officials would be able to reach

a fairly well-founded conclusion on the basis of performance

of various well-constructed examples of this type, to the effect

that it would probably last twenty-five years, their chief doubt

arising from its tendency to disintegrate by reason of bleed-

ing, its volatile oils being drawn to the surface by capillary

attraction of the sun. Its annual maintenance cost would be

$100 per mile.

Bitucrete: This type of pavement has not been construct-
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ed long enough to afford a reasonably fair basis for a con-

clusion as to the life of its wearing surface. Its cement con-

crete base is certain, if properly constructed, to be good for

many more than twenty-five years, which should also be said

of a bitulithic or warrenite pavement having a cement con-

crete base.

Cement concrete: With the exception of the concrete pave-

ment, 10 feet wide and 220 feet long, built in Bellefontaine,

Ohio, in 1893-4, which I do not consider adequate evidence,

there has not been built any cement concrete pavement for a

sufficient number of years to enable any one to know that its

surface wear is good for twenty-five years. In my opinion it

isn't, no matter how well constructed, so long as there is any

considerable number of iron-shod wheels used on vehicles.

We know that cement concrete becomes gradually harder

with age, extending on for many years, very slowly after the

first thirty days, with a gradual increase in the slowness of

additional hardness. When the surface wear by abrasion re-

quires a covering of sheet asphalt, bitulithic or warrenite.

bitucrete or a blanket coat, then we have in the cement con-

crete pavement, without additional cost, the best known base.

The maintenance cost of a cement concrete pavement without

asphaltic surfacing would be about ?50 per year per mile.

Tho, in Pierce county our best built cement concrete pave-

ments have had a maintenance cost, on one of six miles, of

$22 per mile per year, and on. another, a six-mile extension

of the same road, of less than $9 per mile per year so far.

The first-named six miles was built in 1913; the second-

named, better specifications and a little better workmanship,

in 1914.

Third: These capable commissioners, having reached this

point in their reasoning on the pavement problem, will begin

to figure interest on the investment in each, with the above

basic factors before them, in about this way: If one type

costs two and a half times more than another, the interest

on the more expensive type will be two and a half times

greater; hence the lower cost pavement, if it is certain to

last half as long and its maintenance cost has proven to be no

greater than that of the more costly type, would undoubtedly

be the better investment. If the lowest cost pavement is cer-

tain to have a surface wear one-half as long as a type cost-

ing one-half more to construct and its yearly maintenance cost

Is about one-half that of the other, and it is known in addi-

tion that when the lower cost type should require an asphaltic

wearing surface there is in hand the best-known base for such
surfacing, then, logically, these officials will at this point,

ask themselves: Why not save the interest on the cost of the

asphaltic surfacing for all these years up to the date when
such surfacing is required?

You will notice that I have not mentioned for considera-

tion the water-bound macadam type; nor the type bound by
asphalt under the penetration method. My reason for over-

looking these types was that I am reasonably sure your com-
missioners, whom you have elected on an efficiency basis,

would know that with the advent of the automobile with its

speed suction these types were no longer to be considered;

that their construction cost, 16 feet in width, would be ?7,000

to $9,000 per mile, with a maximum life, if properly con-

structed, of three years; whereas, a cement concrete pave-

ment, properly constructed of same width would cost but from
$9,000 to $12,000 per mile, have a minimum wearing-surface
life of seven years by service test and would afford a base
good for 100 or more years and a maintenance cost of seven-

eighths less than any type of macadam.

Are Constructing Pavements Fast Enough.

When the hard-surfaced roads now under construction in
Pierce county, Washington, are finished, we will have 62.44

miles of paved roads; being 22 miles of cement concrete pave-
ments, 17.14 miles of bitulithic, 8.47 miles of sheet asphalt,
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8 miles of granitoid, 6.06 miles of bitucrete, 0.75 miles of brick.

These pavements are all 16 feet wide. The bitulithic average

cost, exclusive of subgrade, was $12,918 per mile; sheet as-

phalt, $12,251; bitucrete, $12,101; granitoid, $13,143; brick

(No. 2), $16,791; cement concrete, $8,026.

Pierce county hasn't any road bonded indebtedness. Nor
has the state of Washington—Thank God, and Governor Lis-

ter!—nevertheless, Washington is fourth in the Union in

country pavement mileage, with California third. In my
opinion, we are building our pavements fast enough. We will

all know better how to construct pavements within the next
five years. There is much yet to be learned in pavement con-

struction. We will know far more of the chemistry of ma-
terials within the next five years. On pavement construction,

we are just waking up. I believe we will make progress
faster by going slower.

The people of Washington are now and have for several
years been taxed about $7,000,000 per year for sxate and
county highway construction and maintenance in addition to
an aggregate of approximately $5,000,000 in county road-bond
issues.

The state of Oregon expends, approximately $235,000 each
year, from the state fund, on road surveys and construction.

The counties of Oregon spend on roads, per year, about
$4,000,000, not figuring the bond issues of $400,000 for Clatsop
cotmty; $375,000 for Columbia county; Hood River, $75,000;

Multnomah, $1,250,000; Jackson, $400,000, and $362,000 for

Coos county; all these voted for within the last three years,

and all these funds expended in construction, excepting those

of Coos county, which were but recently authorized.

Standard Form for Making Traffic Counts

The importance of the traffic census in the design of street

pavements is now generally recognized. The report upon a
standard form, made to the American Society of Municipal
Improvements by a committee of which J. C. Hallock, of

Newark, N. J., is chairman, is therefore very timely. The
standard form was adopted after a careful study of the

methods and forms of report used in the eight or ten cities

which make traffic counts and represent the best practice at

the present time.

Newark makes regular census counts once in 3 years,

Baltimore, Brooklyn, Buffalo and St. Louis make them annu-
ally and Philadelphia every 3 months. The count is made
for 3 days at each point in Buffalo and for 4 days, Friday to

Monday, in Philadelphia.

The form of blank for keeping count which is adopted

by the American Society of Municipal Improvements is

headed "Traffic Census Observation Report, City,

department; with spaces for statement of direction of travel,

street on which count is made and between which it is pass-

ing; date; weather; name of observer; kind of pavement;
and condition of pavement, whether clean or dirty, damp or

dry, slippery or safe. The columns are headed for the hours

from 8 a. m. to 7 p. m., with two blank columns for later ob-

servations if desired.

The traffic is divided into classes with one line for each

subdivision:

1. Iron tired vehicles; 1-horse vehicles, light and heavy,

2-horse vehicles, light and heavy, 3 or more horse vehicles,

and total.

2. Street cars.

3. Rubber tired vehicles; motorcycles or bicycles; passen-

ger vehicles, 2-passenger, 3 or more passenger; freight ve-

hicles, large loaded or empty, small loaded or empty, and

total; and gi-and total.

The blank thus has 16 lines for making records and 13

columns.

For card records a form is provided for each street on
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which count is made and each pair of streets between which

the traffic passes which is counted.

All the counts made at a given point are entered on one

of these cards so that the traffic at different dates can be

counted directly. The columns are headed: Date, Kind of

Pavement, Date Laid. Width of Road, Wet or Dry, No. of

Hours; the vehicle data are given in Total per day for Horse.

Motor and Total; Average per hour for Horse, Motor and

Total; Maximum per hour in Number and Hour; Average per

minute per foot width of pavement for Traveled Width and

Total Width; ihe tonnage data are given in Total per Day.

Average for Vehicle, Average per minute per Foot Width of

Pavement, and Total per year per Foot Width of Road:

there are columns also for per cent, of traffic Horse and Mo-

tor, for Number of Street Cars, and for Traffic Units per Min-

ute per Foot Width of Road.

Good Roads Notes

New Jersey is considering the passage of a law authorizing

the issue of ?7,000,000 to pay for the construction of thirteen

main thru highways and proposes to pay off the principal and

interest out of the fees for motor vehicles. These amount now

to $1,500,000 a year and increase about 25 per cent, each year.

This novel plan for paying for this reconstruction seems equi

table, especially so far as truck travel is concerned, since it is

made necessary by the enormous increase in number and

weight of such vehicles using the main roads.

New Paving Scheme in Georgia

Bii J. H. Aiislei), City Engineer and Siipt. Watrr Works,

Americus, Ga.

The city street force, composed of convict labor, under the

direction of the writer, is laying considerable concrete street

pavement in the residence section of the city of Americus, Ga.

As an inducement the mayor and City Council have agreed

to do the grading, hauling, mixing and laying of pavement

free of cost to the propertyholders on condition that the prop-

erty owners pay for the material constituting the pavement.

As a result several residence streets are being paved. It is

stipulated that 60 per cent, of the property owners must peti-

tion the mayor and City Council to pave the street upon which

their property abuts before any street can be paved, and, upon

the compliance wnth this rule, an ordinance is passed grant-

ing the request and work of paving commenced within thirty

days.

The class of pavement is a 1-2-3 mix, one course concrete

pavement; 5 in. thick at the curb line and 7 in. thick in the

center, with a crown of 6 in., reinforced with American Steel

& Wire Company 29R triangular mesh wire, i jx5-in. Elastite

for expansion Joint along curb and two thicknesses of one-ply

tar paper (left i-; in. under surface) for transverse joints

spaced 35 ft. apart, street widths varying from 35 to 40 ft.

The concrete is being mixed and placed with a No. 16

Koehring paver equipped with 20-ft. boom and bucket and

gasoline engine, owned by the city. The surface of the pave-

ment is ftnished by rolling while green with a light hand roller

and dragging off with 34-in. rubber hose. An average of 500

sq. yds. per day is the progress made. As stated, the city is

doing the work of grading, preparing of the sub-base, hauling

off all the material and mixing and placing concrete with its

regular street force of teams and convict labor, free of cost

to the property owner; but the entire cost of the material for

the pavement is paid for by the property owners abutting,

one-half being assessed against owners on either side of the

street paved, the city itself paying for all street intersections.

The city is not put to any extra expense for this work, regard-

ing it as an actual economy in that every street so paved re-

lieves the force of the maintenance of that street as a sand-

clay proposition. Besides that, the residences along the paved

Ihorofare are relieved of the dust nuisance from automobile

and other vehicle traffic. The approximate cost to the prop-

erty owner is $1.00 and to the city 25c per sq. yd.

We find that the convict labor employed in street paving

and other work is more efficient than ordinary free labor, in-

asmuch as the convicts are more careful to carry out in-

structions and more interested in the work than is usually

the case with free laborers.

The accompanying photos give a fairly clear idea of the

methods employed in the placing and finishing of the pave-

ment.

^^^
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Meetings of Organizations

Dec. 11-13, at New York. Portland Cement Association.

Dec. 14, 15, at Syracuse, N. Y. Conference for Better

County Government in the State of New York. 0. E. Cart-

wright. 15 Court street. White Plains, N. Y.

Dec. 26-28, at New Haven. Conn. Society of American

Bacteriologists. Dr. A. P. Hitchens, secretary, Glen Olden, Pa.

Dec. 26-31, at New York. American Association for the

Advancement of Science. L. O. Howard, secretary, Smithson-

ian Institute, Washington, D. C.

Dec. 27, 28, at Tulsa, Okla. Oklahoma Society of Engineers.

H. G. Hinckley, secretary, Oklahoma City.

Dec. 27-29, at Columbus, 0. American Statistical Associa-

tion, American Economic Association and American Sociolog-

ical Society. Prof. Carl E. Perry, Ohio State University, Co-

lumbus, O.. chairman of local committee on arrangements for

the joint meeting.

Dec. 27-29, at Chicago. 111. American Society of Agricul-

tural Engineers. D. K. Shedd, secretary, Ames, la.

Dec. 28-31. at Cincinnati, O. American Political Science

Association. C. L. Jones, secretary. University of Wisconsin.

Madison.

Dec. 29, in assembly hall of the Automobile Club of Amer-
ica. New' York City. Conference on road engineering educa-

tion, under auspices of the Society for Engineering Education,

American Association for the Advancement of Science, Na-

tional Automobile Chamber of Commerce. Automobile Club of

America and National Highway Association.

Jan. 20, 1917. at Kansas City, Mo. Western Paving Brick

Manufacturers' Association. G. W. Thurston, secretary, 416

Dwight building, Kansas City, Mo.
Jan. 23-25, 1917, at New York. American Wood Preservers'

Association. F. J. Angler, secretary, Mt. Royal Sta., Balti-

more, Md.
Feb. 7-19, 1917, at the Coliseum, Chicago, 111. Tenth Ce-

ment Show.
Feb. 8-10, at La Salle Hotel, Chicago. American Concrete

Institute. H. D. Hynds, secretary, 30 Broad street. New York.
Feb. 12, 13, at Sherman Hotel, Chicago, 111. National

Builders' Supply Association. L. F. Desmond, secretary, 1211

Chamber of Commerce, Chicago, 111.

Municipal Bond Market
The sales of municipal bonds in October were four million

dollars greater than in any previous October, being .?37,898,-

233. The next highest sales figure was in 1913, and this class

has now fully recovered from the effects of the war. This is

true as to price as well as volume of sales, and bonds are
now getting back toward the level of 1905, when the 3'/2 per
cent, bonds of the larger cities sold at a premium. The net
income basis now is well below 4 per cent. The Bond Buyer
is the authority for these statements, and that periodical pays

special attention to municipal bonds of all kinds, as they are

now the most popular form of long-time investments.

American Steel Pipe

A recent article in an English paper devoted to the Iron

trade goes into considerable detail in comparison of American

and English welded steel pipe used in pipe lines in Egypt,

very much to the credit of American pipe. The points of ad-

vantage of American pipe are the standardization of sizes in

the smallest number possible, the larger threads by which

joints are joined together, the better protection of these

threads in shipment, the better design of these junctions, all

of which result in better pipe, pipe more easily and safely

handled, and a very material reduction in cost, notwithstand-

ing the much higher cost of American labor. One very ma-

terial advantage as to cost of pipe in place is found in the

American system of using one class of pipe for all uses,

whether gas, steam or liquid under pressure, the only differ-

ences being for differences in pressure to which the pipe is to

be subjected, and none being made for differences in material

carried.

Modern methods of welding add enormously to the avail-

ability and applicability of steel and wrought-iron pipe, since

now any sort of connection can be made successfully and any

kind of bends or twists, without fear of leaky joints. Elec-

tric, blowpipe and thermit welding are all used, and the

welded pipes can be made quite as flexible and strong as the

original short lengths of pipe, 20 feet each, appro.ximately.

Some very interesting e.xamples of pipe welding by the va-

rious processes are shown and described in Bulletin 26 of the

National Tube Company, of Pittsburg. The processes are ap-

plicable to the joints of pipe laid in water, gas or steam lines

in trenches or conduits.

To protect the pipes from corrosion they are very carefully

coated. The pipes are made of a special soft steel having a

very high degree of uniformity, and are Spellerized by a pro-

cess of hot forging during manufacture, which makes the

surfaces more uniformly dense and resistant to pitting. This

steel pipe, cleaned and dried and still above the boiling point

of water in temperature, is dipped into a special refined bitu-

minous compound and kept there until its temperature is

brought up to that of the bath. Then the enamel-like surface

is wrapped with a strip of fabric, thoroly saturated with the

hot compound, being wound round spirally with about an inch

overlap on each turn, the thickness of one-ply coating being

about 3 64 inch, as compared with 0.01 inch or less thickness

of the ordinary bituminous coating. For special difficulties

in transportation, handling or use the coating can be applied

in as many thicknesses as may be desired. The machinery

tor wrapping the pipe makes a very ingenious application of

mechanical principles. It is shown in another booklet of the

National Tube Company.
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Outline for the Study of Bitumens
Arranged in convenient question and answer form witli

space for additional memoranda, The Barber Asphalt Paving
Company has published an "Outline for the Study of Bitu-

mens." While the whole subject of bitumens is covered, the

Outline has been prepared with especial reference to the as-

phaltic materials used in highway construction. In addition

to the answers provided in the Outline itself, there are refer-

ences to most of the standard text books on highway engi-

neering. "While prepared especially for school use, the Out-

line is a convenient means of reference for anyone who linds

it necessary to investigate the differentiation and characteris-

tics of bitumens.

Commission-Manager at St. Augustine

In 1915 the new charter of St. Augustine, providing the

commission-manager form of city government, was adopted

by a majority of but 18 votes. Since that time there has been

much criticism of the form of government by those interested

in retaining the former system, but notwithstanding much
activity of this sort, the candidates for the city board pledged

to the present form, with slight modifications, were elected by

a vote of more than 2 to 1, the average majority of the can-

didates being 329. The present commissioners, up for re-

election, led the ticket, showing that the criticisms were not

those of the people at large.

Civil Service Examinations
The U. S. Civil Service Commission will hold examinations

at the usual places as follows:

Dec. 5: Associate ceramic chemist in the Bureau of Stand-

ards, Pittsburg, Pa., at $2,000 to $2,500 a year.

Dec. 11: Designing engineers in Bureau of Yards and

Docks, Navy Department, Washington, D. C, at -110 to $15

a day.

Dec. 13, 14: Assistant inspector of weights and measures,

in Bureau of Standards, Department of Commerce, for field

work, at $1,000 to $1,600 a year. Assistant engineer, inspector

of weights and measures, same office, same salary. Labora-

tory apprentice, same office, at $480. Structural engineer and

draftsman, supervising architect's office. Treasury Depart-

ment, at $1,600 to $1,800 a year.

Personal Notes
Charles L. Pillsbury Company, consulting engineers, of 805

Metropolitan Life building, Minneapolis, Minn., and 716 Capi-

tal Bank building, St. Paul, Minn., are now associated with

Vaughn & Meyer, consulting engineers, 1007 Majestic building,

Milwaukee, Wis., and together cover a wide range of engineer-

ing activities. Mr. Vaughn will have his headquarters in Mil-

waukee, and Mr. Pillsbury and Mr. Meyer will have head-

quarters in Minneapolis. There are no changes in designa-

tions of firms.

Manley Osgood, city engineer, Ann Arbor. Mich., has

formed the Washtenaw Engineering Company, of which he is

president, which will devote itself to the various lines of mu-

nicipal engineering and accounting and surveying, with of-

fices at 408 First National Bank building, Ann Arbor.

Sanford E. Thompson, consulting engineer, especially in

reinforced concrete, steel, and economical plant operation, has

combined his offices at Newton Highlands and Milk street in

one which he has located in the Federal Street building, Bos-

ton, Mass. Mr. Thompson has full laboratory facilities.

Technical Schools

By a co-operative arrangement with the International Rail-

way Fuel Association the United States Bureau of Mines and

the Railway Engineering Experiment Station of the Univer-
sity of Illinois, a series of tests of various sizes and grades of
coal for fuel is in progress and the Baltimore & Ohio Railroad
has loaned a new Mikado type locomotive for testing the fuels
under conditions of actual use of Illinois coal from 2 by 6
lump to impalpable powder, one study being of the relative
smokelessness of the methods of burning the coal.

The fourth annual short course in highway engineering at
the University of Illinois will be held January 8 to 19, 1917.
The program will include men well known in the field of high-
way engineering. There will be courses in continuation of the
work of last year, as well as for those coming for the first

time. No fees and no examinations.

Association Notes
At the annual meeting of the American Road Builders' As-

sociation, held in New York November 3, announcement was
made of the election of Arthur W. Dean, chief engineer Mas-
sachusetts State Highway Commission, as president; W. H.
Connell, A. B. Fletcher, A. H. Blanchard, vice-presidents; E. L.

Powers, secretary; W. W. Crosby, treasurer; T. R. Agg, W. E.
Atkinson, F. E. Ellis, R. H. Gillespie, B. Michaud, Paul D.

Sargent, directors for three years. At the following dinner
about 100 members and guests were present.

Publications Received

Bulletin 90 of the Engineering Experiment Station, Uni-

versity of Illinois is on "Some Graphical Solutions of Electric

Railway Problems" and is by O. M. Buck.

Clifford Richardson's paper before the Western Society of

Engineers at Chicago, November 20, 1916, on the "Importance

of the Relation of Solid Surfaces and Liquid Films in Some
Types of Engineering Construction," has been issued in an
8-page pamphlet.

Progress reports of experiments in dust prevention and
road preservation in 1915 are printed in Bulletin 407 of the U.

S. Department of Agriculture, being a professional paper from

the office of Public Roads and Rural Engineering.

The first number of The County Commissioners' Magazine,

published at Milwaukee, Wis., has been received.

Reprint from Journal of Agricultural Research of paper

by Charles S. Reeve and Fred P. Pritchard on a new penetra-

tion needle for use in testing bituminous materials.

Glimpses of our National Parks are given in a booklet with

that title published by the U. S. Department of the Interior,

Washington, D. C.

Elements of Highway Engineering, by A. H. Blanchard,

professor of highway engineering, Columbia University. John
Wiley & Sons, New York.

Engineering as a Career, a series of papers by eminent

engineers, edited by F. H. Newell and C. E. Drayer. Cloth,

226 pp., $1. D. Van Nostrand Co., 25 Park Place, New York.

City Planning; a series of papers presenting the essential

elements of a city plan, edited by John Nolen. Cloth, 447 pp.,

$2. National Municipal League Series, Appletons, New York.

Regulation of Railroads and Public Utilities in Wisconsin,

by Fred L. Holmes. Cloth, 375 pp., $2.16 by mail. Appleton's

Railroad Series, D. Appleton & Co., 35 West 32d street. New
York.

The Carnegie Library of Pittsburg has issued a 42-page

booklet, giving a bibliography of books and magazine articles

on "Road Dust Prevention."

A paper on the concrete road by Edward N. Hines, chair-

man of the board of county road commissioners of Wayne
county, Mich., read before the Portland Cement Association

meeting at Detroit is in one of the series of booklets issued

by the Portland Cement Association, 111 West Washington

street, Chicago, 111.
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Self-Propelling Grab-Bucket Crcine, Excavator and
Unloader

The "auto crane" shown in the accompanying illustrations

has been built for adaptation to a wide variety of construc-

tion purposes, including excavation, ditch-digging, back-filling

and the loading and unloading of gravel and similar bulk ma-
terial at a time-saving over hand methods. For road work the

machine has a notable use in transferring stone from cars to

bin as is shown by the photograph, which was taken on a Ver-

million county, Illinois, Job, for which the P. M. Johnston

Company, of St. Elmo, 111., was the contractor.

The other illustration shows how F. C. Theselius, big Chi-

cago contractor, uses the "auto crane," which he says is "the

only unloading machine allowed by railroads here on public

team tracks."

The total weight of this traction derrick is 19,500 lbs. It

has a lifting capacity of 4,000 lbs. and dimensions that bring

It well within highway and railway clearances, so that it may
travel almost anywhere that a motor truck can go. The boom
can easily be lowered and the stack removed for close clear-

ances.

UNLOADING GRAVEL FOR VKRIIILLION COUNTY,
ILLINOIS, ROAD WORK.

The 4-wheel car body is 17 ft. 4 in. long by 6'^ ft. wide,
with a 15-ft. 4-in. wheel base and a height from ground to

top of A-frame of 12 ft. Either a J,^-yd. clamshell or a 12-ft.

orangepeel bucket can be used at the end of the 20-ft. boom.
The forward or propelling wheels are 39 in. in diameter,

with 10-in. face and %-in. tires. On these wheels are sprock-
ets driven by a heavy steel pintle chain. There is also a dif-

ferential. The steering wheels are 30 in. in diameter and are
mounted on a pivoted axle and steer by handwheel and worm.
An emergency hand brake is provided. The wheels are drilled

for attaching spuds, if desired. The propelling speed forward
or reverse is 200 ft. per min.

The machine is built with three power friction-drums for
use with clamshell or orangepeel. Where the outfit is used

LOADING MOTOR TRUCK ON RAILROAD'S PUBLIC
TEAM TRACK.

only as a derrick, the same frame is employed with but two
power drums, space being provided for a third drum, so that

the extra drum can be added in the field, if desired. Hous-
ing is provided in the form of an all-steel cab.

The boom is an 8 by 10 stick having a three-rod steel

truss the full length. For sand, gravel, screenings and similar

loose material almost any light standard bucket is satisfac-

tory, but with crushed rock, slag or other large or heavy ma-
terials it is important to have a high-powered bucket, in some
cases fitted with teeth. The John F. Byers Machine Company,
of Ravenna, Ohio, manufacturers, guarantee one round trip

of boom and bucket per minute.

New Model Hoist

A new model Little Tugger hoist has been brouglit out for

the use of those who prefer manila to wire rope for light

hoisting and hauling. This is designated as No. 11 by the

Ingersoll-Rand Company, New York City manufacturers, and
Is essentially similar to the No. 1 model in its square piston,

reversible driving engine, automatic lubrication, enclosed

gearing, drum-release clutch and worm-operated band brake.

The most noteworthy variations are in the diameter and
length of the drum, the width of the flanges and, of course,

the main frame and over-all dimensions.

The new model Little Tugger has a hoisting arum 7 in.

in diameter by 17 in. long, with 5-in. flanges, thus accommo-
dating 300 ft. of %-\n. manila rope. Conservatively 'estimated,

the maximum capacity of this hpist is about 600 lbs. The
hoist is 21 in. long, 31 >4 in. wi^*,' 23 in. high and weighs
358 lbs.
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It is built for operation by either steam or compressed air.

The standard clamps fit a 4V4-in. diameter column or pipe,

and by removing the clamp the hoist can readily be bolted

direct to any convenient support, timber or flooring. Altho

designed primarily for underground work, it can be used

for general hoisting work, hauling and manipulation in tun-

nels, pits, quarries or industrial plants.

Grand Rotary Sand Riddle

Increased efficiency in sand sifting work is claimed for the

Grand rotary riddle, which has several new and interesting

features. The most significant of these are (1) the use of

Interchangeable screens, which enable sifting in various sizes

according to the needs of various machines: (2) a special tap-

ping device for keeping the screen clear and thus allowing the

handling of wet and dry material with equal ease.

Construction is wholly of iron and steel. The frame is

made of heavy angle-iron, securely braced, and is square so as

to permit wheelbarrows being run under it. The hopper is

of heavy-gage steel, reinforced with a round rod rolled in the

top of it and rigidly held in place by heavy iron brackets.

The hopper is low to shovel into, yet the drum is high enough
above the ground to permit of screening into a wheelbarrow.

An auger in the hopper makes the machine a force-feed, so

as to handle very wet and sticky core sand.

The rear end of the machine is mounted on large iron

wheels and the front end is equipped with two handles so

that one man can easily wheel the riddle to any part of the

work.

The front legs of the machine are adjustable and may be

lowered to give any pitch desired for the best handling of the

material. This is a great advantage in screening and mixing
core sand that has just been mixed with oil, as all lumps are

broken up before reaching end of drum.
The drum is mounted on tubing, which easily slides over

the main shaft and engages the clutch to revolve same. This
drum is 14 in. in diameter and 3fi in. long, giving 10'^ sq.

ft. of screening surface at one revolution of drum. It re-

volves 37 r.p.m., giving a large screening capacity and it only

requires two minutes to remove one drum and replace it with
another of different mesh wire cloth, thus giving the ma-
chine a wide range of work. The wire cloth on these drums
can also be changed by loosening the steel spring bands at

each end of the drum.
The patent automatic tapping device keeps the screen clean

at all times, no matter whether materials are wet or dry.

This tapper is quickly adjusted to strike a heavy, medium
or light blow, or can be thrown out of operation entirely when
screening dry material. Owing to the manner in which the

materials are handled in the screen, it is claimed there is

practically no wear to the wire cloth.

The machine can be operated either with a crank for hand
power or with a pulley, which can be connected by belt power
to a regular line shaft. The Hall-Holmes Manufacturing Com-
pany, of Jackson, Mich., are the makers.

Handy Heater and Sprayer for Bituminous Materials

Considerable difficulty is often experienced in handling

heated bituminous materials on a small scale, largely because

of the more or less inferior and improperly constructed ap-

pliances so often used for the purpose. The accompanying

illustration is that of an improved heater and sprayer espe-

cially designed to overcome existing difficulties.

The machine is similar in construction to many forms

of tar kettles now in use, being a steel tank of capacity rang-

ing from 300 to fiOO gallons: the tank being equipped with a

large-sized fire-box underneath, adapted for burning wood,

coal or coke. The tank is jacketed by a heating chamber,

which is extended on the front so as to receive and enclose

a Kinney pump, which is driven by gasoline engine, as shown

in the cut, or may be driven by hand power, as desired. The

important advantage of the heating chamber is that the pump
is kept heated at all times, thus preventing the hardening of

material within the pump and so preventing its operation.

The pump is adapted to take the material from the tank

thru proper screens or strainers, passing it thru the discharge

pipes, equipped with proper valves extending to the rear end.

where it is adapted for connection with the spraying hose and

nozzles for the application of bituminous material thru the

nozzles. The discharge pipe also is so made that the stream

may be diverted into the tank, thus establishing a circulating

system, which facilitates the heating and at the same time
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prevents the material from hardening or coking to the bottom

of the tank.

The machine is mounted upon steel wheels with broad

tires and can be drawn by hand, steam roller or rdCtor. It

may be furnished with attachments for hoisting barrels, also

with a warming closet for warming barrels of heavy material

for easy dumping into the heater.

It is made by the Kinney Manufacturing Company. Boston,

Mas.5.

No Repair Bills Except for Bridge

The big Federal motor-driven street flusher operated by the

city of Vicksburg, Miss., recently started out to deliver 850

gal. of good drinking water to the State troops, which are en-

camped a few miles out of town. Just as the truck crossed

a bridge on the outskirts the heavy planking gave way and
the truck went thru, resting on the worm axle, as illustrated

herewith.

No injury was done to the truck except the loss of a little

paint.

Pneumatic Concrete Mixing and Placing

Pneumatic mixing and placing of concrete has demon-
strated its adaptability, efficiency and economy on big jobs of

many different kinds. Several prominent engineers already

concede that this method will supersede all others for certain

types of construction, such as tunnel work, subways, etc. It

is said that the pneumatic mixing and placing machine can

effect a saving of approximately from ?1.50 to f2.50 per cubic

yard over the old method.

This efficiency, of course, depends largely on the proper

RAN.SOME - CA.NWIKF PNKUMATIC MEXER AND
PLACER WITH A SPOUTING SYSTEM IN BRIDGE CON-
.STRUCTION.

designing and co-ordinating of the entire construction equip-

ment, particularly that part of the plant which can be made
to utilize compressed air. The pneumatic mixer and placer

requires a compressor of large capacity, and it is essential that

the compressor be used for other power functions than con-

crete mixing. It is often advisable to install a sufficiently

large compressor to run the entire auxiliary equipment in day-

light hours and then place concrete in a few hours during the

night. Then, by use of the excess compressed air available,

the output can be greatly increased.

The accompanying photographs are illustrative of certain

large jobs upon which pneumatic machines were recently used.

The chief engineer for the Degnon Contracting Company, New
York—now operating two pneumatic mixers and placers-

—

reports that they have proven "highly satisfactory in per-

formance." "Our first machine," he says, "has been in use

on our 59th street subway contract in New York City and has

placed all the concrete lining in some 800 ft. of double-track

subway, most of which was rock tunnel, and the balance open

cut construction. It has worked successfully on both classes

of work. The machine is most valuable in placing concrete

that would otherwise have to be hand-shoveled, particularly

in the arch of the tunnel. We find there is a large saving in

mixing and placing with it."

Similarly favorable comment is made by A. A. Brewer, en-

gineer for the Flinn-O'Rourke Company, Inc.. big New York

City contractors, who now are using three pneumatic mixing

and placing machines. Like testimony from the big engineer-

ing firm of T. A. Gillespie Company. High Falls. N. Y., and

the Pennsylvania Water and Power Company. Baltimore, Md.,

seems to establish the enthusiastic assertions of the Ran-

some Concrete Machinery Company. Dunellen. N. J., for their

machines and methods.

DISCHARciK PlPli FROM A RANSOME-l'ANNIFF
PLACER CONVEYING CONCRETE FOR CONSTRUCTION
OF A COAL PIER. PIPE LAID IN CENTER OF FALSE
WORK.

Carburetor for Fire Apparatus

Motor fire apparatus is regularly called upon to meet sud-

den and strenuous exigencies which the ordinary contractor's

truck rarely meets. It must do all that is expected of the

ordinary truck at a greater speed and with complete relia-

bility. It has to snake at top speed thru dense traffic: to be

unaffected alike by bad roads and weather conditions.

The fire-truck driver should realize how much of his truck

dependability depends upon its carburetion. The accompany-

ing illustration is of the "Master" carburetor, which is said

to be specially adapted for fire apparatus service. Its two

most salient features are the control and the device for dis-

tributing fuel, both designed to give perfect vaporization and

so eliminate the possibility of frequent adjustments.
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SHOWING ALL HOT VERTICAL AIR INTAKE.

Fuel is fed into the combustion chamber thru a series of

14 to 21 tiny holes, their exact number depending upon the

size of the carburetor. They are said to break up the fuel

more thoroly than can be done by ordinary nozzles or jets.

At the top of the fuel distributer there is a rotary throttle.

When this is closed only one little hole is exposed, permitting

the escape of only enough "gas" for idling or very low speed.

The gas supply is augmented proportionately as the throttle

is opened wider and more of the tiny holes are exposed. When
left wide open the gas is let out in the form of a minutely

broken-up spray, which makes for perfect combustion.

Control of the live mixture is vested in a small lever lo-

cated near the driver on either the steering post or dash-

board. Variable conditions of speed, grade or weather cannot

influence the mix adversely and the operation of this lever

Is even more simple than that of the spark lever, inasmuch

as there is no necessity of changing the control so frequently.

The lever's central position affords a normal running mixture

and a mere shove to one side or the other will give either a

rare mixture for high speed or a rich one for quick starting

in cold weather.

The Master carbureter originated in California, where the

varying atmospheric conditions from foggy sea level to the

rarified air of mountain tops demand the highest carbureter

eflSciency. It has already been installed on the machines of

the fire department of Boston, Rochester, San Francisco, Ok-

lahoma City, Grand Rapids, New York City, Detroit, Los An-

geles, Spokane, Denver, Phoenix, Atlanta and many others,

according to the Master Carbureter Corporation, of Detroit,

Mich., its manufacturers.

Zin-Ho Portable Crane

Herewith is illustrated the Zin-Ho portable crane, which

Is especially adapted for use in general construction work and

In utility plants, municipal stores or yards and in central fire

stations operating motor-driven apparatus. Portability and

easy one-man operative features make it convenient under all

conditions. Its work can be regulated with exactitude by
means of its raising screw. The entire outfit weighs only 350

lbs. and is capable of hoisting 4,000 lbs.

The crane is equipped with a telescope mast with a davit

type head. A smooth-running vertical head screw, driven by
a crank handle thru gears giving either high or low speed,

raises the mast to a height of 9 ft. 3 in. It can be lowered to

6 ft. 4 in. The thread of the lifting screw is so fine that the

crane can be manipulated to a fraction of an inch. The value

of this feature is readily apparent where machinery is to be

handled.

Lower down on the vertical support there are two hinged

arms for jacking or lifting. When it is desirable to use only

the boom these arms can be swung out of the way. The base

comprises two supporting beams, under the ends of which
and also beneath the bottom of the mast are casters. The
bases of the swinging arms and the boom are equipped with

ball bearings.

The crane is made by the Zin-Ho Manufacturing Company,
of Chicago, 111.

Motor Truck Salesmanship

Mr. Lynn B. Dudley has been appointed advertising man-
ager of the Federal Motor Truck (^ompany to succeed Mr.

Geo. W. Gushing, who recently resigned to take a position in

the advertising de-

partment of the Hud-

son Motor Car Com-

pany. Mr. Dudley is

well qualified to take

up his new work,

having had 12 years'

experience in the

editorial and adver-

tising departments of

newspapers, and for

3 years has been con-

nected with Camp-
bell-Ewald Company,
advertising agents.

He has specialized in

automobile, gas-en-

gine and motor truck

accounts, and for

some time past has

had supervision of

the agency account

of the Federal Motor

Truck Company. Owin:

eral organization. Mr
to his close association with the Fed-

Dudley was selected for the position.

ZIN-HO PORTABLE CRANE.

Trade Publications

The Construction of Roads and Pavements, by T. R. Agg,

professor of highway engineering, Iowa State College. Cloth,

432 pp. McGraw-Hill Book Co., 239 West Thirty-ninth street.

New York City.

Copies of specifications for waterproofing mass concrete,

cement, stucco, wallvs and floors with a thin coat, issued by

The Aquabar Co., have been received from P. R. Baker, their

Indianapolis representative, 2255 Talbot avenue. They are

accompanied by a reproduction cf blue prints showing the

methods of making the applications.

The fourth volume of 'Motor Trucks of America," for 1916,

has been issued by The B. F. Goodrich Co., Akron, Ohio, and

gives descriptions and photographs of 103 American motor

trucks, all of which use Goodrich tires. It is a very valuable

publication for anyone interested in motor trucks or becoming
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interested in their use, which is the state of mind of very many
who use means of transportation in their business, whether

for collection and delivery of materials and products or in

the numerous ways of the contractor.

Kansas City's Pumping Engine

Herewith is illustrated a latest design horizontal cross

compound crank-and-flywheel pumping engine recently in-

stalled in the city of Kansas City, Kas., which Mr. L. H.

Chapman, water and light commissioner, states has been giv-

ing perfect satisfaction in practically continuous operation

under governor control ever since being placed in service.

The pump is of the duplex double-action type, with out-

side center-packed plungers and is fitted with rubber pump
valves arranged in easily removable cages. The main pump
chambers are said to be especially effective owing to their close

proximity to the suction valves. The steam pistons and

pump plungers are connected thru cross-heads and double dis-

tance rods.

The steam cylinders are fitted thruout with Corliss re-

leasing valves, having separate eccentrics for the steam and
exhaust valves on each cylinder, thereby allowing an eco-

nomical adjustment and giving great flexibility with large

variations in water and steam pressures.

The condenser is usually of the surface type, located in

the main suction line to the pumps. This arrangement in-

sures an abundance of cooling water at all times, with no ex-

pense for circulating pumps or loss due to wasting water for

condensing purposes.

The receiver, located between the high and low-pressure

cylinders, is of large size and forms an ample reservoir for

the low-pressure cylinder to draw upon. This receiver can

be located either above or below the cylinders, to suit local

conditions. The exhaust pipe leads from the low-pressure

cylinder to the steam inlet of the condenser, and from this

point the exhaust steam makes two complete passes thru the

condenser tubes to the suction pipe of the air pump. The con-
densed steam drains by gravity to the air pump, which is

driven by a special eccentric on the main shaft of the engine.
In this way the air pump is operated at the same steam econ-
omy as the main unit and, owing to the small power required
and the ample cooling water available, a very high vacuum is

obtained at practically no cost.

In addition to the air chambers formed in the two suction
boxes an air chamber of liberal proportions is furnished and
located at some convenient point on the suction line near the
pumping engine.

Very liberal discharge air chambers are located immedi-
ately over the discharge valve decks and insure easy opera-
tion with a uniform flow of water and freedom from jars or
knocks. All working parts are accessible for the convenient
making of adjustments.

The pumping engine operates under the following condi-

tions, which speak for themselves:

Capacity, 12,000,000 U. S. gallons per 24 hours.

Total head, 324 feet to 393 feet.

Steam pressure, 150 lbs. per sq. in.

Revolutions per minute, 42.85.

High pressure cylinder, lly^ in.

Low pressure cylinder, 52 in.

Plunger, 19 in.

Stroke, 42 in.

Flywheel, 16 ft. diam., 35,000 lbs.

Condenser, surface type of the AUis-Chalmers manufac-
ture, located in main suction line.

Cooling surface, 1,500 sq. ft.

Air pump, attached type-double, 17 in. diameter by 14 in.

stroke.

Attached feed pump, 334 in- by 14 in. stroke.

Valve area of each quarter of suction and discharge deck

661.5 sq. in.

Number of cages in each quarter, or for each deck, 7.

Percentage of valve area to plunger area, 240 per cent.
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Duty guaranteed, 148,000.000 foot pounds of work i)er 1,000

pounds of dry steam.

Duty obtained on official test, 160,040.000 foot pounds of

work per 1,000 pounds of dry steam.

The unit is a product of the Allis-Chalmers Manufacturing

Company. Milwaukee, Wis.

Steam Shovels and Trucks Work Together

Carlin Brothers, of San Francisco, Cal., recently secured

the contract for the removal of 9,000 cu. yds. of material from

the basement of a large apartment building on a hillside at

the corner of Post and Leavenworth streets. Their first pro-

cedure was to install the most modern equipment they could

find, which in their case comprised a fleet of eight motor

trucks and a Bucyrus revolving steam shovel.

Xo unusual [iiubkinii wlio encountered on the job, the

feature being, of course, the extremely hard material to be

handled. It was thought at first that blasting would be nec-

essary before it could be loaded economically by the small

shovel, but a trial soon convinced them that the machine could

handle it without any trouble. On this job, the material con-

sisting of hard shale, earth and boulders, the shovel aver-

aged 265 cu. yds. per day. Its makers, The Bucyrus Com-
pany, South Milwaukee, Wis., say that this is no unusual

record for it.

Dynamite in Road Building

In going through a cut in light soil dynamite helps in loos-

ening up the dirt if charges of a half cartridge of 20 per cent.

Red Cross are fired in holes to the required depth, five or six

feet apart each way. Then the scrapers can ha.ndle it with

ease, doing away with a great amount of hand-picking and
shoveling. In a hard clay soil charges of one to two cart-

ridges of 20 per cent, dynamite may be used in holes four to

six feet deep, and spaced about six feet apart, and will be

found satisfactory for loosening the soil for the scrapers.

Outcrops of rocks are frequently met with in road construc-

tion and. of course, require to be drilled either by hand or
machine drill for the economical use of explosives. Where it

is not possible to drill these outcrops, they may sometimes be
mudcapped, but this takes several times as much dynamite to

do the work under most favorable conditions as compared
with that required in a drill hole, and, frequently, is abso-
lutely impractical. Boulders may sometimes be blasted by
firing charges in holes driven beneath them with a bar. or
they may be drilled and fired, or, if very hard and brittle, it

is most economical to mudcap them.

Stumps may be taken out economically and quickly by fir-

ing charges of dynamite under them, placed far enough below
the surface of the ground so that the crater produced will in-

clude the greatest proportion of the roots.

Ditching is frequently necessary and may be done in two
ways, depending on the character of the soil. In a dry. sandy
soil single cartridges, 1^4 by 8 inches, of dynamite are placed
in holes two to three feet apart and two to two and one-half

feet deep, with an electric blasting cap in each hole and the

entire line connected up in a series and fired with a blasting

machine. In very wet, heavy soil or swampy muck, the

ditch may be made by firing charges of one cartridge of 50 per
cent, straight dynamite in each hole spaced 18 inches apart
and two to two and one-half feet deep. In this case it is not
necessary to use an electric blasting cap for each hole. One
extra cartridge placed in a hole near the center of the line of

holes and fired by either an electric blasting cap or a blasting

cap will detonate the entire line by influence. Ditches have
been dug over a thousand feet long by this method. A hand-
dug ditch usually costs just about twice as much as a dy-

namited ditch.

Sinkholes, mud holes, bog and miry spots in low-lying por-

tions of country roads are often effectually and permanently
drained by firing charges of dynamite in holes driven into the

impervious stratum of soil, usually clay or hard-pan. which
forms the basin and prevents the water from running down
into the earth. These charges should be fired fifteen or twenty
feet apart each way, the depth depending upon the nature of

the soil. Wet spots in roads have been permanently cured at

very little expense by this method.

Dynamite is one of the handiest and most reliable helps

the road-builder can have in his equipment. It can bemused for

felling trees, making post holes for fences or planting trees,

and for digging and loosening up the soil for telegraph and
telephone pole holes.

Road builders as yet have not exhausted the possibilities

of its usefulness, but those who have carried it in stock and
used it intelligently would no more dispense with it in any
operation than they would with their equipment of picks and
shovels.

A Durable Pump
A remarkable performance of the Atlantic diaphiagm

pumping engine of the Harold L. Bond Company of Boston is

reported from Alaska, where the city of Skagway used one for

three years in sand and gravel at all times and it is still on

the job all the time and has never failed to give entire satis-

faction.

Trade Notes

The Cleveland Brick and Clay Company, of Cleveland, 0.,

has been added to the list of licensees of the Dunn Wire-Cut

Lug Brick Company, of Conneaut, O., and henceforth will

make wire-cut lug paving brick. The company is one of the

most prominent paving brick manufacturing concerns in

northern Ohio, and it has a daily productive capacity of 60,000

blocks. J. L. Higley is president of the company, and A. L.

Hendershot is secretary.
'
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The Buffalo Steam Roller Company, Buffalo, N. Y., and the

Kelly-Springfield Road Roller Company, Springfield, 0., have

been combined into the Buffalo-Springfleld Roller Company,
with main offices and factory at Springfield, 0. The entire

sales organization of the Buffalo company, as well as the full

line of Buffalo-Pitts rollers, will be taken over by the new
company. With the tandem and macadam types, the steam

and gasoline rollers of both companies, the list will be com-

plete in styles and in sizes from 2^/^ to 20 tons.

The Jamestown Shale Paving Brick Company, of James-

town, N. Y., has become a licensee of the Dunn Wire-Cut Lug
Brick Company, of Conneaut, 0., and will make wire-cut lug

paving brick. This company has been making paving brick

for more than thirty years and has rebuilt its plants so they

are modern, up-to-date and fireproof. It has a daily capacity

of 65,000 blocks. It operates five rectangular kilns, with a

daily capacity of 25,000, and a continuous kiln, with daily ca-

pacity of 40,000. The company has seventy-five acres of work-

able shale bed from 75 to 100 feet, within the city limits of

Jamestown. The officers of the company are: A. N. Broad-

head, pres.: Thomas Mahoney, vice pres.; John Mahoney.
treas.; J. B. Fisher, sec; R. F. Fisher, mgr.: A. B. Green,

supt.

The Purington Paving Brick Company, of Galesburg, 111.,

has become a licensee of the Dunn Wire-Cut Lug Brick Com-
pany, of Conneaut, 0., and will engage extensively in the man-
ufacture of wire-cut lug brick. The Purington company is one

of the biggest paving brick concerns in the United States,

with a daily output capacity of about 350,000 brick. The Pur-

ington organization consists of F. G. Matteson, president and

treasurer: George C. Prussing, vice president; C. D. B. How-
ell, vice president: W. H. Terwilliger, secretary; W. G. D. Orr,

general manager.

The Citizens' Company, B. N. Brennan, president, Balti-

more, Md., finances corporations, engages in underwriting,

and handles for its own account complete issues of securities.

Fred E. Boylan has resigned his position as manager of

the Detroit branch of the Swinehart Tire and Rubber Com-
pany, and has been appointed factory representative of the

Sewell Cushion Wheel Company. With a view of working the

territory more intensively, Mr. Boylan will divide his time

with their branches in Cleveland, Buffalo, Rochester, Boston,

New York, Philadelphia. Baltimore, Pittsburg, Cincinnati, St.

Louis, Chicago and Minneapolis.

The patent on the Ferguson reinforced concrete dock or

pier, now constructed by the Cleveland Dock Engineering

Company, Cleveland, O., has been sustained in a decision of

the United States Circuit Court of Appeals, in the case of

James D. Carey, president of the company, against the De-

troit Steel and Iron Company.
Rural contractors specializing in concrete work, especially

those building silos and other far mstructures, also contractors

or others who would like to specialize on such work, will be

interested in knowing of a co-operative plan now being carried

out by the Extension Division of the Portland Cement Associa-

tion. Any one interested in concrete contracting work or in

taking up such work, is urged to address a letter to the direc-

tor. Extension Division, Portland Cement Association, 111 West
Washington street, Chicago, for some information that will

prove valuable, and that can be obtained without cost or other

obligation.

The Chain Belt Company of Milwaukee, Wis., has appointed
Mr. C. F. Messinger manager of their Concrete Mixer Depart-
ment. Mr. Messinger has for years managed the Advertising
Department and is thoroughly acquainted with the mixer busi-

ness. He will take charge at once and will augment the
service feature which has always accompanied chain belt mix-
ers. Mr. Messinger is a graduate of the Sheffield Scientific

School of Yale University and is well known by mixer men
thruout the country.
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Two additional licensees have been added to the family of

the Dunn Wire-Cut Lug Brick Company, of Conneaut, Ohio.

These are the Streator Clay Manufacturing Company, Streator,

111., which has recently completed a new plant with a daily

capacity of 60,000 paving block: R. H. Green, president; James
A. Green, vice president, and John Connelly, secretary; also

the Martinsville Brick Company, of Martinsville, Ind., with a
daily productive capacity of 30,000: E. J. Poston, president;

B. C. Poston, vice president; O. E. Sweet, secretary.

Trade Publications
A handsomely illustrated booklet of the National Concrete

Company of Indianapolis. Ind.. shows the construction of the

West Washington street bridge in that city by this company.
The Ideal Mortar for Brick Masonry, Mortar No. 5, pro-

duces maximum strength with minimum expense, as demon-
strated in Bulletin J of the Hydrated Lime Bureau of the

National Lime Manufacturers' Association, Arrott Bldg., Pitts-

burg, Pa.

Economic Brick Mortar and Permanently Dry Basements
are the titles of 2 circulars of the Hydrated Lime Bureau, Ar-

rott Bldg., Pittsburg, Pa.

Concrete Houses and Why to Build Them, Concreting in

Cold Weather and That Alley of Yours are 3 interesting bul-

letins of the Portland Concrete Association, 111 West Wash-
ington street, Chicago, 111.

Novalux street lighting units for Mazda series lamps and
street lighting brackets and center span fixtures for Mazda
lamps are shown in full detail in two booklets of the General

Electric Co., Schenectady, X. Y.

Dynamite in fish culture is the subject of a paper by E. V.

Gardner, C. E., Goshen. N. Y., which is republished by E. I.

du Pont de Nemours & Co., Wilmington, Del.

Standard pumping units for water supply are shown in

detail in a catalog of The Standard Pump and Engine Co.,

Akron, Ohio, using handpower, gas or gasoline engines or elec-

tric drive, suction or deep well pumps, compressed air tanks

for delivery of water when pump is not running: also coid-

bined pump and electric light plants. Plans for foundations

for engines and pumps are also given. Capacities run up to

4,000 gallons an hour.

Wallace & Freman Co., New York, issue a booklet com-

paring the cost of sterilization of water and sewage by the use

of hypochlorites and of liquid chlorine.

The Domestic Engine and Pump Company. Shippensburg,

Pa., is distributing a new 28-page 6x9 illustrated bulletin, de-

scribing their line of gas-engine-driven contractors' machin-

ery, which includes diaphragm, centrifugal, combination and
force pumps, geared and chain-driven hoists and special hoist-

ing outfits for applying power to band derricks. A number of

new electric-motor-driven pumping outfits are also shown. A
copy of this bulletin may be obtained by application to the

Domestic Engine and Pump Company.

A reprint from the Oregon Voter of June 12, 1915, gives

the extensive quotations from the report of the paving com-
mittee of the Portland Chamber of Commerce on the public

contracts then to be let under the bond issue passed for good
roads. It Is handsomely illustrated and goes into some detail

regarding the life of concrete, Hassam, Warrenite and To-

peka specification pavements, and the patents Involved. The
conclusions are fully stated, recommending Warrenite for all

the roads except under certain conditions of grade, where Bel-

gian blocks are recommended, using Oregon stone. Experi-

ments with wood block, also an Oregon product, are recom-

mended.
"Better Roads" and "Highway Maintenance" are the sub-

jects of two folders on Howe's road combinations and methods
of road treatment, issued by the S. G. H. Rubber-Stone Co.,

Detroit, Mich.
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AUTOMOBILE FIRE APPARATUS

AND MOTOR EQUIPMENT.

BlUy KKgUESTKIi.

Atlantic Highlands. N. J.—Until Jan. 9,

on motor-driven apparatus.
Harrison, N. J.—Until Dec. 5. for fur-

nishing; 2,000 ft. of Are hose.
Lacrosse, Wis.—Until Dec. 5, for fur-

nishing city with 1,000 ft Are hose and two
city service truclis. Add. Bd. of Pub. Wks.

Lakefleld, Minn.—Until Dec. 5, for 60-

gal. chemical engine. Add. U W. Rue, Vil.

Clk.

CONTEMPLATED WORK.
Alameda, Cal.—Fire Comm. has pur-

chased plans and specifications for two
pieces of motor equipment

Alliance, Ohio—Ord. No. 2241 passed,

providing to issue bonds of $1,000 for pur-

chase of motor equipment for fire chief.

Chas. O. Silver. City Audr.
Baldwinsville, N. Y.—City contemplate.',

purchasing piece of motor apparatus.
Baltimore, Md.—The purchase of four

steamers and seven trucks, ihree motor
combination cars and other equipment, has

been taken under consideration for 1917.

Bristol, Pa.—Cornwells Fire Dept., Corn-
wells, reported as considering purchase of

fire apparatus. Funds now being appro-
priated. , -

Chattanooga, Tenn.—The purchase of

combination chemical and hose car at an
early date, has been recommended. Est
cost $4,500. T. C. Betterton, Fire and Po-
lice Commr. , , .

Coopertown. N. D.—City of Bismarck is

to motorize their fire department and are

about to purchase a fire truck. A street

flusher probably will be purchased, too.

East Milltown, Pa.—Considering the pur-

chase of motor fire apparatus in the near
future. ., „ ,, TT t:.

Evanston, 111.—Council Comm.. Mr. H. E.

Chandler, chairman, has been requested to

make appropriation for purchase of five

more pieces of motor-driven flre apparatus.
Garfield, N. J.—The purchase of a piece

di motor apparatus for Fire Co. No. 1 is

contemplated. Bids will be advertised

shortly. „. „ j
Great Falls, Mont—City Engr. prepared

specifications for purchase of one motor-
driven comb, pumping, chemical and hose
truck. Six cylinder, 60-h.p. eng., centri-

fugal pump, chemical tank and three lad-

Harrisburg, Pa.—Ordinance introduced to

citv council requesting city to loan $60,-

000 to appropriate for motorization of fire

dept Chas. A. Miller, Clk. of City Council.

Hartford, Conn.—The Fire Commrs. of

Windsor District have been authorized to

advertise for bids for purchase of 600 feet

of fire hose.
Heweitt. L. I.—Fire Commrs. have de-

cided to purchase a new motor apparatus,
which is to be combination chemical en-

gine and hose truck with junior pump.
Hinsdale, Mont—Bd. of Commrs., Valley

Co. have approved of purchase of fire ap-
paratus. Est cost $1,200.

Huntington, Ind.—Bids will be requested
for purchase of motor apparatus.
Lockport N. Y.—Voters have approved

the issuance of bond issue of $12,000 for

purchase of several pieces of motor ap-
paratus.

Manchester, N. H.—Bond issue of $25,000
for purchase of two motor pumping engines
and two motor hose cars, has been ap-
proved.

McPherson, Kans.—Petitions being cir-

culated requesting city council to purchase
flre apparatus.

Newburgh, N. Y.—Vil. of Deacon are to

install fire alarm system at est. cost of

$3,000 from $186,655, which is to be ap-
propriated for improvements.
New Castle, Ind.—City Council voted and

approved of the advertising for bids for

furnishing automobile for flre chief.

Piedmont Cal.—Bond issue of $25,000
approved for fire department improvements.

Quincy. Mass.—An ordinance presented

to Fire Committee requesting an appro-
priation of $6,000 for three motor hose
cars. ... ,

Sacramento, Cal.—An appropriation of

$16,000 has been decided for purchase of

motor-driven apparatus.

BIDS REQUESTED.

Americus, Ga.—Until Dec. 11. for con-
struction of bridge over Flint River at Mur-
ray's Ferry. Est length, 1,300 feet long,

of concrete or steel. Address City Clerk.
Ann Arbor, Mich.—About January 1, for

construction of rein, concrete bridge 620
feet long across Huron River. Est cost,
$45,000. Add. John C. Cox, State Highway
Commr.

Barbourville, Ky.—Until Dec. 9, for con-
struction of two bridges, one over Little

Richmond Creek, one over Stinking Creek,
and 12 smaller bridges. Add. Read P.

Black, Clk., Knox Co., Crt
Chillicothe, Mo.—Until Dec. 9 (12 noon),

for construction of seven reinforced con-
crete bridges ; also grading of Haynes Hill

Add. Joe Broaddus, Bridge Commr.
Crown Point, Ind.—Until Dec. 8 (10 a.

m.), for construction of concrete culvert
Edw. Simon, Audr. Add. bids to Commrs.
of Lake Co.

Gastonia, N. C.—Until Dec. 6, for con-
struction of steel bridge, two spans, over
Long Creek, 2 miles from Gastonia. Add.
O. B. Carpenter. Clk. Co. Commrs.

Litchfield, Minn.—Until Dec. 13 (2 p.

m. ), for construction of pile trestle bridge,
112 feet long over Lake Koronis, Sec. 2,

Union Grove. Add. A. O. Palmquist, Meeker,
Co. Audr.

Lisbon, Ohio.—Until Dec. 11 (1 p. m.),
for construction of Bridge No. 846, known
as Canton Bridge, in Center Tp. Certified

check $250. Add. H. R. Dickey. Clk.

Molino, Fla.—Until Dec. 12, for construc-
tion of bridge and approaches over Es-
canaba River. Add. W. C. Barrineau,
Chrmn. Escanaba Co. Commrs., at Pensa-
cola. Plans with Geo. Rommel, Engr., Pen-

New- Castle, Pa.—Until Jan. 1, for con-
struction of bridge over Neshannock Creek
on Gardner Ave. Est cost $35,000. Bids
reed, by Co. Commrs. of Lawrence Co. T.

A. Gilkey, Engi-.
Newton, Iowa—Until January 1, for con-

struction of concrete culverts and bridges.

Est expenditure $25,000. Add. Mr. C. O.

Edge. Co. Audr.
Potter. Wis.—Until Dec. 15. for construc-

tion of concrete bridge. 5 piers, two abut-
ments on 50-ft piles, six 40-ft. spans, 20-ft
roadway and concrete floors. Est cost, $20,-

000. Add. bids to Wm. Hoenig., Brillion,

Wis. All above is a report Not official.

Springfield, 111.—Until Deo. 5 (2 p. m.),
bids will be reed, at Farmers Natl. Bk. in

in Genesco. for construction of two rein,

concrete bridges in Edford Tp., Henry Co.,

known as Gotthardt and Newman bridges.

Spans 18 and 20 ft. roadways 18 ft. Est
cost $2030 and $1490 respectively. Jas H.
Reed. Co. Supt. of Highways, Cambridge,

Scale. Ala.—Until Dec. 7, for construction
of bridge over Brush Creek on Tuskegee
and Columbus Rd., including concrete piers.

Add. bids to Russell Co. Plans with W. S.

Keller, St. Hgwy. Engr., Montgomery.
Vienna. Ga.—Until Dec. 11. for construc-

tion of bridge over Flint River at Mur-
rays Ferry. Add. Co. Clk.

CONTEMPLATED WORK.

Abingdon. Va.—Ch. Engr., Holston River
Lbr. Co.. preparing plans for construction

of 200-ft. steel bridge.
Aurora, HI.—To construct concrete bridge

bridge with roadway 24 ft wide and 50

ft long over Person's Creek on west road
north of St Charles.
Canadian City, Okla.—Plans being pre-

pared bv city for construction of bridge
over So. "Canadian River on Jefferson High-
wav. Est cost. $12,000.

(jhicago. 111.—Considering construction of

bridge over Chicago River at 12th St, con-
sisting of 2,500 tons steel and 2,100 sq. yds.

creosote blocks. Est expenditure. $600,000.

Add. Dept Pub. Wks. and San. Dist. of

Chicago. Thos. G. Philfeldt. Cty. Bridge

'a^'arwater. Fla.—Pinellas Co. Commrs.
to vote on $70,000 bond issue for construc-
tion of bridge over Boca Ceiga Bay to Is-

land where Pass-a-Grille is located.
Columbia. Tenn.—Plans prepared for con-

struction of bridges and culverts in Maury

Co. Add. Co. Clk. Columbia. Est. cost,
$10,818.

Covington. Ky.—Bond issue of $500,000
voted for improvements, including traffic

bridge over Licking River. $40.000 : other
steel constructions. $95,000. Add. The
Mayor.

Elizabeth, N. J.—Bd. Freeholders con-
templated constructing 135 ft span with
40 ft. roadway, known as Strauss bascule
life bridge ; also, wood block pavement at
South Front St J. L. Bauer, Co. Engr.

Flint. Mich.—Council planning to con-
struct bridge across Flint River near Sag-
inaw St C. E. Shoecraft. Cty. Engr.

Gainesville. Tex.—Chamber of Commerce
reports city is having plans prepared for
constructing of bridge. Est cost bet $50,-
000 and $60,000.

Highlands, N. J.—Monmouth Co. prepar-
ing plans for construction of bridge over
Shewsbury River. Est cost $90,000. Add.
Co. Clk.
Kansas City, Mo.—Plans prepared and

approved by Bd. of Pub. Wks. for construc-
tion of bridge over Bush Creek on Elmwood
Ave. Est cost $11,000. Curtis Hill, Cty.
Engr.
Kansas City, Mo.—Planning to construct

bridge with proposed Chestnut Ave. through
N. Terrace Pk. Est cost $40,000. Add.
Pk. Ed.
Mankato, Minn.—J. H. A. Brahtz, Supr.

Engr., looking over the site on which con-
crete bridge known as Grand Ave. bridge,
is to be constructed. Est cost $185,000.

Marquette. Mich.—An appropriation of
$9,000 has been made for construction of
bridge in county during 1917. Add. Bd.
of Supvrs.

Monroe, La.—L. N. Larche. Chrmn. Brdg.
Comm., reports city is planning for con-
struction of bridge across Ouachita River.
Est cost $300,000.
Montgomery, Ala.—County voted $50,000

bonds for construction of bridge across Tal-
lapoosa River at Judkins Ferry, with con-
crete ; also $50,000 for one across Talla-
poosa River connecting Elmore and Mont-
gomery Counties. R. H. Jones. Pres. Bd. of
Revenue.
New Haven. Conn.—Edw. Gagel. Chf.

Engr., New York. New Haven. & Hartford
R. R.. will furnish information with regard
to construction of bridges calling for ex-
penditure of $1,000,000.

Philadelphia. Pa.—Plans have been re-
vised for new county bridge across Salem
River. Est cost $65,000.
Pond Creek. Okla.—Estimate submitted

for construction of bridge over Salt Creek,
for Chicago. R. I. & Pac. Ry.. of $150,000.

C. A. Morse. Chf. Engr.. Chicago. 111.

Rio Vista. Cal.—Plans being prepared
for construction of Solano-Sacramento
bridge. Est. length 2.400 ft. cost $170,000.
Add. F. A. Steger. Vallejo, for further in-

formation.
Rison. Ark.—The expenditure of $10,000

for construction of bridge over Saline River
is contemplated by Cleveland Co. Commrs.
Contract will be awarded early next year
(1917).
Rock Rapids. Iowa-—County Clk. will

adv. for bids shortly for construction of

sixteen bridges. Est cost $80,000.
Santa Ana, Cal.—Contemplating issuing

bond for $20,000 to construct Hanna Street

bridge which was destroyed year ago.
Utica, N. Y.—New York Central R. R.

planning construction of rein, concr. bridge
over their tracks. Est. cost $30,000. C. W.
Kittredge. Ch. Engr.. Grand Central Term..

N. T.
Waco. Tex.—Bond issue of $25,000 ap-

proved for construction of bridges and cul-

verts. Add. Mayor. .

Woodbine. Ga.—Wm. M. Torrance. Civil

Engr., Savannah, instructed to prepare
plans for construction of bridge across Sa-

tilla River in Camden Co. Est cost $20,000.

York S. C.—York Co. contemplates con-
structing bridge over Catawba River in

Fort Mill Tp.

LIGHTING.

Huntington, Ind.—Until Dec. 6 (10 a.

m ) for construction of system of orna-

mental lighting for Huntington St Bridge,

Wabash, Ind. Add. Bd. of Commrs., Wa-
bash Co. Frank P. Kircher. Audr.
Fergus Falls, Minn.—Contract awarded

to Sterling Electric Co., St. Paul, for in-
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