




She Joromotitic.

PUBLISHED BY THE

NEW SERIES.

Vol. IV.

HARTFORD, CONN

18 83





She l0C0m0tte.
PUBLISHED BY THE HARTFORD STEAM BOILER INSPECTION AND INSURANCE COMPANY.

New Series—Vol. IV. HARTFORD, CONK, JANUARY, 1883. No. 1.

Upright Boiler for Heating Water.

The boiler which we illustrate below is not for generating steam, but for heating

water. It was designed by Mr. J. M. Allen, for the purpose of supplying hot water to

EAONT ELEVATION SECTION

laundry, bath-rooms, and wash-bowls, in a large public institution. It is made of ^ inch

iron, riveted up in the same manner as an ordinal^ vertical boiler. It sets upon a brick

or cast iron base, in which is the ash pit. The grate is of the ordinary hot air furnace
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pattern, and can be easily shaken or " dumped." The furnace is small, as compared

with the size of the boiler, being only 18 inches in diameter. The boiler is 36 inches

diameter. This gives water legs, or water safes of about 9 inches. The door frame

and mouth are flanged on to the boiler shell and furnace sheets. The smoke pipe or

" out-take " is smaller, but attached in the same way. This hot water boiler can be set

up anywhere, near a chimney. A common sheet iron stove pipe being all that is neces-

sary to connect it with the chimney. It has three hand-holes, just above the bottom head

for facility of cleaning. There is a man-hole on top, also a safety valve, and supply and

PLAN SECTION ON a.h

feed pipes. The safety-valve is put on simply as a precautionary measure, in case the

feed should become disarranged and steam be raised in the boiler. There is a long

glass water-gauge, which is not shown in the illustration. This boiler is fed from the

city pressure, which at the place where it is used is about 25 lbs. per square inch.

The boiler is kept constantly full of water. Two hods (ordinary size), are usually suffi-

cient fuel for a day's supply. The care is no more than would be required for a small

cylinder stove.

As has been stated, it provides abundant hot water for laundry and bathing pur-

poses for a public institution. We regard it as especially adapted to this pur]:)Ose, and

for boarding-houses, as well as private dwellings, where a larger quantity of hot water

is needed than is supplied by the ordinary stove or range boiler. In places where a

running supply of water, under sufficient pressure to supply rooms on different stories

cannot be obtained, a tank must be used in the attic and kept full. The boiler, to be run

economically, must be adapted in size to the needs of the place where it is to be used.

Dynamite Supeusedes the Axe.—A Somerset county firm have a pulp manufac-

tory, consuming spruce and hemlock timber. Their operations are large, and instead of

practising the slow method of chopping down trees and sawing them up, in order to get

the wood into the pulp-mill, they blow them to splinters with dynamite. An eye wit-

ness thus describes the process: A fine large spruce was selected, and a hole was driven

in about ten inches, the chips were removed, and a dynamite cartridge was inserted.

The dynamite comes in sticks like a candle and resembles moist brown sugar. A fuse

was attached, and the men sought a place of safety. In a few seconds there was a

mighty roar, and the great tree was lifted up in the air about ten feet, and then with a

swoop and a crash it came to the earth, sj^lintered half way up the trunk. Dynamite is

not cheap ; but, taking into consideration the time, labor, wear and tear of tools saved,

is not as expensive as might be supposed.

—

Lumierman.
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Inspectors' Reports.

NOVEMBEII, 1882.

The one hundred and ninety-fourth monthly summary of the reports of the Com-
pany's Inspectors is given below, and will repay a careful perusal. From it we learn

that 2,120 visits of inspection were made and 4,794 boilers were examined. The number
of thorough annual internal inspections reaches a total of 1,875, and 376 boilers were

proved by hydrostatic pressure.

The whole number of defects found which were considered sufficiently serious to be

reported, was 3,334, of which number 686 were considered to be of so grave a nature as

to impair the safety of the boilers in which they were found. The number of boilers

condemned was 48. The usual analysis of defects is given below.

Nature of defects. Whole number. Dangerous.

Cases of deposition of sediment, - - - - 280 - - 38

Cases of incrustation and scale, - - . . 428 - - 38

Cases of internal grooving, - - - - - 15- -7
Cases of internal corrosion, ----- 107 . - H
Cases of external corrosion,----- 157 - - 36

Broken and loose braces and stays, - - - - 85 - - 37

Settings defective, - - - - - - 83- -16
Furnaces out of shape, - - - - - 91- -10
Fractured plates, - - - - - - 155- -72
Burned plates, ------ 97 - - 33

Blistered plates, - - - - - - 185- -19
Cases of defective riveting, ----- 600 - - 76

Defective heads, --.._. 56 --21
Leakage around tubes, ----- 393 - - 134

Leakage at seams, ------ ggg . - 56

Water gauges defective, - - - - - 58- -16
Blow-outs defective, - - - - - - 38- -11
Cases of deficiency of water, - - - - 13- -7
Safety-valves overloaded, - - - - - 27- -6
Safety-valves defective in construction, - - - 31 - - 15

Pressure gauges defective, - - - - - 135 - - 24

Boilers without pressure gauges, ---- 1--1
Defective feed pipe, - - - - - - 1 . . i

One dangerous defect unclassified, - - - - - - 1

Total, - - 3,334 - - 686

The straightening up of a tall chimney somewhere in Germany, which had become
dangerous through the settling of the foundation on one side, by sawing through the
joints on the convex side, has given rise to numerous paragraphs in both the scientific

and daily papers. If our memory serves us rightly, the first case on record where this

thing was done was at the mills of the Lawrence Manufacturing Co., in Lowell Mass.
some twelve or thirteen years ago. The chimney in question was a very large one some
225 feet high, and canted to one side through unequal settling of the foundation, or
other cause. It was brought back to a perpendicular position by passing a saw throuo-h

the joints on the side from which it leaned, thus removing a narrow strip of mortar and
allowing it to settle back to its original position.
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Man-Hole Openings in Boilers.

It will we think be generally admitted that no boiler is complete without a man-hole

tiirough which admission may be had to the interior of the boiler for the purpose of

examination, cleaning, or rep-iirs. In tlie smaller sizes where this is impracticable there

should be a number of hand-holes judiciously phiced, through which the interior may

be viewed, and also to facilitate removal of scales or deposit. An important matter too

often neglected in the design and construction of boilers, is the location of the man and

hand-hole openings where they will do the most good.

The best location for a man-hole is on the shell of the boiler, and its strongest form

is where protected by an inside frame or mouthpiece accurately fitted and securely

riveted on. Where steam domes are thought to be a necessary adjunct to a boiler, a

common practice is to have a cast iron dome head with the steam pipe nozzle and man-

hole cast in. This is a weaker form than the one first described, for it leaves the opening

in the shell beneath the dome without re-enforcement, while it is much more difficult,

—

sometimes impossible to get inside the boiler after it is set, owing to the steam jjiping

being in the way.

In our larger cities where ground space is limited, boilers are often placed in vaults

or sub-cellars, where tiie overhead room is limited, which often brings the dome close uj)

vinder the vault or ceiling, where it would be impossible for even the smallest child to

get inside the boiler through the man-hole, owing, as wc have pointed out, to the con-

tracted space and net work of steam-pipes and connections. We have knowledge of

cases in which it was necessary to cut away a portion of the ceiling or vault coverin*:--,

:sufficient to gain access to the inside of the boiler, which involved considerable expense

.and trouble, besides to some extent weakening the structure; the cases we have in mind

-were planned by architects of good repute, and the work executed under their direction.

Without engineering experience they did not realize the importance of setting boilers in

such a manner as to make them accessible, thus illustrating the necessity of consulting

the most competent advisors in planning and executing steam engineering work. In

every case there Avould have been no trouble in gaining access to the boiler, had the man-

hole been upon the shell, instead of on the top of dome. We have always favored its

location upon the shell because we believed it best for all purposes of strength and ac-

cessibility.

The horizontal tubular boiler, owing to its simplicity, compactness, strength, and

accessibility, is a great favorite among steam users, and increases in public favor every

year. It admits of a variety of modifications and disposition of tubes by which it may

be adapted to the wants of different localities, fuels, and feed waters. To facilitate tlie

cleaning of the sheets over the fire in localities where the feed water fornis a trouble-

some scale or a deposit of sediment from muddy water, a clear space of ten or twelve

inches is left between the bottom row of tubes and boiler bottom, and a man-hole put in

the front head. In our plans and specifications this man-hole opening is re-enforced by a

suitable frame, same as that used on the shell. Ordinarily, manufacturers simply re-en-

force it by a strengthening ring. In one case in which two new boilers were offered us

for inspection and insurance there was neither strengthening ring, stays nor reinforcement

of any kind. The man-hole was 10x14 inches, heads GO inches in diameter, and the

boilers were designed for a working pressure of 70 pounds per square inch.

Our inspector recommended the addition of a strengthening ring or stays, preferably

the former, but the party who furnished the boilers said there was no necessity for either

;

he never used anything of the sort in his boilers. It may be remarked incidentally tliat

had he deemed this alteration necessary he would have been required to do it at his own
expense. The boiler in this condition of course was regarded as uninsurable.
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The great advantage of proptrly located man and liand-hole openings are their

utility. This we think is not always appreciated ; sometimes they are regarded as orna-

mental appL'ndagcs. We know of exceptional cases in which tiiey had not been removed
for a number of years; meanwhile scale or a deposit of sediment had accumulated to a

dangerous extent and nearly ruined tjie boiler, the excuse offered by those in charge

being that the joints of the plates were tight and they were afraid to take them off for

fear they would leak when put back. With proper care in scraping off the old material

from the face of the joint before it is remade, that is when the old gasket cannot be

used over again, there should be no trouble.

Some of our friends claim that a light wash of black lead and oil applied to the

face of the gasket facilitates its removal when the joint is broken again ; by this means

they can use the same gasket a number of times. There are various other preparations

used by engineers to accomplish the same purpose. Within a few years, special attention

has been given to the manufacture of rubber gaskets for man-hole joints, that would give

better satisfaction and be more durable than those heretofore used. They may be had of

dealers in machinery supplies in all parts of the country.

With a suitable gasket free from gritty particles which are sometimes found adher-

ing to it, there should be no trouble in making a tight joint at the man or hand-hole

plates; if there is it indicates distortion either of the plate or its seating, in hand-holes

possibly a weakness due to dangerous thinning of the shell by corrosion around the

opening ; in either case, the pressure should be lowered and the boiler put out of service

until an inspector can be summoned to determine the cause, and make a suitable recom-

mendation. Do not try excessive screwing up to stop the leak ; that is a very dangerous

plan, in which many inexperienced or reckless men have lost their lives. Tightenhig a

joint under steam pressure is attended with great danger under any circumstances. When
the joint is about the boiler it is doubly so. Under proper conditions ordinary screwing

up should give a tight joint; when it does not something is wrong, and what that some-

thing is must be determined by an examination. F. B. A.

Russian Railway Employees.—It is stated that the Russian railway companies find

it extremely difficult to obtain native employes for anything above manual labor. At
present half the engine-drivers upon Russian lines are Germans, and to remedy this state

of things the companies have instituted schools with the view of training boys as engine-

drivers, stokers, telegraph operators, etc. There is a preparatory course of one year

for candidates who cannot read or write, and the ordinary course of instruction lasts three

years, and for some departments is followed by two years of a working apprenticeship.

All pupils who have passed through the school are bound to serve two years with the

company whose school they have attended. There are now 33 of these schools in exist-

ence, but they cannot be said to have passed beyond an experimental stage, as the

oldest, which was established in 1872, has thus far turned out only 25 employes.

—

En-

gineering.

A NEW use has been discovered for potatoes. They can be converted into a sub-

stance resembling celluloid by peeling them, and after soaking in water impregnated

with sulphuric acid, drying and pressing between sheets of blotting paper. In France,

pipes are made of this substance, scarcely distinguishable from meerschaum. By sub-

jecting the mass to great pressure, billiard balls can be made of it, rivaling ivory in

hardness.— Cotton, Wool, and Iron.
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HARTFORD, JANUARY, 1883.

The opening of a new year is always fraught with hopeful anticipations and with

anxiety as well. We look upon the old year as finished and its record closed up. We
say we know what we have accomplished, and how much we have gained in this or in

that direction. But do we stop to think that the efforts of the past lap over on to the

future, and that the successes or failures before us will be largely dependent upon the

methods and means employed in the past. If we do not learn wisdom by experience,

we shall make no progress. If we are simply willing to plod along in a path that is

smooth and easy, because it is easy, we shall leave no mark to show that we have had a

place among men. There is no easy spot for active, progressive men to-day.

The air is full of discovery and invention, sui-prise follows surprise as great achieve-

ments are announced, and we wonderingly say, " what will come next ? " Now it must

not be forgotten that these wonderful strides are not the result of the labors of one day

or one year, but of the patient, painstaking toil of years, mingled with discouragements,

disappointments, and setbacks many and grievous. No great enterprise is built up in

one year; hence the records of any one year, as looked upon by those who are building

and expanding, can only be an integral part in the work Avhich has but partially

attained its growth. Other years of toil must be added, not only to enlarge and perfect,

but to undo and eliminate the mistakes and the errors of the past. So the year before us

is full of hope and possibilities. But good use must be made of the real substantial

things that have been done in the past. They lap over like mighty cords to bind the

good of the past to the valuable things to be accomplished in the future. Bad meth-

ods, while favored for a time with apparent success, will in the end prove a failure, be-

cause the foundation is wrong, and the superstructure has no reliable support, but

rocket like, it sooner or later comes down a stick. Now, with all the discouragements

that the future has in it, to business men—we mean the disturbances that come from

political agitations and unwise legislation, causing stagnation in business, want of con-

fidence, and all the evils that follow in the train—there is much that is encouraging. We
have a vast countiy, wonderful in resources, with a rapidly increasing population, that

must be fed, clothed, housed, transported and taken care of, and we also have much to

do for other nations, who are mightily taxed to suitably care for their own populations.

Hence a legitimate business well managed, strengthened by wise methods in the past,

adapting itself to the varying lines and fluctuations of trade in the future, willing to be

modest, and make haste slowly, lengthening its lines gradually and cautiously, but

strengthening its stakes firmly, will grow. It cannot help it. Honest work will tell in

the end, and although there may be some bare spots, like the snow ball the accumula-

tions will be larger as each year rolls round. Then let us all take courage and believe

that the coming year will be a prosperous one, and it liill.
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Unclassified Data.

BY J. H. COOPER.

No. 3.

Effects of temperature on the tensile strength of boiler plate. Styflfe, p. 144.—" Low
Moor iron which broke under 59,081 lbs. per square inch at a 60° temperature, required

66,355 lbs. to break it at a temperature of 323°.

Another specimen which failed at 52,837 lbs. at a temperature of 60°, had its

strength increased to 69,717 lbs. at 318°, but fell back in strength to 62,556 lbs. at 419
,

showing that the maxumura tenacity was passed somewhere between the temperatures of

300° and 400°."

See also Experiments of the Franklin Institute Committee in 1837, and those of

Styffe in 1869.

Holley, Railway Practice, New York, 1867, p. 39

:

"Pitch of Rivets.—For | inch and ^ inch iron plates, J inch rivets at 2 inch centres

were found by trials to be as strong as the plates. Steel rivets, the material being stron-

ger, may be placed further apart, allowing less section of plate to be cut away by the

holes. On the North London road f inch steel rivets pitched at If inches were found

to make a stronger joint than | inch iron rivets similarly pitched."

P. 34. " It may thence be inferred from Mr. Brunei's experiments on riveted joints

on a large scale that the maximum strength is obtained when the riveted sectional area of

the rivets to resist shearing is equal to the sectional area of the plate through the line of

rivet-holes."

Nystrom, " Steam Engineering," p. 102

:

"Proportion of single riveted lap joints with punched holes, to the nearest ^^g of an

inch, as used in practice.
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At 1,000° Fah. it falls to 37,000 lbs., nearly.

At 1,100° Fah. it falls to 27,000 lbs., nearly.

At 1,200^ Fah. it falls to 22,000 lbs., nearly.

At 1,300° Fah. it falls to 19,000 lbs., nearly.

" The mean of fourteen expeiiments shows a ratio of elongation to breaking weight

of 641 to 1, in irons breaking from 40,643 lbs. to 68,513 lbs. per square inch."

On the Effects of Annealing.—" Seventeen comparisons of the strength of speci-

mens of boiler plate after annealing showed a tensile strength of 45,117 lbs. per square

inch."

Collapsing op Circular Furnaces.—" The strength of furnaces to resist collapsing
89 600 X T^

pressures to be calculated from the following formula :
—'-^—j-r = working pressure

lbs. per square inch, where 89,600 = constant.

T = Thickness of plate in inches.

D = Outside diameter of furnace in inches,

L = Length of furnaces in feet. If rings are fitted the length between rings to

be taken.

rr, • X -, 8,000 X T.
Ihe pressure an no case to exceed ~ p.

Thomas Cargill, London, 1873, p. 16, says:

"A tensile strain exceeding 12 tons to the square inch will injure the elasticity of

wrought iron and permanently damage its utility and strength."

Works in Iron.—E. Matheson, London, 1873.

" The maximum amount of strain which any piece of iron will endure without los-

ing its capacity of returning to its original condition when the force is withdrawn is

called it 'limit of elasticity,' and in wrought iron under a tensile strain this limit or

commencement of permanent set occurs at about half its l/reaMng strain, the exact point

varying with the quality of the iron and the kind of treatment to which it has been

subjected during manufacture."

It is the general practice of engineers in designing bridges, roofs, and other struc-

tures, to give such dimensions and thickness of iron as shall involve only a working

strain of from 4 to 7 tons per square inch ; 5 tons for railroad bridges as the utmost.

Trautwine, Philadelphia, 1872, p. 178:

"In important practice good bar iron should not be trusted permanently with more

than 5 tons per square inch, which will stretch it about ^ inch in 25 feet.

" The elastic limit under tension usually ranges between 8 and 12 tons per square

inch, or nearly half the breaking strain, according to quality."

"The strongest wrought iron stretches less before breaking than weaker specimens,

and is therefore more apt to snap under sudden blows or strains.

" Heating up to 600° Fah. does not weaken bar iron. Its elastic limit under pressure

averages about 16 tons per square inch. It begins to shorten perceptibly under 8 to 10

tons but recovers when the weight is removed. With from 18 to 20 tons it shortens per-

manently about gig part of its length."

Trenton Iron Works " Notes for Engineers for Basis of Strength," p. 31

:

"The limit of elasticity for wrought iron is about 21,000 lbs. per square inch. Ex-

periments on the effects of repeated applications and removals of the load, accompanied

with considerable vibration, appear, however, to show that where a wrought iron beam
may be subjected to such repeated applications of the load an indefinitely great number

of times, the maximum stress should not exceed 16,000 lbs. per square inch."

Useful Information foi* Engineers by Phoenix Iron Co., p. 49, says:

"In reference to tests of bars of iron for the Niagara Bridge," the recovery of each

bar after the removal of the proof load, 20,000 lbs. per square inch, was perfect, no per-

manent set occurring at less than 25,000 lbs.
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Bourne, Hand Book of the Steam Engine, London, 1865, p. 461:

Quotes Fairbairn's proportions of rivets and riveted joints, his 34,000 lbs. as the

strength of a single riveted joint, and his factor of safety of 6, but believes Mr. Fair-

bairn's margin of safety is too small, and therefore gives a rule of his own based upon

a factor of safety of ,;—- of the bursting pressure embodied in the following formula:

^ 8.900 < • u- uP = J— m which

P = Safe working pressure in lbs. per square inch.

t = Thickness of boiler plate in inches.

d — Diameter of boiler in inches.

Mr. Bourne goes even further than this towards a higher factor of safety. He says :

" This rule gives the strain about one-fourth of the elastic force or 4,450 lbs. per square

inch of sectional area of the iron ; but 3,000 lbs. is enough when the flame impinges

directly on the iron as in some of the ordinary cylindrical boilers, and the rule may be

adapted for that strain by taking* 6,000 as a divisor instead of 8,900.

In this connection he quotes the Messrs. Napier's strength of Yorkshire plates at 55,-

433 lbs. with the grain, and the tensile strength of ordinary "Best" and "Best Best"

boiler plates as manufactured by ten difi"erent makers, which were found to be 50,242

lbs. with the grain, and 45,986 lbs. across the grain, giving a mean of 48,114 lbs. per

square inch of section.

In his Catechism of the Steam Engine, London, 1865, p. 189, he says :

" The iron of boilers, like the iron of machines or structures, is capable of withstand-

ing a tensile strength of 50,000 to 60,000 lbs. upon every square inch of section ; but it

will only bear a third of this strain without permanent damagement of structure, and it

does not appear expedient in any boiler to let the strain exceed 4,000 lbs. upon the square

inch of sectional area of metal, especially if it is liable to be weakened by corrosion."

It is plain to be seen that Mr. Bourne's rules are based upon his opinion of the margin

of safety, rather than upon the capabilities of the materials upon which he figures. For

with Fairbairn's joint, and with iron equal to the best average English, which he gives,

boilers ought to be safe with a factor of 6, whether made by Fairbairn or Bourne.

Barr on Boilers, p. 148 :

"The ultimate strength of a boiler is the greatest pressure which it is capable of

withstanding without danger of rupture.

"A factor of safety in steam boilers is a unit employed to show in what proportion

a given pressure is less than the ultimate strength of the boiler.

" The numerical value given a factor of safety is the relation which it bears to the

ultimate strength, and not that of the elastic limit. Just what that figure should be for

boilers has never been agreed upon, but has been narrowed down to either 6 or 8. So

that in ordinary boiler construction for land use no very great discrepancies are likely

to occur by the use of either in the regular course of business.

" In this country 6 is the ordinary factor of safety employed in all kinds of boiler

work ; in England it varies between 6 and 8. The elastic limit of wrought iron is

not far from one-half its tensile strength."

Practical Notes on the Steam Engine. W. H. King, U. S. N. New York : 1863,

p. 156, says

:

"The experiments of the Franklin Institute give for the strength of single-riveted

seams, 56 percent, of the sheet, assumes the tensile strength of the best English iron to

be 60,000 lbs. per square inch of section, and that one-fourth of the bursting strength

would be safe to subject a boiler to in practice."

* The formnla as modified for a higher factor of safety would read : P= ——^3—.

—

Editor Locomotive.
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Table showing the Character and Efficiency of American Coals.

The following Table, abstracted from Shock's work on Steam Boilers, shows the

comparative value and efficiency of the principal varieties of coal used in the Eastern

and Middle States. It is the result of the investigations of Prof. "W. R. Johnson from

1842 to 1844.

Kind of Coal.

Beaver Mead. , Sip. No. 3,

" 5,

Forest Improvement,..
Peach Mountain,
Lehigh
Lackawanna,
Lykens Valley
X. Y. and Maryland

}

Mining Companj^
)

Neff 's Cumberland
Dauphin and Susq'h'na,
Blossburg
Lycoming Creek,
Cambria County,
Midlothian, Average, .

.

Pittsburg
Cannelton
Dry Pine Wood,

Pa.

Pa.
Pa.
Pa.
Pa.

Pa.

Pa.

o •?;;..-,

i.eioi

11.551

1.477

1.464

1.590

1.421

1.389

40.78
39.86
41.75
41.64
40.50
45.82
46.13

Md. 1.431 41.71

Md. 1,

Pa. 1.

Pa. I.

Pa. jl.

Pa. 11.

Va. |l.

Pa. 1,

Ind. 1,

337 41.

443 44.

324 42.

388 40.

407 41.

294 41.

252 47.

273i 47.

!106,

o S
1 .2 o<

° I- 1-33

2.3888.94
2.66 91.47
3.0790.75
2.96 89.02

5.28 89.15

3.9187.74
6.88 83.84

7.11

5.15

4.41

6.13

5.56

6.35

9.25

1.5737.37
0.72 34.39
1.7729.56
1.89 30.09

0.0116.88
2.0022.44
0.0312.19

12.3173.5012.40 1.79 5.97

67 74.

82 74.

78 73.

84 71.

52 69.

86 53.

76 54.

99 58.

5310.
2411.
11 10.

5313.
37 9.

0114.
93 7.

44 4.

i
0.

34
49
77
96
15

74
07
97
307

2.46

0.45
1.34

0.67

0.96

2.39

1.24

2.60

5.88

5.37

4.95
5.16

3.38

1.78

1.49

1.72

= o^
3 c ti

O S3

a — '^

I, c3 g

a c3

6.6911.96
6.27 6.74

6.52 6.97

6.69 6.97

6.95 7.22

6.45 8.93

6.9212.24

6.2812.71

7.8610.96
6.8616.36
7.7711.20
6.33 16.92

6.68 9.75

6.6814.83
8.25

11.09 5.12
15.87i 0.307

9.2110.463
9.8810.592
10.06 10.807

10.11 10.871

8.93 9.626
9.7910.764
9.4610.788

9.7811.208

9.4410.604
9.3411.171
9.72 10.956

8.91 10.724
9.2410.239
8.29 9.741

8.20 8.942

7.34 7.734
4.691 4.707

Observations made by M. Rafford, a member of the Societe d' Horticulture at

Limoges, show that a castor-oil plant having been placed in a room infested with flies,

they disappeared as by enchantment. Wishing to find the cause, he soon found under

the castor-oil plant a number of dead flies, and a large number of bodies had remained

clinging to the under side of the leaves. It Avould, therefore, appear that the leaves of

the castor-oil plant give out an essential oil, or some toxic principle which possesses

very strong insecticide qualities. Castor-oil plants are in France very much used as

ornamental plants in rooms, and they resist very well variations of atmosphere and tem-

perature. As the castor-oil plant is much grown and cultivated in all gardens, the

Journal d''Agriculture points out that it would be worth while to try decoctions of the

leaves to destroy the green flies and other insects which in summer are so destructive to

plants and fruit trees.

—

Knowledge.

An exchange says that a locomotive engine which dropped into Kiowa Creek, Kansas,

through a bridge some years ago, has never been recovered or even discovered, although

repeated soundings have been made for it. No indications of quicksand in that locality

existed up to the date of the accident.
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Laying Off Angles.

The draughtsman, machinist, pattern-maker, or other mechanic is often obliged to

lay off angles consisting of a certain detinite number of degrees and minutes. To do this

an instrument called a protractor is generally used. The protractor consists, in its cheap-

est form, of a circular or semicircular piece of horn or brass with the degrees marked near

the periphery. The diameter of these cheap instruments is usually about four inches. As

may readily be imagined, no approach to accuracy is possible with such an instrument.

Very elaborate protractors are made, however, by which a fair degree of accuracy may
be attained. These higher priced instruments consist of a whole circle of German silver,

with the graduation marked near the edge, and are provided with an arm turning around

the centre of the circle, which arm carries a vernier scale reading to minutes. One side

of this arm forms a ruler pointing toward the centre of the circle, and angles may be

very accurately laid down to the nearest minute. Their price, however (from $35 to

$95) renders them an exceedingly poor investment for the average mechanic or draughts-

man.

The best way known to the writer to lay off any required angle to any degree of

accuracy does not require the use of any other instruments than the ordinary T square

and scale, and a lead-pencil. These instruments, it will be seen, are those absolutely re-

quired to make any drawing. Even the T square may be dispensed with, and an or-

dinary pair of dividers used in its stead. This method may be briefly described as

follows:

Fig. 1.

First, for the benefit of our readers who have never had an opportunity to

become familiar with geometry, we will explain what the tangent of an angle is.

Draw a circle as shown. Fig. 1, having a radius of one inch. Draw the diame-

ter BD, and another diameter AL at right angles or " square " with BD. Then

draw the line DM from the point D, just touching the circumference of the circle,

and perpendicular to BD. Now suppose we draw a line CK from the centre of the circle

to the point K in the circumference. This line will make a certain angle with the radius

CD, and is measured by the part DK of the circumference lying between D and K, and

may always be expressed in degrees, minutes, and seconds. A degree is measured by ^^



12 THE LOCOMOTIVE. [January,

minute. Now prolong the line CK from K until it cuts the line DM at E. Then the

distance DE is the tangent of the angle DCK. In the same manner DF is the tangent of

the angle DCI, and DG is the tangent of the angle DCII. If the radius of the circle is 1

inch, and the angle DCE is 15 degrees, then the tangent DE will be equal to .268 of an

inch. If the angle DCF is 30 degrees, its tangent DF is equal to .577 of an inch, and so

on. These dimensions may be proved by measuring the above diagram.

If the radius ofthe circle be made equal to tioo inches^ the tangents would be just twice

as long; if the radius were three inches^ they would be three times as long as they are

when the radius is one inch, and so on for any radius.

A Table of Natural Tangents is a table where the tangent of every degree and min-

ute up to 90 degrees has been calculated for a radius = 1. If we wish to know the tan-

gent to a radius equal to 2 or 3 we have only to multiply the tangent found in the table

by 2 or 3, and we have its length at once. Every engineer's pocketbook contains such a

table, and no mechanic should be without one.

Fig. 2.

We are now ready -to lay off our angle. Suppose we have given the line AB, Fig. 2,

and wish to lay down another line AC which shall make an angle of 31 degrees and 17

minutes with AB. Draw BC perpendicular to AB, and say 4 inches from A to B. Look

in the table for the tangent of 31° 17'. This we find to be .6076. Multiply this by 4,

and we have 2.43 inches. Lay oflf BC = 2.43" and draw AC. Then the angle CAB =
31° 17'

;
proceed in the same manner for any other angle.

The most convenient length to make the line AB is 10", then the tabular tangent is

to be multiplied by 10, which is performed by simply moving the decimal point one

place to the right.

One of the most convenient applications of this method is the division of the pitch

circles of gears having an odd or prime number of teeth. This is generally accomplished

by trial stepping around the pitch circle with a pair of dividers. Any one who has had

anything to do with gears knows the tediousness and uncertainty of this process. The

I
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method above clescril)ed for liiyincr off angles may be used in this case in the following

manner : Let7> ;/ ;/' and p" p p"'\ Fig. 8, represent portions of the pitch circles of two
gears which are to have 59 and GO teeth respectively, as shown. Suppose we wish to lay

off the pitch on the pitch circle of the 59-toothed gear. Divide 360, the number of

degrees in a circle, by 59, the number of teeth in the gear;?"' y y""
. This gives us 6° G'

6.1" as the angle subtended by the pitch.- Now draw AA' through //, at right angles to

CC. Lay off from;/, yd — to the tangent of 6° G' G.l" x the radius of the gear. Then

Fig. 8.

double 6° 6' 6.1"; this gives 12° 12' 12.2". Lay ofi the tangent of this angle /e in the

same manner. Treble 6° 6' 6.1". This gives 18^ 18' 18.3". Lay off its tangent ;>/as be-

fore, and so proceed until the tangents of the angles subtended by the required number
of teeth have been determined. Then draw line? from the points a, &, c, d, e, f. etc. to

the centre of the circle. The points where these radial lines cut the pitch circle will be
the required pitch points.

The writer has used the above method of laying oflF angles and dividing the pitcli

circles of gears for a long time, and has always found it to give perfect satisfaction. It

certainly admits of a degree of accuracy which cannot be obtained in any other way, and
that, too, without the use of expensive sijecial instruments. H. F. S.
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Luminous Paint.

The color of the light is generally white, or, at first, bluish. Hyposulphite of

strontium, or equal parts of carbonates of strontium and sulphur, when ignited for

twenty or twenty-five minutes, at first over an ordinary Bunsen burner and then over the

blast lamp, give a green light, while carbonate of barium and carbon give an orange-

yellow light. The pure sulphides do not give any light at all. Hence the chemical

composition of luminous paint alone does not condition its power of giving out light,

since of two substances having the same composition, one may be luminous while the

other is not. It seems rather as if the power of giving light depends not only on the

correct chemical composition, but also upon a definite molecule condition. Hence it

happens that the luminous substance obtained from burnt mother-of-pearl is better than

that from burnt oyster shells; also that when slacked lime is the material employed the

result diflers from that obtained from aragonite, although in all four cases the resulting

substances have the same chemical composition. The luminous material is scarcely at

all attacked by common atmospheric influences.

The action of light upon luminous substances may be compared to striking a bell.

A momentary impulse excites it and causes the bell to vibrate and give forth a tone,

which tone lasts for a certain length of time, continually growing feebler, until finally it

ceases entirely. So, too, the phosphorescent body. Excited by a momentary illumina-

tion, it gives out a bright light at first, which grows weaker and weaker, until at last it

can only be perceived by a perfectly quiet eye in the deepest darkness, and at last comes

to rest. The after illumination lasts much longer than the after sound of a bell, since

the waves of light are much finer than the metallic vibrations of a ringing bell.

Most sources of light will excite phosphorescence in these substances, e. g., a petro-

leum lamp, gas-light, and even a match. In these cases, of course the substance must be

brought close to the source of light. It is excited especially by burning magnesium wire

and by the electric light, but daylight is the best. Since water does not affect this sub-

stance, and since its luminosity is not due to oxidation, and hence does not need the

presence of atmospheric air, it will give light under water.

An alcohol lamp flame colored yellow by common salt will not excite it. but if the

alcohol flame is colored blue by copper it will. In the sun's rays, those which lie in the

violet and ultra-violet are the most energetic, and they decrease in power toward the

yellow. It is remarkable how the yellow and red rays destroy the effect of the opposing

violet rays by extinguishing or considerably weakening the luminosity caused by these

latter. Similar relations prevail when the substance is covered with colored glass. Dark

blue glass, although it seems to considerably weaken the light, permits all the active rays

to pass through, and at times, when daylight contains many of the red and yellow rays,

a substance that Itas been covered with blue glass is more strongly excited than if ex-

posed to pure daylight, because the blue glass prevents the extinguishing action of the

red and yellow rays. If a surface that has been covered with phosphorescent paint is

first excited, and then one-half covered with pasteboard and the other with yellow glass,

the extinguishing effect of the latter will be very noticeable. The portion covered with

pasteboard will continue luminous after that covered with glass is almost dark.

Heat has a peculiar effect upon the phosphorescent body after it has been isolated.

It causes it to give a more intense light for a short time, but the luminosity is then of

shorter duration than it otherwise would be. Heat acts here somewhat as it does on a

magnet, driving out the active power, so that it requires to be recharged to set the power

again in action.

It seems as if light bears the same relation to the phosphorescence of these bodies

that electricity does to magnetism ; hence the name of light-magnet would not be inap-

propriate.
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The color of tlie light thrown out is independent of the color of the exciting rays,

i. e., a certain substance always glows with the same colored light whether it has been

excited by a violet, blue, or colorless light. Neither does the color depend on the ad-

dition of certain metals, but seems to be the result of a definite molecular condition of

the substance. The light emitted retains its color but a short time. No matter how
prepared, they all get to be one color after a while—that is, white (?).

The duration of luminosity is differently stated by different authors. According to

Gaedick's observation the best ones made at present time last nineteen hours, but it re-

quires perfect darkness and an eye entirely at rest, like on waking in the morning, to

detect the faint glimmer. Its luminosity is instantly destroyed by chlorine gas, also by

hydrochloric and nitric acid; more slowly by sulphuric acid. It is further destroyed by

substances which darken its color, hence it cannot be mixed with varnishes that contain

lead and blacken ; iron is also injurious, because it rusts. When used as a paint it is

mixed with some adhesive substance like glue, and can then be mixed with oil, water, or

a light-colored varnish, and applied repeatedly to the object that is to rendered lumi-

noiTS. It is well to prepare a white ground for it with chalk or zinc white mixed. with a

little copal, which may be dissolved in oil of turpentine.— Oil and Paint Review.

Rattlesnake Versus Black Snake.

On the other side of the Santa Fe water tanks yesterday, a fight occurred between

a rattlesnake and a black snake. The rattlesnake was apparently on a journey, and the

meeting was quite accidental. At first the rattlesnake sought to avoid a difficulty, but

when the black snake pressed the matter he halted and folded his length into a coil.

The black snake glided around in increasingly swift circles; the rattlesnake never

changed its position— only, his head went round, following the swift movements of his

foe. But the circle still diminished its size, and as the black snake drew close the rattle-

snake appeared to grow confused. His rattles ceased to give out the sharp sound, and

his head drooped as if vertigo was seizing him. The black snake seized, by a lightning

movement, the rattler by the throat, and, winding him up in folds, the two rolled over

and over together, and in a few moments the rattlesnake ceased to breathe. An exami-

nation of the dead body of the rattlesnake revealed a fracture in the spine as complete

as if done by a blow with a club. The rattlesnake measured, dead, five feet and three

inches.

—

Fort Worth Democrat.

A Million Years.—Here is one way of conveying to the mind some idea of what
a million of years really is. Take a narrow strip of paper, an inch broad or more, and
83 ft. 4 in. in length, and stretch it along the wall of a large hall, or around the walls

of an apartment somewhat over 20 feet square. Recall to memory the days of your

boyhood, so as to get some adequate conception of what a period of a hundred years

is. Then mark off from one of the ends of the strip one tenth of an inch. The one

tenth of the inch will then represent one hundred years, and the entire length of the

strip a million of years. It is well worth makings the experiment, just in order to feel

the striking impression that it produces on the mind. Could we stand upon the edge
of a gorge, a mile and a half in depth, that had been cut out of the solid rock by a tiny

stream, scarcely visible at the bottom of this fearful abyss, and were we informed that

this little streamlet was able to wear off annually only one-tenth of an inch from its

rocky bed, what would our conception be of the prodigious length of time that this

stream must have taken to excavate the gorge ? We should certainly feel startled when, on
making the necessary calculations, we found that the stream had performed this enormous
amount of work in something less than a million of years.— Croll on ''Climate and Time.''''
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Some of the Dangers in Using Long Cylinder Boilers, with Remedies

Suggested.

Perhaps some of our readers may take exception to our heading, for we recollect in

our early experience connected with the introduction in this country of boiler inspection

as a safeguard against explosion, how confidently we were informed by many of our

steam users, "Your system is excellent, we wish you every success, but we do not need

it. You haven't seen oar boilers, have you ? We use plain cylinder boilers." Some-

times this was said regretfully at the thought of our having lost so much valuable time,

or possibly because they could not find even an excuse in their own estimation for the

employment of a system of supervision they commended so highly, such was their

confidence in plain cylinder boilers. Some of these friends have since learned by sad

experience their mistake, and that plain cylinder boilers to be safe need the most careful

attention, even more than some other types.

"We are not insensible to the many advantages in accessibility for cleaning or rej^airs

oftered by the plain cylinder boiler, in certain localities, particularly when the feed water

is muddy or deposits a troublesome scale ; also, its advantages for utilizing the waste

heat of furnaces, nor to its construction being a form of strength within certain limita-

tions, and subject to the practical conditions of setting and use, we have from time to

time pointed out. The experience of this company causes it to regard with some anxiety

the use of long boilers; in the plain cylinder type, where the diameter is practically

limited to about forty-two inches, and rarely exceeds forty-eight inches, its length must

be increased to obtain the necessary heating surface. Lengths of from forty to sixty

feet are common, and one case is reported where the length exceeds one hundred feet,

and therein lies the danger.

It is not our purpose to excite needless alarm among users of this tyjie of boiler, but

we submit in all candor that in boilers of such great length the question of setting is

one of the gravest importance. We have devoted some years of study to the solution of

this problem under conditions of every-day practice among the thousands of boilers

under our supervision. Limited space forbids the further consideration of this branch

of our subject at this time; our readers will find it, however, exhaustively considered in

The Locomotive, new series, vol. 3, No. 3, March, 1881. The exploded boiler illus-

trated and described in the following sketch will explain many of the dangers and
difiiculties we have referred to ; even under good care and management such as is com-
monly found in our rolling mills and blast furnaces throughout the country.

The boiler, Fig. 2, was of the plain cylinder construction, 40 inches in diameter,

and 30 feet long. The shell was composed of eight courses of iron, single riveted,

varying in thickness from .290 to .312 of an inch. Upon one of the plates appeared the

brand of a well-known manufacturer ; this was the only brand found. It was erected in

a brick setting suspended at three points in its length by substantial straps riveted on
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the boiler, and attaclied to hook bolts and phites at each of the points of suspension by

two cross-bars of raihoad iron, which extended transversely across the setting and

rested on pier walls built up fi*om the side walls, as will appear by reference to Fig. 2.

This i)()iler was one of thirteen in use; it was built in 1872 by a firm having a good

local reputation, but it had not been used continuously since that time, the works

having lain idle for three years ; durin<r the last year its working pressure was about 60

pounds ; it liad a safety valve of three inches diameter in working order set to blow otf

at 70 pounds; frequent repairs had been made, two patches and a new half sheet, all

on the bottom of the shell, were put on at the time of last repair one year ago ; it was

list examined and washed out by one of the engineers two days before the explosion;

as he reported no defects, it is believed he regarded the boiler as being in good working-

order. The feed su))ply was pumped from a pond on the premises into a large tank,

thence through part of an old boiler—fitted up as an open heater—into the boilers

Fig. 1.

through a two-incli feed pipe on top of boiler as shown, by an independent pump.

The main engine exhausted into the heater, possil)ly raising the temperature of the feed

to 80® or 90° when the engine was in operation ; when it was not its temperature would

only be slightly above that of the pond which at that season of the year was 50° ; it was

quite muddy at the time of our visit, and it appeared from an examination of the

exploded boiler to form a deposit of sediment and a troublesome lining scale.

It had been noticed some thirty minutes before the explosion occurred that this

bailer was leaking on the bottom girth seam between the third and fourth courses from

t!ie front end ; the attendant stated to one of the men near him that the pump was on

and it lost over a gauge of water in less than fifteen minutes. After watching the leak

for a few minutes he became alarmed and reported it to the chief engineer, who reached

tiie boiler but a moniient before the explosion, and was killed
;
possibly he was shutting

the stop Talve between that and the other boilers at the time, for it was found closed

afterwards.

The rupture was through the line of rivet holes of the inside lap seam, where it had

been observed to be leaking, C D, Fig. 2. The boiler broke into two parts as is usual in

such cases, which were projected by the explosion a distance of 500 feet and 300 feet
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respectively in opposite directions ; one of the parts in its flight struck some sharp object,

possibly some broken part of the housings of the rolls, and cut out a strip of iron

20 inches long by |-inch wide across the grain of the sheet a, Fig. 2. This strip was

afterwards found curled up like a shaving, and showed that part of the iron was of fair

quality; the iron generally presented a fibrous appearance, though there was some crys-

talization observable along ruptured edges of tl>e lap seam. With the preceding data

before us Ave think it will not be difficult to determine the probable cause of the explosion.

It seems probable from a study of the circumstances that the intermediate fire walls

had settled, assuming that they were properly set at first, or that some of the attachments

forming the middle support had yielded, leaving that part of the boiler without other

support than the resistance afforded by the strength of its material. The temperature

of the furnace, to the lieat of which the boiler is exposed, varies considerably at difi'erent

times, as for instance between the time when it is maintaining a heat and afterwards

when that heat is withdrawn. It will be readily seen that these variations of temperature,

with their attendant expansion and contraction, cause a movement of the boiler, the

efi"ect of which is more disastrous to the riveted lap seams owing to their greater rigidity,

than to the solid j^late. To this strain the boiler was gradually yielding at its weakest

point—the girth seam—and gave warning of its distress by leaking. We do not know
how long it had been leaking, but simply that it had become serious enough on the day

of explosion to attract the engineer's attention by a sudden loss of water. This occurred

after the engine had been shut down, in the interval of an hour which elapsed between

the day and night shifts.

As soon as the engine stopped, the engineer, as was his habit, checked the draft by

opening the various doors in the setting, and prevented the further rise of steam pressure

by feeding the boilers
;
putting a feed on this boiler first, he pumped it up to three full

gauges of water. As we have pointed out the temperature of this feed was close to 50°.

What must be the effect of such a quantity of water at a low lemperature dischargedi

within a few inches of the bottom of the boiler, and augmented by the injury from the-

currents of cold air admitted through the open doors in the setting, upon a boiler

expanded to the temperature of its enclosing furnace ? Would not the contraction which'

must inevitably ensue be especially destructive to the lap joints along the boiler bottom ?'

and in this particular boiler with its overloaded and distressed girth seam, using a

homely phrase, was not this the feather that broke the camel's back ?

At the time of the last repair of this boiler, nearly a year previous, a new bottom

half sheet b, Fig. 2, had been put in ; the boiler maker in selecting a suitable sheet may
have measured the one he put in for -^^ iron. Careful measurement by the micrometer

gauge shows that it was .022 of an inch thicker than the inside sheet. We do not know
how carefully the work of backing out the old rivets was done, nor what amount of

drawing was required to bring the holes of the old and new sheet fair ; there are large

possibilities here. The strength of a riveted lap joint is determined by the perfection

in workmanship and material of its several parts, and the injury they suffered, we can

only conjecture. We do know, however, as a matter of experience, the effect of riveting

together a new sheet of greater thickness and rigidity to an older sheet that is lighter,

lighter in material we mean. It is true the difference in thickness between the two sheets

in this case was not a great deal, but sufficient we think to merit consideration as a factor

in the case, and probably explains why a rupture occurred at the third girth seam,

because it was weaker and more susceptible to the adverse influences we have described,

than the fourth, which was nearer the middle of the boiler.

Long boilers, assuming they are properly adjusted at first, which is not always the

case, are exposed to the danger of settling of the piers or supports at the point of

suspension, and whatever weaknesses may be developed in the boiler are aggrav-ated by
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Fig. 2.

just such treatment as we have described.

The feed Avater may be heated a few de-

grees higher, but the plan of filling up

the boilers at the time of shift is that

general] J' pursued ; as a consequence acci-

dents such as we have described are not

of unusual occurrence at iron works at

the time of shift or immediately after-

wards. We have recommended for some

years that plain cylinder boilers should

have two fore and-aft braces of suitable

proportions from "head to head of the

boilers ; this we believe to be an excellent

precaution in the event of rupture at a

girth seam, for tliey will hold the halves

of the boiler togetiier and prevent explo-

sion during the time the boiler is being

])ut out of service, for it will be apparent

that tile head braces are inefl'eclual in

such a case, hence when rupture occurs

there is notiiing to hold the boiler to-

gttiier, ami it breaks into two jjarts which,

by the ensuing explosion, are projected

in opposiie tlirections witii great destruc-

tion to everything in their path. The
nader will liave a clear umlerstanding (jf

the manner of operation from a study of

Fig. 1, wliich though prepared and used

to illustrate another explosion varying

slightly in details, was alikn in principle.

That the fore-and-aft braces aix* a valuable

reenforcement to boilers of this description

has been demonstrated to our satisfaction,

and that of our patrons.

We would urge again, emphasized by

the experience of this and other explo-

sions under somewhat similar circumstan-

ces, that icJieii a boiler gives signs of distress

hy umisual leaking at its seams or hy other

icellknoion indications, it must at once and

with the least possible distui'bance be jmt

out of service ttntil it can be thoroughly

examined by a competent inspector and the

natxire of the defect determined. The aver-

age water tender puts a heavy feed on the

boiler and gets a ladder with which he

may climb up and watch the spread of the

leak. In opening the flue doors in the

setting to afford him the necessary view,

unwittingly no doubt, he permits a stream

of cold air to sweep the boiler bottom,
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which adds anotlier important elemeiit to its destruction, and perhaps his own. We would

as soon think of entering a powder magazine with a lighted cigar as to do either of these

things at the time, or under the circumstances we have described. f. b. a.

Inspectors' Reports.

December, 1882.

BeJow is given the summary of the work of the Inspectors for the month of Decem-

ber last, and immediately following, the summary for the year, and the grand total of

inspections made, and defects reported since the organization of the Company.

The number of visits of inspection made during the closing month of the year foots

up 2,191. 4,790 boilers were examined, of which number 2,133 we thoroughly inspected,

both externally and internally. 272 boilers we subjected to the hydrostatic test, and 38

were condemned, Ijeing considered unfit for further use.

The usual analysis of defects is appended.

Nature of defects.

Cases of deposit of sediment.

Cases of incrustation and scale,

Cases of internal grooving, -

Cases of internal corrosion, -

Cases of external corrosion, -

Broken and loose braces and stays, -

Defective settings,' - . -

Furnaces out of shape,

Fractured plates, . . .

Burned plates, ...
Blistered plates.

Cases of defective liveting, -

Defective heads, . . -

Leakage around tubes.

Leakage at seams, _ . -

Defective water gauges,

Defective blow-out apparatus,

Cases of deficiency of water.

Safety-valves overloaded.

Safety-valves defective in construction,

Pressure gauges defective.

Boilers without pressure gauges.

Whole number. Dangerous.

Total,

289

524

26

135

203

38

68

75

140

139

251

660

43

521

252

67

26

23

40

41

153

1

3,715

33

54

4

25

36

18

12
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63

89

26

103

17

144

27

15

15

20

14

8

24

754

Summary of Inspectors' Reports for the Year 1882.

During the year 1882 there were made 25,742 visits of inspection, an increase of

3,330, or nearly 13 per cent, over the number made in 1881. The total number of boilers

examined was 55,679, an increase of 8,434, or slightly more tlian 15 per cent, more than

were examined in 1881. The number of complete internal inspections foots up 21,428,

being an increase of 3,838, or almost 18 per cent, more than were made in the previous

year. This indicates a very gratifying increase of business. The hydrostatic test was

applied in 4,564 cases. The number of boilers condemned was 478.
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The number of defects reported was 33,690, of which number 6,867 were considered

dangerous. Appended is a detailed statement of the defects found.

Nature of defects.

Cases of deposit of sediment, - . . .

Cases of incrustation and scale, - - . .

Cases of internal grooving, . . . .

Cases of internal corrosion, ....
Cases of external corrosion, . - . .

Broken and loose braces and stays, . . .

Defective settings, .....
Furnaces out of shape, - - . - .

Fractured plates, ---.-.
Burned plates, ......
Blistered plates, ......
Cases of defective riveting, ....
Defective heads, .-.-.-
Serious leakage around tubes, ....
Serious leakage at seams, ....
Defective water gauges, .....
Defective blow-out apparatus, - . - .

Cases of low water, .....
Safety-valves overloaded, . - - . .

Safety-valves defective in construction, ...
Defective pressure gauges, ....
Boilers without pressure gauges,....
Defective feed pipe, . . . . _

Dangerous defect unclassified by inspectors,

Total, - 33,690 - - 6,867

Grand Total of the Ikspectors' Work since the Company began Business.

Visits of inspection made, ... . . . . . 211,851

Whole number of boilers inspected, ...... 434,142

Complete internal inspections, ....--- 147,178

Boilers tested by hydrostatic pressure,--.-.- 33,703

Total number of defects discovered, ----.. 317,865

Total number of dangerous defects, .-...- 49,295

Boilers condemned, - - - - - - - - 2,678

lole number.
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Mkt Mtt^mti
HARTFORD, FEBRUARY, 1883.

By tables of statistics on anotlier paj^e it will be seen tliat there were one hundred

and seventy-five boiler explosions during the year 1882, attended with more or less

loss and damage. The list of explosions kept in this office does not include every acci-

dent that happens to a boiler, but only those that find their way into the papers. The

number of these accidents is much larger than it should be, though when compared with

the number of boilers in use in the country the percentage is small, being only about

eleven one-hundredths of one per cent, of the whole. When careful and intelligent investi-

gation is made into the cause of many of these explosions it is found that the boilers have

been worn out, over-worked, or there has been some carelessness in construction, setting,

or management. The tendency among steam-users to hold on to old boilers and get a

little more work out of them is altogether too strong ; and a further tendency to add a

little more pressure, when work is brisk, to already overworked boilers, has no doubt been

the direct cause of many accidents. There is a demand for more steam, more steam, while

the boiler capacity is not increased. Incompetent men are often employed to take care

of boilers—men who are habitual drunkards, and utterly incompetent to have such

responsible duties in charge. The desire to reduce expense leads to the employment of

very inefficient and cheap help, and so long as this is done boilers will explode. Explo-

sions are not confined to any special type of boiler, Wrought-iron, cast-iron, horizontal,

upright, and sectional boilers alike have their troubles. No boiler can be regarded as

safe under poor and inefficient management; while any well-constructed boiler of proper

type, well set and under good management, may he regarded as safe. The best of men

will sometimes be careless, or from thoughtlessness neglect some important duty; hence

perfection cannot be expected in every one of the seventy-five or one hundred thousand,

more or less, of engineers and firemen in the country. The record of defects discovered

by this Company during the year tells its own story. It goes to show that boilers are

often found in much worse condition than their owners have any conception of, and these

timely examinations have saved many establishments from M-reck and ruin. This Com-

pany has examined during the year between sixteen thousand and seventeen thousand

boilers. They are used in all kinds of manufacturing establishments. Of this number

six have exploded, four of which were in iron-works. In two cases leaks were discov-

ered, but before the fires could be drawn and the boilers put out of use, they parted at

the girth seams and the diff'erent portions were projected in opposite directions. The

hard firing which many boilers in iron-works receive, and the carelessness in allowing

currents of cold air to flow into the furnace and along the boiler bottom when the iron

is being run ofl\, also the feeding of cold water, are fruitful causes of disaster. The

remedy against these accidents is apparent. Have your boilers honestly made, of good

material. Don't buy this or that iron or steel because it is cheap ; satisfy yourself that

it is all that is claimed for it, and it is properly branded and stamped as to quality.

Buy your boilers of a maker whom you know to be honest and intelligent. Have your

boilers well set; don't leave the Avork to any cheap bricklayer, who has no idea whatever

of what is required for good draft and a proper distribution of heat along the fire-

surfaces of the boiler. It will pay in the end to employ competent men for th js work.

When the boiler or boilers are set, arrange to have them periodically inspected, which,

with a sober, competent engineer in charge, will not only secure economy, but the danger

of explosion will be reduced to a bare possibility.
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Mr. Brehm's Way.

Mr. Charles E. Brehm, ex-assemblyman of New York, has been informing the public,

through a New York paper, all about boiler insijections. He says :
" Most all explosions of

steam boilers are due to the imperfect inspections by steam boiler insurance companies."

A rejiresentative of The Chronicle called upon him for some reason for his statements.

He frankly stated that he was not a practical engineer; nevertheless, the only way to

inspect a boiler, in his opinion, was by the '''hydrostatic test.'''' This man when in the

assembly was a member of the insurance committee, and persistently fought the steam

boiler insurance companies. Now he flourishes his '"hydrostatics,'''' presumably to aid in

influencing legislation in the present assembly. It will not be difiicult to show that

he knows very little of what he is talking about. We repeat his remark: "Most all

explosions of steam boilers are due to the imperfect inspections by steam boiler insurance

companies,"—because they do not use the hydrostatic test. Now it happens that less

than four per cent, of the boilers that exploded in 1882 were insured, so the steam boiler

insurance companies had very little to do with them. The Hartford Steam Boiler

Inspection and Insurance Company uses the hydrostatic test when it deems it necessary

;

and of nearly 17,000 boilers under its care in 1882, less than four one-hundredths of one

per cent, exploded. Here is food for Mr. Brehm's active mind. The hydrostatic test, as

often used, is a positive injury to boilers, as many manufacturers can testify. This com-

pany has as much interest in keeping boilers in safe condition as any one can possibly

have, for it has more than S20,000,000 at risk, and any such statements as Mr. Brehm's

only display his entire ignorance of the subject. It may do for the purpose of influencing

legislation, but it will have little weight with intelligent men.

In a recent issue of a New York evening jjaper Charles E. Brehm, an ex-assembly-

man from this city, made the remarkable statement that " most all explosions of steam

boilers are due to the imperfect inspections by steam boiler insurance companies "
! In

conversation with a Chronicle representative, who called on him last Monday to ascertain

the grounds on which he based such a sweeping charge, Mr. Brehm mentioned the inad-

equacy of hammer tests, upon which, he alleged, the steam boiler insurance companies

invariably rely, and referred to hydrostatic pressure as the only reliable way of testing a

boiler's soundness. As these hammer tests are by him set down as unreliable, Mr.

Brehm endeavors to make the point that legalizing this sort of inspection prevents a

better examination—hence it follows that the steam boiler insurance companies become

responsible for the loss of property and life annually caused by boiler explosions ! The

ex-assemblyman is entitled to passing notice, as he has been a member of the insurance

committee of the legislature and for a year or more has been a bitter enemy of the steam

boiler insurance companies. Therefore we cheerfully call his attention to the statistics

of inspections printed in the December number of the Hartford Steam Boiler inspection

and insurance company's publication, The Locomotive—recommending, by the way,

that he become a regular reader of this sprightly and instructive sheet. He will find

a summary of the reports of this company's inspections for the last quarter of 1882,

about as follows :
" There were made during the month of October last 2,333 visits of

inspection, by which 5,044 boilers were examined. Of this number 1,890 were thor-

oughly inspected, both internally and externally. The number of defects found foots

up 3,718, of which 612 were considered dangerous. Four hundred and fifty-three

boilers were tested by hydrostatic pressure, and 36 were condemned as unfit for further

service." A perusal of these facts will show that hydrostatic tests, his hobby, are made
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whenever practicable. And if he cares to read further, the specific enumeration of the

3,718 defects found under twenty-two headings should convince him of the exquisite

carefulness with which these inspections were made. If he will then reflect that four

times per year similar examinations are made of every one of the 17,000 boilers watched

over by this company, he will, perhaps, have some difficulty in understanding how any

governmental inspections could possibly be their equal, even if the tests were exclusively

"hydrastic," as he is pleased to term his favorite method. They could not, for instance,

be equal to the Hartford Steam Boiler inspection and insurance company's—or any

other reliable company's—inspections, because public servants are proverbially careless

and their work is never as thoroughly done as that of the employes of pi'ivate persons

or corporations. Perhaps we should have said before that Mr. Brehm frankly confesses

that he is not a practical engineer. This accounts, probably, for his limited knowledge

of some things, including " liydrastics." He does not even appear to appreciate the

force of the axiom that " business is business," otherwise he would know that it is to all

insurance companies' interest to select good risks, and that particularly in the case of

steam boiler insurance companies the least carelessness in this selection is followed by a

money loss. Indeed, it is the thoroughness with which the inspections of such compa-

nies are and have been carried on that makes their certificates to-day a better guaranty

than those of the best governmental inspectors.— The Chronicle^ January 18, 1883.

BOILER EXPLOSIONS.
MONTH OF JANUARY, 1882.

Locomotive (1).—On the morning of Dec. 1st, a yard engine on the Wabash, St.

Louis & Pacific blew out its dome in the yard at Council Bluflfs, la. The upper part of

the engine was almost destroyed, the fireman killed, and the engineer badly hurt.

Rubber Works (2).—About 1 o'clock in the morning of Dec. 28th, one of the boilers

of the Metallic Rubber Shoe Co. at Naugatuck, Conn., ruptured a plate on the bottom of

the shell. Damage slight. No one injured.

Locomotive (3).—A freight engine on the Savannah, Florida & Western Road blew

up Jan. 3d, killing the engineer and scalding the fireman.

Locomotia^e (4).—The train leaving North Adams, Mass., at 3 p. m., Jan. 4th, on the

Boston & Albany R. R., was delayed an hour by the collapsing of one of the flues of the

boiler. No one injured.

Kitchen Range (5).—The residence of Hon. Joseph R. Hawley, 147 Sigourney

street, Hartford, Conn., was slightly damaged by fire, Jan. 4th, by the explosion of a

range in the kitchen. The premises were being put in order for the return of the family

of Mr. Hawley from Washington and a flre had been started in the range. The cold

snap had frozen the water in the water-back and pipes and when the fire thawed the ice

the explosion occurred. A portion of the range was thrown across the room and another

portion through the plastering on the ceiling, and some of the contents of the kitchen

were set afire. Assistance was called from Engine 5's house, and Engineer Loomis sent

out an alarm from box 62. The fire was promptly put out by No. 5's company by pails

of water, and the damage was slight.

Rendering Tanks (6).—The extensive pork packing establishment of F. W. Whit-
taker «fe Son, situated near the National Stock Yards, in the northern part of East St.

Louis, took fire about one o'clock, Jan. 6th. The fire caught in the lard rendering part
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of the establishment, a large three-story brick building, containing fourteen immense

tanks. Five of these exploded and blew the house nearly to pieces. The lobS is $60,000

and the insurance $42,000.

Locomotive (7).—The whole city of Bloomington, 111., was startled at 1 p.m., Jan.

7th, by a deafening report, jarring dwellings a mile away, caused by the explosion of the

boiler of locomotive No. 36 of the Chicago & Alton Railway Company, She was stand-

ing in the yard in the rear of the shops, just outside the roundhouse. The concussion

and the flying metal caved the inside and roof of the coppersmith's shop, and the

windows of the roundhouse were all shattered. A piece of metal weighing seven pounds

came down through the roof of a butcher-shoji one-fourth of a mile away. The bell-

frame, weighing 100 pounds, flew 200 yards, cutting off a large branch of a tree in its

course, and entering the side of a dwelling, jarring the building so that a piano was

turned around. Old locomotive-builders say they never saw a wreck more complete.

The rear head of the boiler was uninjured, but the remainder of the boiler and engine

were blown into thousands of pieces. The most remarkable circumstance was that the

coaler, named Eperly, in the cal), was not killed, being bruised, but not crippled. The

cause of the accident was a mystery. It was one of the oldest engines on the road, but

had had new flues put in and other repairs made, and was standing with 100 pounds of

steam, waiting to go out on a short trial trip.

Locomotive (8).—The suburban train leaving Kensington, on the Illinois Central

Railroad at 4 in the afternoon, Jan. 9th, and due at Chicago at 4.20, came in somewhat later

than usual. The train, drawn by engine 167, was about ten minutes late at Forty -third

street, and when at a point a few feet north of Forty-third street the boiler of the engine

exploded. Tlie front of the engine was attached to the baggage-car and a train of four

coaches. " It was running along smoothly, when," as Prof Leslie Lewis said to a re-

porter, " we heard a dull thud ; hot water and steam and several pieces of iron came

flying into the car. The occupants maae a rush for the door, and crushed each other

until it seemed as though they would crowd each other off the platform." The train ran

along as though nothing had happened, and stopped at Thirty-ninth street. The whole

boiler was blown off of the running gear, which remained unhurt. Pieces of flues and

other parts of the boiler were thrown great distances. Some dropped through the

carpentef shop connected with the new building of Mr. John Bordens, others landed in

the yard of Mr. Goodwin, and the smoke-stack was thrown in the lake. The cab re-

mained untouched. The engineer, John Glover, was scalded slightly and his foot cut.

His face was cut a little by glass, but not severely. The fireman, Edward Scanlan, was

also slightly scalded. The door of the car was torn out and the passengers were wet

and a few were somewhat scalded. The brakeman jumped off and struck his head

against the brick wall, injuring him slightly, Isaac Perkins, pop-corn peddler, was

scalded quite badly, but not fatally. Every one in the baggage car was pretty well

blackened by soot. The probable cost of repairs to the engine will be $10,000, and it

will take $500 to fix up the car.

Saw-Mill (9).—A boiler explosion occurred at the saw-mill of W. A. Jackson, about

ten miles from Norfolk, Va., Jan. 16th, which totally destroyed the property and injured

a, number of parties, one of them, John Lamb, a negro fireman, fatally.

Locomotive (10).—On the morning of January 20th, the end blew out of the boiler

of a locomotive on the St. Joseph & Des Moines Railroad. The engineer, John Reed,

was lodged on the top of the cab ; the fireman, John Gahagen, was thrown through the

window of the cab and some twenty or thirty feet away, lighting in a sitting position
;

and Henry Dorsey, switchman, was sent out of the doorway fully 100 yards, lighting on

his face. Reed and Dorsey were both injured somewhat, and Gahagen was very severely

I
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scalded about the face, arms, and neck, and otherwise bruised up. The engine was at-

tached to a passenger train, and had just pulled out for Albany, Gentry County, and had

not run over 200 yards when the explosion occurred.

Saw-Mill (11).—A distressing calamity occurred at the village of East Liberty, O.,

at 11 o'clock, Jan. 20th, in which one man was instantly killed and a great number of

others injured, two perhaps fatally. New machinery and a band saw had just been put

in a mill owned by Josiah Morrison. A band saw being a curiosity to many of the people

of that section, a large number gathered to witness the trial of the new machinery.

Shortly after the mill was put in motion, and without warning, the boiler, which was
old, exploded, tearing both legs oif a man named Albert Crouse, instantly killing him.

Job Everingham also had his right leg blown off, and it is thought cannot recover. Capt.

Smith's skull was fractured by a fragment, and he lies in a precarious condition. C. T.

Huff, master mechanic for J. A. Fay & Co., Cincinnati, who was superintending the new
machinery, sustained a serious compound fracture of the leg, below the knee, and a num-
ber of other persons who were in the mill were more or less injured. The boiler carried

but forty pounds of steam at the time of the accident, and no reason is assigned for the

explosion. The building was worth about $500, and is a total wreck ; no insurance.

Cloth-Dryer (12).—Quite a serious scalding accident happened, Jan. 21st, at the

Middlesex bleachery, Somerville, Mass., to four men employed there. It occurred in the

printing department. After the cloth is printed,, it is run by machinery over a dryer,

which is in the form of a drum, of the width of the material and six feet in diameter.

This is composed of sheet iron, and is charged with steam from the boiler. While a

number of these dryers were in motion one burst, scalding the men in the vicinity.

Isaiah Hobson, a printer, who boards at Hotel Warren, M'as scalded about the face and

arms; Charles Hunt, a workman, was similarly seriously scalded, and Luke Mullen and

John Durand were more fortunate, their burns not being quite as bad. All four were

taken to their homes and medical assistance summoned.

Tannery (13).—A boiler in Shaw Brothers' tannery, at Jackson Brook, Me., exploded

Jan. 21st, killing Thomas Lacy, the engineer. The exploded boiler was thrown fifty

feet. Two other boilers were lifted from their beds ; two smoke-stacks were thrown

down ; the boiler-house and furnace were wrecked.

Steam-Tug (14).—The tug H. O. Farrington, belonging to Cornell's tow line, was

blown up, Jan. 23d, while lying at Peck's dock, Haverstraw. The crew, consisting of

seven men, were all on board at the time. Those lost are Albert Hennion, second en-

gineer ; David Colton, fireman ; and Lawrence Connolly, cook.

Saw-Mill (15).—The large dome on the boiler at Chiokering & Kysor's mill, Fife

Lake, Mich., blew off, Jan. 24th, just after the mill was started up. It opened a hole in

the roof about fifteen feet square, and fell crashing down only a few feet from where it

went up. Luckily no one was injured by the explosion.

Kitchen Range (16).—An explosion which came very near resulting fatally occurred

at Nathaniel Lamson's house in Shelburne Falls Tuesday morning, Jan. 24th, while break-

fast was being prcjiared by Mrs. Lamson and her mother, Mrs. Longley. A pipe which

carries water to the bath-room, passing through the back of the cooking-stove, froze up
during the night and, on becoming heated, burst with a report like a cannon, demolish-

ing the stove and cooking utensils, shattering doors, windows, and ceiling to quite an

extent, and damaging every thing in the apartment. Mrs. Longley, the only person in

the room, had a remarkable escape, being only slightly injured. A few minutes before

the explosion Mr. Lamson, his wife, and her mother were around the stove trying to find

where the water leaked. Only a vigorous efibrt saved the house from being burned.
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The stove was broken into small pieces, 160 of which were gathered up after the ac-

cident.

Kitchen Range (17).—The kitchen range in the house of E. B. Cady at North

Adams, Mass., exploded January 24th, doing considerable damage.

Heating Boiler (18).—John Warrick, colored, 60 years of age, employed as night

fireman in the boiler-room of the Corcoran Building, Washington, D. C, was terribly

scalded at an early hour Jan. 26th, while attempting to remove some obstructions from

the tubes of one of the boilers. He had placed a board in the soot-box, and was lying

upon it at work on the obstructions when a sudden escape of cold water into the hot

. ash-box generated an enormous volume of steam, completely parboiling the unfortunate

fireman. He was sent to the Freedman's Hospital. His injuries will probably result

fatally.

Coal Mine (19).—A special from Canyon City to the BejmUican sajs : "A boiler

exploded at a shaft of the Canyon City Coal Company, Jan. 25th, killing a fireman out-

right and injuring a blacksmith so badly that he has since died. The engineer had his

leg broken and was badly scalded. The boiler was thrown a distance of 300 yards."

Machine Works (20).—A boiler at Logan's Machine Works, Oil City, Pa., under-

going repairs and being tested Jan. 27th, by James Touhill, the foreman, exploded under

a pressure of sixty pounds of steam. Touhill was on top of the boiler at the time, and

was thrown up into the air, killing him instantly. His arm was hurled against the front

of the Opera House, across the street, bespattering the bricks with blood. Two other

employes were seriously injured. Several windows in the Opera House were demolished.

There w^ere a number of miraculous escapes from death on the street.

Kitchen Range (21).—Soon after 9 o'clock, Jan. —th, there was a violent exjilosion

;in a large range at the "Home" on Church street, Hartford, Conn. , The matron, Miss

Woodbury, and the cook were standing close to the range, but both escaped, though

.large pieces of iron were thrown about the room, the ceiling cut by flying pieces, the

"

windows blown out and demolished and the door forced open by tearing loose a portion

.of the woodwork of the casing. The range has not been used for a number of years,

the cooking being done by a large stove. From this stove a hot-water pipe passed

through the range and some time ago was cut off and stopped up. It seems that water

was then lelt in the pipe. Monday a light fire of shavings was made in the range to

drive out rats which resorted to it in large numbers. This morning the experiment was

repeated and charcoal used, which apparently developed heat enough to generate steam

in the pipe resulting in the explosion. The damage is not serious, though some portions

of the range will have to be replaced and the windows of the room filled with entire

new sashes.

Saw Mill (22).—An accident occurred Jan. 28th in the mill of the Kennebec

Framing Company at Fairfield, Me., by which three men were killed, two fatally, and

several others seriously injured. Shortly after the workmen had begun work, one of the

boilers exploded with terrific force, spreading death and destruction on every side. The

following is a list of the killed and wounded : Killed—Noah Rice, son of ex-Warden

Rice; J. Tomar, a fireman; and Isaac Forhey, also a fireman. Fatally injured—George

McComb, engineer ; John Smith, a workman ; and John Avery, the foreman. Several

others w^ere seriously injured. Soon after the exj^losion of the boiler, which was patched

and leaky, the under-work of the mill took fire, and added to the suff"ering of the unfor-

tunate men who, buried under the ruins, were badly scalded by the escaping steam.

These were young Noah Rice and the two firemen, Tomar and Torhey. When their re-

jnains were taken from the ruins they were scalded and mangled almost beyond recogni-
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tion. It is not possible at present to place the blame for the explosion, but on account

of the leaky condition of the boiler it was impossible to keep therein a sufficient quantity

of water, to which cause the accident was due.

Kitchen Range (23).—On Monday morning, Jan. 23d, there was an explosion at

the residence of Jas. P. Argersinger, on William street, Gloversville, N. Y., which was

quite destructive in its results. From what we have been able to learn, it appears that

the night previous the domestic allowed the fire to go out in the kitchen range, to which

is connected a large boiler for the purpose of heating water to be distributed through

the various rooms of the house, and as a consequence the connecting pipe running be-

tween the stove and boiler froze up. After building the fire that morning, the domestic

proceeded wnth getting the breakfast ready, and while thus engaged there was an explo-

sion, which scattered the stove, breakfast fixings, and domestic into a confused mass,

entirely destroying the former and somewhat seriously injuring the latter. The explo-

sion was caused by the stoppage of the pipe, which prevented the steam generated by

reservoirs on the stove from entering the boiler; hence it was compelled to find vent in

another direction, and with the result above stated.

Kitchen Range (24).—A water-back range in the residence of Mr. Russell, Xo. 330

Kosciusco street, Brooklyn, exploded on Tuesday, Jan. —th, injuring Mrs. Russell and

her three children. One of the children, Willie, aged two years, was so badly scalded

about the head and face that he has since died.

Coal Mine (25).—The boiler in Redhead's coal mine, south of Des Moines, la., ex-

ploded with terrific force Jan. 28th, demolishing the building, but injuring no one,

although a dozen miners were within a few yards of the boiler. Loss $3,000.

Nail Mill (26).—The boiler in the Belleville, 111., nail mill exploded, Jan. 30th,

almost totally destroying the building. Several persons were severely injured. Damage,

$20,000 ; 200 men and a number of boys are thrown out of employment.

FEBRUARY, 1882.

Saw-Mill (27).—A very disastrous and fatal boiler explosion occurred Wednesday

evening, Feb. 1st, at the saw-mills of C. & J. Tyler, at Bardstown, Ky., about fifteen

miles from Louisville, and about one and a half miles back from the Bardstown turnpike

road. Newby Johnson, aged 14, was killed, and four others badly injured. The mill

was wrecked.

—— Mill (28).—A boiler in Kirkham mill at Doctortown, exploded Feb. 9th, kill-

ing David Mitchell and scalding six others.

Saw-Mill (29).—A boiler exploded Thursday afternoon, Feb. 16th, in John & Wm.
Tomlinson's saw-mill near Zoar Bridge, doing considerable domage. The building and

engine were completely demolished. One of the Tomlinsons, who was in the act of

loading wood on a wagon, was struck with a piece of timber and hurled about twenty

feet. He remained unconscious two hours. Other men w^ere working around the build-

ing, but happened to be out of the way at the time of the explosion.

Saw-Mill (30).—William Dempster, an engineer, and George Gillette, an employee,

were killed by an explosion of a boiler at Cole's saw-mill, near Elk Mound, Wis., Feb.

16th. The mill was blown to atoms.

Flour-Mill (31).—An explosion occurred shortly before noon, Feb. 16th, in the

flour mills of Jewell Brothers, situated at the foot of Fulton street, near Fulton ferry,

New York city, and a shower of bricks, timber, and iron was hurled in every direction.
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Two of the boilers, which were located in the extension at the end of the mills, burst

with terrific force, and the crown head or some other portion of one of the boilers went

completely through the end of the mills, a distance of thirty feet from the ground.

Several men who were at work in this mill at the time had narrow escapes.

Car-Works (32).—The boiler of the Georgia Car-works at Cartersville, Ga., ex-

ploded Feb. 17th, killing instantly five negroes and injuring a number of others, two
of whom have since died. An engineer named Wood was injured, probably fatally.

Superintendent Lucas, of the Lucas sleeping-cars, was also hurt. Damage to the build-

ing was very great. The dead men are Leonard Choice, Matt Bomar, Hardy Hammond,
David Richards, R. L. Patterson, and Sam Davis. Only six were killed. M. L. Wood,
engineer, will probably die. Henry Hickson and Ellis Lane are badly hurt. E. C.

Lucas's injuries were not dangerous. Damage to property, $6,000.

Distillery (33).—The boiler in the Marion distillery at Portland, Ky., exploded

Feb. 17th. John Blake, the engineer, was near the boiler when it let go, and when the

men reached the place they supposed that Blake was killed, but he was found alive

though seriously scalded by steam about the face, head, and limbs. The roof was torn

from the building in which the machinery was located, and a scene of terrible destruc-

tion was presented. The main building in which the distilling apparatus was located

was not badly injured, but the loss was $2,000 or $3,000.

Locomotive (34).—About 7 o'clock on the morning of Feb. 20th, an engine of the

Toledo, Peoria, and Wabash railroad exploded in the round-house at Lafayette, Ind.

The concussion lifted the roof and blew out the walls, and the roof crashed down in

shapeless ruins. The round-house and the engine were demolished. Fifteen locomotives

were buried in the ruins. The explosion was a most singular one and has created intense

excitement. Had it occurred ten minutes later twenty men would have been buried in

the ruins. As it was, seven were buried, of whom one, Michael Kuniflf, was dangerously

injured, three were slightly injured, and three escaped unhurt.

Saw-Mill (35).—At New Carlisle, O., Feb. 22d, the boiler of a portable saw-mill

exploded, killing George Hutzman, Michael Immel, Mr. Herschberger, and two men
named Beechy. Michael Streetman was injured so that amputation of one leg was

necessary. These were the only men about the mill at the time. The boiler had been

known to be in a bad condition for some time.

Saw-Mill (36).—About 8 o'clock in the morning of Feb. 23d, the boiler of the

engine furnishing the motive power to the machinery at James Campbell & Son's lumber

yard and planing mills. Canton, 111., exploded with terrific force. Luckily the weak
point was so situated that the force of the escaping steam was spent on the earth and

the foundations of the boiler walls, and |200 will probably cover the loss sustained.

The engineer was struck with several bricks, but not seriously injured. The burning

coals in the boiler furnace were scattered about and ignited shavings and waste timber

near by, causing an alarm of fire. The blaze was put out, however, by workmen with

buckets without the aid of the fire department.

Iron-Works (37).—About 6:30 A. M., Feb. 23, one of a battery of three boilers in

the rolling mill of A. M. Byers & Co., on the South Side, Pittsburg, Pa., exploded with

a loud report, scattering its debris in all directions, injuring three men and completely

demolishing the boiler-shed. F. Myers and John Levelle, two of the men injured,

escaped with slight wounds on the head. The other, name unascertained, was seriously,

and it was thought fatally, hurt. The explosion is ascribed to a broken flange connecting

the boilers with the mud drum.
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Iron-Wokks (38).—One of the boilers in the blooming mill of the Vulcan Steel-

Works, in South St. Louis, exploded with terrific force at 11 o'clock, Feb. 23d. About

one hundred men were working in the mill, of whom Michael Coakley, John and Frank

Chambers, and Oliver Ande were fatally injured, being terribly scalded, besides having

limbs broken. Robert Colter had three ribs broken, and was severely burned ; Mike

Cronin suffered compound fracture of the leg, and several scalds; Frank Loftus and

Thomas Brennan were also badly scalded, and three other men seriously hurt. The

smoke-stack was blown down, and the mill otherwise considerably damaged. The

accident is said to have occurred from the breaking of a check-valve in a water pipe,

whch caused the water to flow from the boiler, and before the fires could be reduced an

explosion took place.

Brewery (39).—A boiler in McGrath's brewery, in "West Troy, exploded about 1

o'clock, Feb. 23d, destroying the two-story frame engine-house. The engineer was

entering the door of the engine-house, and was hurled fifteen feet and rendered

unconscious.

Saw-Mill (40).—The boiler of Sibert & CrilFs saw-mill, near New-Harrisburg, Ind.,

exploded Thursday, Feb. 23d, instantly killing Jacob Myers, aged twenty, and seriously

injuring three others, whose names could not be obtained. Myers was not employed,

but lived near, had been out hunting, and called at the mill to warm. His body was

blown one hundred and sixty feet through a tree-top. The engineer was on top of the

boiler when the explosion occurred, but miraculously escaped unhurt. The boiler had

been used but five days. Just before the explosion there was 110 pounds pressure.

Lack of water was the cause of the explosion.

Warehouse (41).—A new portable boiler in the warehouse of Krabst, Holmes & Co.,

St. Louis, exploded Feb. 28th. No one w'as injured, but the boiler was badly wrecked.

MARCH, 1882.

Iron-Works (42).—Shumway, Burgess & Co's iron works in Chicago, were demol-

ished on the morning of March 1st by the explosion of a boiler. Loss, |6,000. Only

one person was injured.

Car-Shop (43).—A fire occurred in the engine-room of the Minnesota and St. Louis

car-shops at Minneapolis, March 2, accompanied by a boiler explosion. The boiler was

blown thirty feet, and the storehouse adjoining burned, with contents. Only one man
injured, he not seriously. Two locomotives were ruined. Loss, $10,000; insured.

Saw-Mill (44).—Five men were instantly killed, and two others badly hurt, by the

explosion of a boiler in a saw-mill belonging to Wesler & Barnes, at Stone's Station, four

miles north of Winchester, Ind., between 7 and 8 o'clock a. m., March 3. The mill had

been running day and night all winter, but was shut down at 6 o'clock the evening

before, because they could not get men enough to make up the relief gang. There

was a heavy head of steam at the time the fires were banked, so that the water

was kept boiling all night ; in the morning the doors were opened and the furnaces

filled up with shavings and refuse from the lathes and saws, so that the pressure was

increased to one hundred and ninety pounds. If the story told by one of the wounded
men is correct, the pump had been out of repair, and Geo. W. Wesler, one of the

proprietors, was working with it at the time the explosion occurred. The building, a

large, rambling frame structure, which stood on a clearing in the woods, half a mile from

the. depot, was lifted up, and fell back in a confused mass of broken and splintered

timber ; the boiler divided into a dozen pieces, and was thrown in every direction, the

largest piece being hurled across the road to a field adjoining Wesler's house, three



32 TUE LOCOMOTIVE. [February,

hundred feet away, and the flues taking an opposite course and dropping in the woods

six or seven hundred feet distant. Wesler's body was found partly wrapped around a

post, with all the large bones broken, his head split, and a great bar sunken in his face,

Robert Randall's head was mashed flat, and one eye and the temple gone. Hodson Clark

had his throat cut with a piece of iron or a splinter, and the back part of his head was

pinched off". William Yankee's head was in the same condition, and his brains ran out

on the ground. A piece of casting from the engine penetrated Louis Mann's side,

and cut his entrails so that he died. John White and Trumbull Yankee were

wounded on the head, and Granville Barnes had a cut on the hip. The boiler was an

old one that had been used in a furniture factory, but it would have stood any ordinary

usage. White thought that the safety valve was tied down and that there was nearly two

hundred pounds of steam in the boiler. The theory that was most generally accepted,

however, is that the pump suddenly began working after it had stopped drawing water

for some time, and the cold water came in contact with the red-hot plates and was

instantly converted into gas, which had so great an explosive force that it tore the boiler

to pieces.

Dessicating-Works (45).—At 2 o'clock in the morning of March 7th the rendering

tank in the Kansas Dessicating and Refining works, just across the Kaw from the stock-

yards, exploded. The exact cause of the explosion is not known. The night watchman

had just passed the tank and says at the time tliere was only about thirty-five pounds

of steam on. The tank was about twenty feet high and extended into the second story.

It was blown bodily through the east wall, completely wrecking the upper story and

the east and south walls. The tank was an old one, although the present works had

been used less than two months. The loss is estimated at $8,000 or $10,000.

Saw-Mill (46).—A saw-mill belonging to S. W. Houston, located about eight miles

above Ravenswood, W. Va., was bloAvn to pieces March 9th, and one of the operatives,

James Gandee, instantly killed.

Steamer (47).—The Ohio river steam packet Sidney burst her steam-pipe below

the town of Ravenswood March 10th, killing three persons and wounding fifteen. The

steamer Graham went up the river from the scene of disaster to Ravenswood, to get

physicians and cofRns.

Paper-Mill (48).—A cylinder on the bog machine in Hollingsworth & Whitney's

l^aper-mill at Watertown, Mass., exploded March IBth, and did considerable damage to

the building, but injured none of the employes. Two girls who were tending the machine

at the time had a very narrow escape.

Saw-Mill (49).—A terrible explosion occurred about two miles north of Midway,

Pa., March 14th, at the saw-mill of R. B. Davis. Samuel Manson and Benjamin Maflitt

were terribly scalded, and Martin Stuart and David Brown mortally wounded. Stuart

is from Canonsburg, Pa., Maflitt is from Wheeling, W. Va., and the others are from the

vicinity-

Shoe-Shop (50).—About twenty minutes before 7 o'clock, March 15th, the section

of Lynn near the Eastern depot was startled by a terrific explosion. It was found that

the boiler in Goodwin Brothers' shoe factory had exploded, leveling the building and

killing several men. From the end of the building near Exchange street one poor fellow,

badly mangled, was taken out. Soon after, the dead body of John Moore, the engineer,

fearfully crushed, was taken out. Half an hour afterward another was found lying on

his back where he had evidently been exposed to escaping steam, which was rising in

clouds all the time from various parts of the ruins, and he was but just alive apparently.

The building, which was of wood, 60 by 30 feet, three stories high, was blown to atoms.

A portion of the boiler, weighing a ton, was thrown a quarter of a mile to Newhall
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street. Striking a house in that street, it glanced across and drove itself into the front

doorway of the house of Councilman Burrill. Engineers think that there must have

been a high pressure on at the time of the explosion, as the boiler was blown to such a

great distance. Another piece of the boiler went tearing through a large covered walk

across the court leading from Spring street to the scene of the catastrophe, in an

opposite direction from that portion which flew to Newhall street. "William Queran,

Charles Goldthwait and Stephen Hanson were injured, but all will recover. Several

adjoining factories were partially wrecked by the explosion and the loss will amount

to over 110,000.

Tug-Boat (51).—The steam tow-boat Etna exploded her boilers March 15th, in the

Great Kanawha, near Point Pleasant. D. Anderson, a fireman, was killed, and Captain

Henderson and several others severely injured. The steamer took fire and burned to the

water's edge.

RoLLiNG-MiLL (52).—A boiler in the bar mill of Swift's Rolling-Mill in Newport,

Ky., collapsed March 17th, which resulted in the killing of one man and the wounding

of several others. The boiler was not injured in the main part, but the explosion blew

out the man-head and scattered bricks, boards, and iron raetals in every conceivable

direction. The boiler was set on a frame in the western part of what is called the old mill,

on a support about fifteen feet above the ground. Directly facing the man-heads of the

boilers is another department of the mill, wherein perhaps over one hundred men are

employed. In this department the fragments of the boiler and scalding water did their

damage. A large piece of iron from the boiler struck a man named Leonard Ulrich on

the right side of the head and fractured his skull, and cut him in several places. The

iron first fell through a sheet-iron roof. Another piece of iron struck a man named

Thomas Roouey in the side and fractured three of his ribs and broke his arm. He was

also badly scalded about the limbs and body. A few minutes after the accident he was

removed to his home on Chestnut street, where medical aid was rendered. Casper

Knecht, who lived on Brighton street, was badly scalded, but suffered no broken limbs.

William Glosser was badly scalded about the face and limbs. A number of others who

were near were slightly scalded. Mr. Uh'ich was removed to his home on Putraan

street, where he died. He was a powerful looking man, weighing over two

hundred and forty pounds, and left a widow and four children to mourn his loss.

How a number of others escaped being injured was a mystery, as there were fully fifty men

within twenty feet of the boiler when the man-head flew out. The explosion was caused

by the carelessness of somebody allowing the water in the boiler to get below the flues

and then pumping cold water into the boiler. Mr. Richard Doyle, Avho was the engineer

in charge, stated that there was evidently a crack in some of the flues. The pieces from

the boiler and the bricks were thrown over one hundred feet from the boiler, and large

chunks of iron were forced through a sheet-iron roof in the shearing department, which

is situated nearly fifty feet from the boiler. George Harris, of Covington, had one of his

hands badly hurt. A young man, who was standing near the boiler, had a narrow escape

from being burned to death by his clothes catching fire. He saved himself by running

and jumping into a tub of cold water.

Mine (53).—A terrific boiler explosion occurred at Emaus, Pa., March 23d, at the

ore mines of Charles Weiser, resulting in the instant death of the engineer, James Weaver.

Nothing is known as to the cause of the accident, as the engineer was the only person

about the engine-house at the time of the explosion, although a large number of workmen
were in the mines, about 100 yards away. The force of the explosion was such that the

boiler was thrown a great distance. Tiie body of the engineer was not found for several

hours after the explosion, when it was found in a well ninety feet deep, situated some
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distance from the mines. The boiler was an old one, similar to the one in use at the

Texas flats, which exploded some years ago, i-esulting in the death of several persons.

Tug-Boat (54).—The boiler of the tug-boat Henry C. Pratt, of Philadelphia, Pa.,

exploded March 23d, killing four men. George Scully, the captain, was blown over the

house tops in Water street. He was taken to the hospital, where he died. The dead

bodies of Bernard McCann and Patrick Flanagan, firemen, and a man named Maloney,

were recovered. Two other men are reported missing. The Henry C. Pratt had arrived

at the wharf to take out the canal boat of which one of the victims, Maloney, was captain,

when the explosion occurred. Her boiler was thrown across Delaware avenue, knocking

the front out of the building No. 13-1 of that thoroughfare. Both boiler and wheel-house

fell on the pavement in front of this building. Immediately following the explosion

flames broke out in all directions. Pier No. 8, which is occupied as the passenger and

freight station of the Philadelphia and Atlantic City railway, took fire and was com-

pletely destroyed. The depot was about 200 feet in length by 60 feet in width. On the

pier were a large consignment of paper from the Wymouth paper mills consigned to

Russell & Armstrong, a large amount of lumber ready for shipment to Atlantic City for

building purposes, also household eff"ects belonging to cottagers at the seaside, and other

goods, all of which were consumed. The loss by the railway company will reach over

$15,000. The tug Ella, lying at the wharf below, also took fire and sank, after being well

burned. Windows were shattered in all direction for squares distant, but the force of

the explosion is better illustrated by the fact that the Pratt's anchor went flying through

the air to Water and Walnut streets, where it became entangled, and remained hanging

among the telegraph wires. Three dead bodies were found in the street, only one of

them being badly disfigured. The engineer has been found, having had a very narrow

escape.

Saw-Mill (55).—The boiler of Wesseer's saw-mill at Kempton, Ind., exploded March

28th, and killed Ed. Henry and G. Smithson.

Saw-Mill (56).—The boiler of the engine of a portable saw-mill belonging to Reuben

Deutro, near Corning, O., exploded March 28th, killing one man outright and fatally

injuring four others. One of the victims was Deutro. The other names are not given.

Bakery (57).—The boiler in the Manewal Bakery, in St. Louis, Mo., exploded about

March 30th. Damage about $1,100. No one injured.

APRIL, 1882.

Steamer (58).—An appalling steamboat disaster occurred on the Mississippi April

7th, near a small town called Brownsville, ten miles below La Crosse, Wis. The steamer

Bella Mac was one of the best tow-boats on the river, and was on her way up for the first

trip of the season. She had a crew of seventeen men all told, and not one among the

entire number escaped without injury. Six were killed outright by the catastrophe,

which was the complete demolishment of the upper works of the steamer by the

explosion of her boilers. The water was filled with fragments and the burned and

scalded victims. The scene on the boat was one of direst confusion. The upper works

were entirely gone, the deck was covered with debris, and the wounded could be heard

screaming for help. The injured were taken to La Crosse and cared for. After the

accident all was dark, and the cries of men for help from on board and in the water were

heart-rending. The Bella Mac was a comparatively new boat, this being her third year

of service, and she has been considered perfectly safe. She was valued at $8,000. The

cause of the disaster cannot be learned. The second engineer says the boiler had plenty

of water, and at the time of the explosion he was carrying about 135 pounds of steam.



1883] THE LOCOMOTIVE. 35

NiTRO-GLTCKRiNE WoRKS (59).—The nitro-glycerine works at East Railway, N. J.,

were blown np Saturday afternoon, April 8tli. The business was carried on in a long

frame structure, and between twenty and thirty men were engaged there. The engineer

at the works discovered, by consulting his gauge, that an explosion was inevitable, and

he gave warning to the men employed in the establishment, and they fled precipitately

to a patch of woodland about 500 yards distant. A few seconds after they had got

beyond the point of danger, the expected explosion occurred. The boiler was hurled

high in the air, and of the building not a stick larger than a piece of kindling-wood

could be found. A deep hole in the meadows marked the place where the factory had

stood. The shock of the explosion was felt for many miles. Fifty-four window-lights

in a dwelling-house 500 yards away from the factory were shattered to fragments, and

all the houses in East Rahway suffered more or less. Elizabeth, Linden, and Rahway

proper were considerably shaken. The loss will probably not exceed $5,000.

Saav-Mill (60).—The boiler of H. Bowman's saw-mills at Bowman's Switch, Ark.,

exploded April 10th, instantly killing J. W. Price and Frank Winkler, and fatally

injuring Warren Wells. Arthur Carey was somewhat cut and bruised up, but not seri-

ously hurt.

Steamer (61).—The steamer Planter of Charleston, S. C, exploded her boiler April

13th, just after leaving the dock. Jake Washington, a colored deck hand, was scalded

to death. L. F. Bosang and W. T. Ham, mate and engineer, both white, were seriously

scalded. Two colored men were slightly injured. The Planter had a cargo of merchan-

dise and about twelve cabin passengers, but none of the latter are injured.

Wood-working Mill (62).—A large boiler in the building on Pratt street, next to the

corner of Fremont, Baltimore, Md., exploded April 13th, with a terrible loss of life. The

immediate part of the building where the explosion occurred was occupied by A. H. Sibley

& Co. as a chop and feed mill, and the floor above and the first floor adjoining on King

street by Miller & Coleman as a sash and door factory. The machinery had been idle for

some time for repairs, and fire had just been started to resume work when the explosion

occurred. A portion of the boiler was propelled northward, entirely demolishing two

two-story brick dwelling houses on King street, and throwing down the side wall of a

rear building adjoining. At the time of the explosion John Addison, engineer, Harrison

Waters (colored), fireman, Andrew Cooper, machinist, and Frank Kraning, a bfty of

fifteen, were in the engine room. All were killed. In the house 173 King street,

Georgie Pentz, aged nineteen, was killed, and Ida Rosenbuig had one of her legs broken.

Ellen Rawlings, a colored servant woman, was severely hurt by the walls falling upon

her. In No. 171 King street, Grace Gray, aged twenty, was killed. In the yard

adjoining the factory, Abraham Hepbron (colored) was struck by a flying missile and his

skull fractured. James Roden, aged fifteen, had his skull fractured. Edward Callahan

had a leg broken. Mrs. Margaret Kauf, living at 454 Pratt street, adjoining the factory,

was standing at her wash-tub in her kitchen, when she was struck by the flying bricks

and killed. C. W. Gates, at work in a granite yard a square distant, was struck in the

face by a brick, and severely hurt. Edward Kelley, one of the employes in the building,

had a leg broken, and several others were less seriously hurt. The building and

machinery and dwelling houses are owned by Richard Cromwell, Jr. The damage to

property and machinery is estimated at about $8,000. There was a similar explosion in

the same building twelve years ago, when five persons lost their lives.

Rolling Mill (63).—Another flue cap collapsed April 17th, at Swift's rolling-mill,

Newport, Ky., similar to the one that caused such a frightful accident at the mill several

weeks ago, but this time very fortunately no one was hurt. The explosion caused a big

excitement among the employees, and a number of them quit work for the balance

of the day.
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Steam-Drill (64).—An explosion about midnight, April 17th, was caused by the

malicious blowing up of the steam drill and boiler on Mahoney's contract, on the West
Shore road, near West Park, N. Y. The shock was felt ten miles. No one was hurt.

The damage was about $1,500.

Saw-Mill (65).—John Shoab, a farmer, was killed by the explosion of the boiler of

a steam saw-mill near Catawba, Ohio, April 21st.

Paper-Mill (66).—An explosion of one of the rotary bleach boilers, weighing five

tons, occurred in the Sugar River paper-mills at Claremont, K H., April 21. The cause

is a mystery. The boiler was thrown through a heavy, thick brick wall, landing down
the river, 300 feet from the mill. The machinery was considerably damaged by the

falling timbers, while the mill was badly shattered. Warren E. Whitney was fatally

injured. Allen Jones was severely scalded. The damage is estimated at $30,000.

Saw-Mill (67).—The boiler of W. S. Robinson's saw-mill, near Longview, Texas,

burst Saturday morning, April 22d, killing C. A. Willis, and making a complete wreck

of the mill.

WooD-woRKiXG Mill (68).—The boiler of the Dalton Pail company at Dalton,

N. Y., exploded Thursday, April 27th, killing New-ell Onley and Frank Baker, the pro-

prietors, and injuring several others.

Saw-Mill (69).—The boiler of Hj'man's saw-mill at Goldsboro, N. C, exploded

April 28th, tearing the building to pieces, killing Fireman Mayboy, fatally injuring three,

and badly scalding two employes.

Steamer (70).—A special from Kingville, S. C, says: The steamer Marion on the

Wateree river exploded one of her boilers April 28th. She had on board a picnic party,

thirty-five or forty in number. Miss Minnie Henry was instantly killed. Misses Mattie

and Nannie Henry are missing, and supposed to have been drowned. Miss Lizzie Henry

was badly hurt, and is not expected to live. J. C. Eason was badly hurt, not expected

to recover. William Trumble was badly scalded, and Miss Minnie Bates had an arm
broken, and sustained other serious injuries. Arvel Stiles is missing, and supposed to

have been drowned. Tom Richardson (colored) one of the crew, was drosvned. John

Williams, another of the crew,was badly hurt. The Marion is a government steamer.

She is a wreck.

MAY, 1882.

Saw-Mill (71).—A boiler explosion occurred above Newburg, Warrick County, Ind.,

May 3. The boiler was part of a portable saw-mill belonging to Councilman Philip

Klein, of Evansville, Ind., and was at work on the farm of Luke Gardner, two miles

from Newburg. The accident occurred at 9 o'clock, killing Engineer Henry Lockharf,

a man named Frank Nason, and seriously wounding Jennings Wethers, an "off bearer."

The boiler had been in use four months, w-as sixteen-horse power, and considered safe.

The cause of the accident was not ascertained.

Saw-Mill (72).—William and John Williamson, twins, aged 24, were killed May 5lh,

by a boiler explosion in a saw-mill, where they were employed, in Ujishin County, Texas.

Grist-Mill (73).—A boiler in the grist-mill of Stewart & Johnson, Sterling, Pa.,

exploded May 9th, blowing off the roof of the building and shaking the structure badly.

No one was injured. Damage about $200.

Oil-Well (74).—A fifty-horse power bsiler exploded at Red Rock, six miles east of

Bradford, Pa., May 11th, injuring M. D. Thompson so severely that it was thought he

could not recover, and doing much damage to oil property in its vicinity.
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Saw-Mill (75).—The stave-mill owned by Syme Bros. & Mauer was completely

demolished about 9 o'clock in the morning, May 15th, by the bursting of the boiler. A
named Bert Weeks was killed instantly, and two men named James Owen, of Hartford,

Wis., and Losenger, of Marshfield, were badly scalded. Neither is expected to live.

Total loss, about $3,500. The cause of the explosion is unknown.

Saw-Mill (76).—The boiler in J. W. Grubb's saw-mill, ten miles west of Green-

castle, Ind., exploded May 17th, about 10 o'clock, instantly killing the fireman, George

Bowers. He was blown into the air about fifty feet, and his body was horribly mangled

and presented a sickening sight. The other laborers in the mill were in the log-yard at

the time of the disaster, else the fatality would have been much larger. The cause of

the explosion is unknown.

Saw-Mill (77).—Mr. John Smith and a Mr. Greek, day-laborers at the Greek saw-

mill, three miles southwest of Sherwood, O., were seriously injured by the explosion of a

boiler, at 11 o'clock, a. m.. May 10th. Mr. Greek was fatally injured.

Saw-Mill (78).— The boiler of a saw-mill at Fairview, W. Ya., forty miles from

Wheeling, burst May 17th, and fatally scalded one of the workmen named Chambers.

Two or three other of the men about the mill were more or less scalded, but none but

Chambers fatally.

Steamer (79).—A boiler of the passenger steamer American Eagle burst May 18th,

about a mile and a half from Kelley's Island, near Sandusky, O., killing Lorenz Neilson,

deckhand, Put-in-Bay ; Frank Bittel, fireman, and Frank Walter, deck-hand, both of

Sandusky. J. W. Johnson, engineer, Put-in-Bay, was fatally scalded. Hugo Steiert,

mate, Put-in-Bay, head cut by a piece of boiler ; Charles Kramer, cook, Put-in-Bay, badly

scalded about face and arms. Six passengers were scalded ; William Dillger, Sandusky,

face and hands; James Fulton, Ballast Island, face, arms, and legs; J. W. Gilbert,

Sandusky, face and hands; Mrs. J. W. Lutes, Middle Bass, face, hands, and abdomen,

dangerously
; Julia Lutes, her daughter, face and hands ; J. W. Lutes, fatally.

Flour-Mill (80).—About 7 o'clock a. m.. May 23d, the flouring mill of Hanes &
Porch, at Williamsport, Warren County, Ind., was almost demolished by the explosion

of a boiler. The engine-house was blown to atoms-, debris being scattered over the

entire town. The main portion of the large boiler was thrown about 200 yards, knocking

off the corner of the dwelling of John Thomas. Zed Stinespring, engineer, was instantly

killed, and an employee named Mussellman had an arm broken. The building was a

three-story frame, forty by sixty, and the entire structure was moved several inches otf its

foundation stones. Stinespring was a new man put on that day. The regular

engineer had not been absent ten minutes when the explosion occurred. Damage, $4,000.

Mine (81).—A very destructive boiler explosion occurred about 6 o'clock a. m.,

May 29th, at the Middlebury shaft of Payne, Newton & Co., southeast of the city limits,

Akron, O. The steam broke through one of the boilers with a tremendous noise, sending

fragments of iron, timber, and machinery in all directions. One section was hurled into

a field several rods away, another struck the office, about sixty feet distant, bearing that

building badly. Of the two remaining boilers, one was completely, and the other badly

wrecked. The large fly-wheel was demolished, and other portions of the machinery

damaged. The engine-house was literally blown to pieces. Owen Hearty, who was

standing near the door of the engine-house, escaped without injury, except being slightly

scalded. Three or four miners had been in the engine house only five minutes before the

explosion. Loss, several thousand dollars, and work suspended for some time.

Saw-Mill (82).—A boiler exploded in a mill on Big run, at Brady, Pa., May 31.

without injuring anybody.
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Setter Pipe Works (83).—A boiler iu Columbus Sewer-pipe Company's works at

Clinton, Ohio, collapsed a flue on Wednesday, May 31st. The glass water gauge became

stopped up, deceiving the engineer, who thereby allowed the water to get too low.

Steamer (84).—Hub Putney, second engineer of the tow-boat John Henna, was

badly scalded about the face and breast May — , by the explosion of the pipe leading

to the mud-drum. Putney went to blow out the mud-drum at about 4 o'clock, when the

pipe exploded and the steam burst out, covering the upper portion of his body. His

condition was reported serious, but the physicians hoped for his recovery.

JUNE, 1882.

Saav-Mill (85).—A boiler in Edward Dickerson's mill, at Ruckersville, Va., exploded

June 1, instantly killing Davis, the engineer, and a colored man, named James Carpenter.

The explosion was mean enough to break the remaining arm of John Garvell, he having

previously lost the other. Several of the other employees were injured.

Hoisting Engine (86).—The boiler of a hoisting engine on the wharf of the Bradley

Fertilizer Company, Boston, Mass., exploded June 2. The boiler was blown 300 feet

through the roof of the boiler room in the main building, causing this boiler to explode

and blowing out the front of the building, entailing damage of $3,000. Thomas
Connolly, 18 years old, had his skull fractured and was family injured.

Locomotive (87).—The boiler of a tramway locomotive, belonging to the Traffic

Company's mill at Norrie, Wis., exploded on June 3. Several men were sitting around

it eating lunch. Two men were killed, the body of one being blown to atoms. The

name of one was Hopkins. Four others were injured, two probably fatally. The
locomotive was built at Norrie, and had just been sent out to haul logs.

Steamer (88).—Steamer Evansville, from Evansville to Bowling Green, exploded her

boiler June 6, near Calhoun, Ky,, fatally injuring her mate, Owen Gilmore, and a fireman,

and slightly scalding nine or ten others. No passengers were injured.

Saw-Mill (89).—Boree Brothers' mill at Abrams, Wis., was burned June 10,

together with some lumber and shingles. During the fire one of the boilers burst and

the other was warped out of shape, while the machinery was utterly ruined. The filer

and engineer were in the mill at the time of the fire and had a narrow escape, the former

getting his face badly burned, and his whiskers and eyebrows singed off. The loss is

some $10,000, and the insurance $4,000.

Saw-Mill (90).—The boiler in the steam saw-mill of Robert Patton, six miles south-

east of Marion, O., exploded June 20, throwing the parts of the machinery from fifty to

one hundred yards, demolishing the mill and killing Thomas Barger, the block setter,

and Albert Hines, the fireman. Barger had his head carried away. Hines had his head

crushed beyond recognition. David Young, oflf-bearer, was badly burned with steam

and cinders. Colonel Owens, who was looking on, was burned in the face with cinders

and steam. The safety valve was weighted down.

Steamer (91).—The United States snag-boat Woodrufi", while lying at the dry docks

in the upper part of Cincinnati, June 20, burst its nigger boiler. The explosion tore the

boiler deck and the cabin above the boiler to splinters. Clay Jones, a fireman, was

blown into the air and terribly scalded. He was mortally hurt. He resided, at Middle-

port, O. Mr. Jeffreys, the first mate, was struck in the stomach by debris and injured,

but not seriously. A chambermaid was scalded slightly. The damage to the boat was

$6,000.
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^-Works (92).—A boiler exploded at the works of the Rawson Manufacturing

Co., Hornellsville, N. Y., June 21. No one injured, but considerable damage was done

to property.

Saw-Mill (93).—A terrible boiler explosion occurred June 21, at about 1.30 p. m.,

at East Williamsfield, O., in the saw -mill owned by Fowler & Martin, and leased by Mr.

F. D. Moran. Four men were killed, two instantly, and two more were injured so that

death soon came to their relief. One man, Mr. Denham, the fireman, was blown several

feet in the air and through the branches of a cherry tree standing by the mill. The

names of the killed are Thomas Thompson, married; Almon D. Brooks, married ; Frank

Chamberlin, married, and Charles Durham, single. The remains of Thompson and

Durham were removed by friends, and the others were removed as soon as the friends

were notified. The cause of the accident could not be fully determined, as the facts could

not be brought out, all the men being killed. The scene presented a total wreck, the

mill being torn to atoms, machinery and all. The boiler was blown several yards from

the mill and portions of it torn in shreds like brown paper. The saw was torn into

quarters.

Gold Mine (94).—A boiler at the St. Catharine gold mine, near Charlotte, N. C,

exploded June 24, fatally injuring three men.

Brick-Yard (95).—The steam boiler in Cannable's brick and tile works in the

northern part of Jackson, Mich., blew up with a loud report June 26, shaking the

buildings in the entire neighborhood, and resulting in the instant death of one man, and

injuring three or four more or less seriously, while a large amount of property was

destroyed. The man killed was Michael Nugent, a brick molder, who was at work in

an adjoining building. When he was struck by the boiler the force was so great as to

hurl him against the wall and cut open his head, breaking one leg in two places, and

bruising his body severely. David Smith, the engineer, who was standing in front of

the boiler, was only slightly injured. Four others were considerably hurt.

JULY, 1882.

Paper-Mill (96).—A rotary bleach in Adams & Co's paper-mill at Chagrin Falls,

O., exploded July 15th, wrecking a large part of the mill, instantly killing Albert

Schwartzentroupe, who was scalded and burned almost beyond recognition, and severely

if not fatally injuring a workman named St. John.

Dwelling House (97).—Miss Rosa Jones, daughter of Officer Harry Jones, of

Allegheny, Pa., met with a painful accident at her home. No. 193 Fulton street, Alle-

gheney, July 15th. A sealed vessel filled with water had been placed on the stove, and

when Miss Jones attempted to remove it it exploded, dashing the hot water and steam

into her face and so scalding it that the flesh dropped from her cheek. Her eyes were

injured also, but not iu such a way as to affect her sight.

Fertilizer Works (98).—A terrific boiler explosion occurred July 20th in the

Excelsior Fertilizer Works, Alliance, O., demolishing the engine house and wrecking

two loaded cars standing on the railway, but fortunafely injuring no one.

Oil Well (99).—A boiler explosion occurred July 21st on the oil tract known as

Patched Run, two miles from Franklin, Pa. A driller named Moses Funk was blown

down a steep bank, a distance of about ninety feet. His right arm was broken and

body badly lacerated, and he had a miraculous escape from a horrible death. A man
named McCarthy also narrowly escaped death. The boiler was blown to atoms and the

engine-house and derrick destroyed.
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Threshing Machine (100).—The boiler of a threshing machine exploded near

Dorchester, a small town on the Macoupin County line, July 25th. J. W. Wein, who
was at work on the separator, seeing that an explosion was about to occur, rushed to the

engine and pushed the engineer aside. Just then the exjilosion occurred, and Wein was

instantly killed. Two horses and mules were also killed, and the entire wheat stock
.

destroyed by fire.

Saw-Mill (101).—D. J. McCloud's shingle mill, in Saginaw City, Mich., took fire

about 5.30 p- m., July 21st, and during the fire two boilers exjjloded with terrific force,

scattering the brick boiler-house in fragments and the boilers in every direction. Wm.
Crawford, aged 19, an employe of the mill, was struck by a fragment of the boilers and
instantly killed, his skull being crushed. Ferd Scheum, a boy about 9 years old, was
also killed by being struck with a fiying fragment. Both persons were about 250 feet

away from the mill when struck. Jas. White, the night watch, was badly injured in

the head and leg ; Peter White had his right leg broken ; Jas. Hearns sustained a

compound fracture of the right arm ; Chief Engineer Wjlie, of the fire department,
Charles Grasson, Harry Barnes, and Oscar Hacardy were all cut and severely bruised.

Loss by fire and explosion about f5,000.

Locomotive (102).—A terriblea ccident occurred on the Millwood narrow gauge "

railway July 26th. The engine blew partly to pieces, fatally scalding Miss Madison.
Engineer Wilson Campbell and his son were badly scalded, as was also Conductor Frank
Reed.

Steamer (103).—The steamboat Fanchion, for the Atchafalaya river, when opposite

Louisiana avenue, New Orleans, July 26th, soon after leaving the wharf, blew out the

head of her forward flue. E. Quatreveaux, first clerk, was slightly scalded and blown
overboard, but rescued. Dave Hawkins, the second clerk, was fatally scalded. Mike
Faley, the first mate, was scalded and blown overboard, but rescued. The second mate
was also scalded. One colored fireman was instantly killed and fifteen colored deck
hands more or less injured. Many of them jumped into the river. Some were picked

up by skifts, but it was believed that five or six were drowned. None of the passengers

were injured. Fantchion is owned by same jiarties who owned the John Wilson, recently

lost on the Atchafalaya, and was in charge of the same ofiicers. After the excitement

had subsided the Fanchion was towed back to the city.

Hoisting Engine (104).—A crowd of laborers on the foreign steamship wharf of

Watson's stores, Brooklyn, were startled about 4.45 o'clock f. m., July 26th, by the

explosion of the boiler of a floating hoisting engine that was hoisting coal out of a

canal-boat into the steamship Surrey. The main portion of the boiler fell on the deck
of the schooner Marcus L. Ward of Newark, which was lying at the end of the Watson's
stores wharf, loading with pig iron. On the schooner's decks were half a dozen of the

crew, but although the boiler crashed through the top-mast rigging to the deck, not a

man lost his life. Only one man was hurt, and he only by apiece of the broken top-mast.

Alongside the inner wharf lay the Old Dominion Steamship Company's barge Victoria,

and on the forward deck of this vessel, near where two men were sitting, a piece of the

boiler, weighing over a hundred pounds, fell without injuring any one. The engineer

of the floating boiler had a narrow escape from death. He had by chance stepped on
the canal-boat G. M. Cole, lying close to the float, only a moment before the boiler

exploded. He had allowed the water to get out of the boiler, and he did not discover

his omission until it was too late.

AUGUST, 1882.

Coal Mine (10 j).—The boiler at Oberlin's coal mine, four miles north of Canton,

O., exploded Thursday morning, Ajig. 3. There was no one hurt and the damage was
only slight.

Tannery (106).—A most distressing accident occurred Aug. 4th, in Wharton town-
ship, twelve miles from Uniontown, Pa., in the mountains. John Seiler, who runs the

tannery of Downer Bros, at that place, had in his employ a man named Samuel Dillon.

Seiler lelt the tannery about five minutes to go to the house, and while absent the boiler

of the steam engine exploded. Dillon was standing near and was instantly killed. His
body was terril)ly shattered. The buildings about were also demolished. Seiler's boy,

who was standing at some distance away, was struck on the leg by a flying fragment
and seriously although not dangerously hurt. Dillon leaves a wife and child.

I
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Threshing Machine (107).—The boiler of a steam thresher belonj]jing to Thomas
Lyons exploded Aug, 7th, at Kemptville, Ontario. Mr. Lyons's son Fred was killed and
considerable damage was done to property.

Machine Shop (108).—About 10 o'clock A. m., Aug. 10th, the boiler in the engine

room of the Morden Frog and Crossing Works, 68 Pacific avenue, N. Y., burst with

considerable violence. The engineer was severely injured.

Saw-Mill (109).—There was trouble enough for one day in a Newaukum mill, W.
T. One man was badly cut with a broadax ; two boys and a man got into the water
among the logs and were nearly drowned, and the boiler of the mill blew up, injuring

two men slightly. There must have been a jug somewhere in the mill that day.

—

North-

icestern Lumlierman, Aug. 12th, 1883.

Steamer (llO).^The steamer Gold Dust blew up Aug. 7th, burned to the water's

edge and sunk 200 yards north of Hickman, Ky. Seventeen people were killed and
forty-seven wounded. Capt. Jolin F. McCord was slightly hurt, and the third clerk

scalded to death. The boat was landed in the eddy just above the town, and through
the exertions of the citizens, the cabin passengers, otBcers, and part of the crew and
deck passengers were taken ashore and removed to hotels and residences; twenty-four of

the injured were lying in Holcomb's dry goods store at one time, where they received

every attention, before being removed to more comfortable places. The citizens of

Hickman are doing all they can for the sufferers. The following is a list of the injured :

Capt. John T. McCord. Slightly scalded—F. S. Gray, pilot; Sol Price, first mate; John
Langlois, second .clerk; William Ingram, third clerk; William Travis, barkeeper; Pat
Daniels, cabin watchman; John O'Neil, deck hand; Tom Beck, deck sweeper; Dick
Philips, porter; Jim Second, porter; two pantrymen, two roustabouts, three firemen and
second barber. Ten deck passengers, and Mrs. Thompson a cabin passenger, are severely

scalded. D. Dunham, second mate ; P. Deitreid, freight clerk ; James Monahan, sailor
;

James Nichols, baker ; the third cook, Mr. Bridges, Mr. Thornton, Mr. Blank and Mrs.

Blank, slightly scalded. One cabin passenger and one deck passenger, one fireman, two
coal passers, eight roustabouts, four cabin boys and James Lawson, the first cook, are

missing. William Ingraham, William Travis, the cabin watchman, P. P. Coleman, a

deck passenger, John Jay and a roustabout have died. [Twenty-four men were killed or

died from their injuries.—Ed. Loco.]

Saw-Mill (111).—At Eldersville, Pa., Aug. 9th, a boiler in Weaver's mill exploded,
wrecking the building and killing Thomas Bevington and James Phillips. Bevington
was killed instantly. Phillips lingered for some time. The latter was a resident of
Steubenville, O., and unmarried.

Distillery (112).—The mud drum of one of the boilers in Hoflfman & Co's

distillery at Cincinnati, O., exploded Aug. 9th.

Manufactory (113).—The boiler at Donoline Bros.' shear factory, at Middletown, Ct.,

exploded Aug. 11th. The disaster occurred from some unknown cause. The boiler,

which was in the basement of the building, w^nt up through two floors and the roof,

landing three rods away. John Cotter, who was working on the floor above the boiler,

was thrown under a bench, about fifteen feet away, and badly injured. Thos. Brophy,
a boy, was struck by a flying piece of wood and seriously cat about the head and otherwise
injured by falling timbers. The injury to the building and contents is about $400.

Saw-Mill (114).—At Jackson Center, O., Aug. 12th, a small tow^n twelve miles north-
east of Sydney, the boiler in the steam saw-mill belonging to Richard Buireley, burst,

completely demolishing the mill and injuring all the houses in town. The three men
who were in the mill at the time were miraculously saved with but slight injuries.

Saw-Mill (115).—The boiler of Mr. W. P. Martin's saw-mill, six miles northwest
of Kilgore, Texas, exploded Aug. 11th, seriously injuring Mr. Martin, his son and three

colored men. One of the latter soon died, and Mr. Martin cannot live.

Water-Works (116).—The boilers of the Starr Water-Works Company, Joliet, 111.,

exploded Aug. 12th, destroying the boiler-house. No one was hurt.

• Mill (117).—A fireman was killed and two laborers severely hurt by the explo-
sion of a boiler in Clark & Brothers' mill near Parkers, Va., Aug. —

.

Threshing Machine (118).—Carrie Raefine was killed and four children hurt, two
fatally, by the explosion of a threshing machine boiler at Mount Horeb, O., Tuesday
night, Aug. 15.
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Iron-Works (119).—The boiler at No. 5 furnace of the Crane Iron Company exploiled
Aug. 20th, and did considerable daniatre to the building, besides killing John McDowell,
aged thirty-five years, a single man. Fire communicated to the wood-work and cars in

the vicinity, and but for the prompt work of firemen much greater damage would have
been occasioned. The damage to property foots up $4,000.

Saw-Mill (120).—A terrible boiler explosion occurred at 3 o'clock p. m., Aug. 21st,

at Sullivan, Ind., a few miles north of Vincennes, by which three men, George Morris and
Irvin Bailey, teamsters, who reside in Grayville, Sullivan County; also, George Inglehart,
a resident of Buchanan, Mich., who was head sawyer at the time of the explosion,
were fatally injured. The mill was owned by A. B. Perkins & Co., and the loss

occasioned by the calamity reached $3,000; fully covered by insurance. Pieces of tlie

boiler were carried hundreds of feet. The mill was a large one, and employed nearly
twenty men, and had been doing an extensive business.

Tile-Mill (121).—The boiler in Miller's tile-mill near Selma, O., exploded Aug.
26th, killing Joe Wright, John Adams, and a boy named Porter.

Coal-Works (122).—A boiler at Wettengell & Gormley's coal-works, Chartiers
township, exploded on Thursday, Aug. 3 1st, with a terrific report. No one was injured,
but everything in the vicinity was wrecked.

SEPTEMBER, 1882.

Car-Shops (123).—Shortly after 8 o'clock a. m., Sept. 5th, the boiler of the dry-
house at the Erie car-shops, Erie, Pa., exploded. John Waidley, foreman, was instantly
killed, and Charles Driechel, fireman, was literally blown to atoms. John White, John
Sevin, Mike Weber, William Hamilton, and Joseph Engel were wounded ; the last

named seriously.

CoKE-WoRKS (124).—Shortly before noon, Sept. 6th, the boiler at the shaft of the
Connellsville Gas Coal and Coke Company's works, just within the borough limits

at Connellsville, Pa., exploded. The engineer, Daniel Jones, was hurled 100 feet in

the air and fell in a neighboring field. He was scalded horribly, but lingered until 3
o'clock in the afternoon, when death came to his relief. Deceased was thirty-three
years old and leaves a wife and two children.

Iron-Works (125).—The boiler in the rolling-mill of Swift & Harper at Riverside,
O., exploded Sept. 4th. Five or six persons were more or less injured. None were
killed outright.

Saw-Mill (126).—Tatton & Cole's mill near Luther, Lake County, Mich., was
blown to pieces by the bursting of a boiler on Sept. 12th, one man being seriously

and perhaps fatally injured, while several others were hurt. The mill was a jierfect

wreck. It was a new one, and will be rebuilt.

Steamer (127).—About a quarter to 8 o'clock p. m., Sept. 12th, the boiler of

the steamer Pinafore, a small pleasure boat on Southwick lake. Southwick, Mass.,
exploded. A special message to the Courant says that the boat was lying at the railroad
wharf and upon it were a son and daughter of the owner, Henry Soule, and a young lady
visiting the family. They were sitting on one of the benches and were considerably
scalded. The engineer was absent from the boat. The boiler was thrown into the lake.

It has not been considered safe by some who have had knowledge of the boat. It is

fortunate that the explosion did not occur when the boat was crowded with excursion-
ists, as it often is when picnic parties are at the lake.

Saw-Mill (128).—A disastrous boiler explosion occurred, Sept. 15th, in Syme &
Jones' stave factory, Appleton, Wis. The boiler was blown directly over the heads of
eight or ten workmen who were employed about the building, all but one of whom
escaped injury. The unfortunate man was Lewis Matthies, who was crushed beneath
one of the machines. A boy named Otto Fisher fell under a heavy smoke-stack, and
was fatally injured, dying after a few hours of agony. The fireman received serious

injuries. The boiler was located in a lean-to, and after passing through that structure

it crushed into a dry-house on the opposite aide of an alley. A wheelbarrow in the
hands of a boy near by was smashed to splinters, leaving the scared lad uninjured and
astonished. But this is not all of the story. The exploding boiler was attached to

another, and the breaking of the connection resulted in a second explosion. The last

boiler turned over end for end and fell among the debris of the building. The iioilers

were wrecked and some of the machinery was badly damaged. The boilers had been in
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use but one year, and contained plenty of water, and there is considerable mystery about

the explosion. The damage done amounted to about $4,000.

Locomotive (129).—A locomotive on the Kansas Pacific railroad exploded its boiler

Sept. 15th. The fireman was blown with great violence against a telegraph pole and
instantly killed. The engineer was scalded so badly that he died soon after.

Locomotive (130).—An old locomotive in the service of the Philadelphia and
Reading railroad exploded at Dunellen, N. J., Sept. 21st. The locomotive had a coal

train in tow, and was run off on a siding at the Dunellen water-tank. While she stood

there the boiler was rent by an explosion and split in two its entire length. The two
pieces were hurled by the force of the explosion across four tracks and landed on the

other side of the road-bed. The engineer, two firemen, a Central railroad pilot, and
a brakeman were on or near the locomotive at the time. The pilot, who was assisting

the engineer temporarily, was blown into the air and landed in a field near by without
serious injury. One of the firemen, who was on the coal tender, and another, who stood

near him, were badly but not fatally scalded. Tjie engineer and the fifth man escaped

with a few bruises. The conductor of the train was struck in the head by some of the

flying pieces, but was not seriously hurt. The injured were all sent to their homes in

Philadelphia after their wounds had been dressed. The cause of the explosion is not

known.

Steamer (131).—A donkey engine, aboard the ship Queen of the North at Quebec,
exploded Sept. 21st, killing Carpenter Anderson instantly, and mortally scalding three

other hands of the vessel.

Steamer (132).—The boiler of the ferry steamer Richelieu at Lachine. Ont.,

exploded Sept. 21st, killing Duquette, the pilot, and James Richardson and Persellius

Amyot, of Chateauquay, farmers. Duquette, tlie son of the pilot, is missing, and is

supposed to have been blown overboard. Several passengers were severely scalded by
steam.

Locomotive (133).—As passenger train No. 5 pulled away from the depot at Ashta-
bula, O., Sept. 21st, westward-bound, the engineer and one or two others were somewhat
injured through some defect or bursting of a flue about the engine. The accident took
place near what is called the west yard, and Mr. Haywood, an employee who happened
to be on the engine at the time, was quite badly burned about the arms and side.

Steamer (134).—The steamship Lepanto, which arrived at New York Sept. 24th,

from Hull, reports that on Sept. 21st, at 9 p. M.^the weather became foggy. "We began
to blow the steam whistle at intervals of two minutes. At 10 p. m., there was a thick

fog, and our engines were running at half speed. At 10.10 p. m. we heard a whistle

close to our port bow and stopped our engines. Two minutes later we heard a whistle

and saw a vessel crossing our bows from S. to N. At 10.15 a. m., came into a collision

with a steamer, (our head at the time being W.N.W.) which never stopped crossing, but
dragged right across our port bows, at the same time swaying to the westward with her
propeller going all the time. After getting clear of the steamer, we stopped our engines,

and immediately sent away three boats with all our crew and officers to render assistance.

At 10.30 the boats of the Edam, three in all, arrived alongside with the passengers and
crew who were at once embarked. Soon after, one of our own boats returned bringing
the chief officer of the Edam, a quartermaster, the steward and two passengers. The
Lepanto was considerably damaged, but a careful examination showed that she was
making no water, and we started the engines, running very slowly. On proceeding, we
started west and shortly passed through the debris of the foundered steamer, which had,
from all appearances, blown up on foundering. The passengers, twenty-one in number,
and crew, numbering fifty-two, of the Edam, were made as comfortable as possible, the
captain giving up his room to the women, and the cabin passengers made the most of
the small accommodation. The third engineer and an assistant engineer of the Edam
were lost. The Edam belonged to the Netherlands Royal Mail and sailed from Jersey
City for Amsterdam Sept. 20th.

Steamer (135).—Steamer Newport, on the way from New York to Newport, blew
off a patch from her boiler Sept. 24th. No commotion followed. The boat put into

Npw London for temporary repairs, arriving at Newport only five hours late.

Portable Engine (136).—An engine attached to a pile-driver at Indianola, Texas,

blew up Sept. 25th. John Casey and Frederick Montier were badly scalded. The
former died. Montier is improving.
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OCTOBER, 1882.

Flouring-Mill (137).—About half-past 1 p. m., Oct. 2d,tlie boilers of the floiiring-

mill of George Stewart at Wellsburg, sixteen miles north of Wheeling, "VY. Va., exploded
with terrible violence. The building was badlj' shattered, and fragments of the boiler

were carried to a considerable distance. The building took fire, but the flames were
soon extinguished. The loss was $1,500. No one was seriously injured, although
several employees made narrow escapes, two men being engaged in ^lacking the engine
when the accident occurred.

Steamer (138).—A fatal accident occurred on the tow-boat Fred Wilson at Vevay
Island, above Ghent, Ky., about 1 o'clock, Oct. 4. The boat was coming down with a

tow of coal for O'Neil & Co., and John Robson, one of the pilots, was in the wiish-room
shaving himself when the main steam-jiipe, which runs under the wash-house, exploded,
filling that part of the boat with hot steam. Robson cut himself badly with the razor
as he was thrown headlong among the timbers, and was so badly scalded that he died in

two hours.

Savp-Mill (139).—The boiler in Smith's saw-mill, at Longford Mills, Canada,
exploded Oct. 7th, killing Ellis, the foreman, and Gray, assistant, literally blowing away
their heads; and several others being badly injured. The mill w^as wrecked. Loss,

$15,000.

Boiler Works (140).—A terrible boiler explosion occurred Saturday afternoon, Oct.
7th, at the boiler works of Daily & Larkin in Millerstown, Pa. Thomas Lawkins was
very severely scalded, and Harry McKevin, who was standing near by, was struck by
flying fragments, and severely injured, but not fatally. The boiler was lifted from its

location and carried fully fifty yards through the air, when its flight was arrested by
striking a tree. The wonder is that there were not more persons hurt, as a number were
near at the time.

Saw-Mill (141).—The boiler in the saw-mill of Young & Smith, near Shelbyville,

Ind., exploded Oct. 9th, instantly killing George Young, and fatally injuring his partner,

Harry Smith. The two proprietors were the only persons within the building at the
time.

Saw-Mill (142).—The saw-mill of Stevenson & Dunkan, Petersburg, 111., was
demolished by an explosion of the boiler Oct. 12th. James Stephenson and James
Hochimer were killed, and George Watkins and Will Lantier fatally injured.

Flourino-Mill (143).—The boiler in the Ontario flour-mills, at North Chatham,
Ont., exploded Oct. 13th, destroying the engine-house and shattering the main building.

James McDonald, the engineer, was killed.

Machine Shop (144).—James Elright, an employe at the Liggett Spring and Axle
Company, Beaver avenue, Allegheny, Pa., was badly injured Oct. 14th. Mr. Elright was
working at the boilers when a valve blew out, and the escaping steam burned his neck
and face in a horrible manner. He was removed to his home in Patterson Row, back of
Beaver avenue, and at last accounts was lying in a precarious condition.

Factory (145).—A steam-pipe in Tuttle & Whittemore's factory, at Union City,

Ct., burst Oct. 17th, and Carpenter, the night engineer, was shockingly burned, and will

probably die.

Tug-Boat (146).—The nigger boiler of the harboring De Soto, belonging to Messrs.

Brown & Jones, exploded at Memphis, Oct. 26th, killing Jennis Bohlen, a watchman,
and a negro named Joe Holman. The tug was only slightly damaged.

TuG-BoAT (147).—The tug Wetzel blew up Oct. 28th, at 7 o'clock a. m., about
twelve miles north of Racine, Wis., while racing with the tug Sill for a tow. The
Wetzel was completely demolished. F. F. Lovell, the captain and owner; William
Kelly of Chicago, the engineer, and Pat White of Racine, fireman, were killed, and so

powerful was the explosion that neither of the bodies have been found.

Saw-Mill (148).—Oct. 28th, the boiler of Lawler's portable mill, in Jenks township,
Salmon Creek, Pa., exploded, playing havoc with the building and machinery. The mill

Avas recently erected to saw hard wood. The only man in the place at the time of the

accident was Owen Sweet the sawyer, who was filing a saw a few feet from the rear of

the boiler, for which purpose tlie mill had been shut down ; the boiler being well
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supplied with water and arranged to blow off at ninety pounds pressure. The rest of the
men were in tlie jards building runways. The sawyer was uninjured, but one man was
bruised.

Steamer (149).—John Christopher, a fireman, was scalded to death on the steamer
Oceanic Oct. 2S)tii, during her tiip from Chicago to Buffalo, by the escape of steam,
caused by the shitting of boilers during a heavy sea.

NOVEMBER, 1882.

Iron Works (150).—A boiler in the Forest City iron works, Cleveland, O., exploded
with terrible force, Nov. 13. The boiler was eighteen feet long and forty-two inches
in diameter. A large jiart of the roof was torn off and fragments of the boiler were
hurled a long distance.

Mill (151).—A boiler in a mill near Washingtonville, N. Y., exploded Nov. 13,

and the engineer, named Fairbanks, was seriously injured. Pieces of the boiler were
thrown in all directions, and one piece struck three Italian laborers employed on the
Middletown and Cornwall Branch of the New York, Ontario and Western Railroad.
All were badly hurt, and two are not expected to recover. (One afterward died.j

(152).—A small horizontal boiler exploded at Bradford, Ont., Nov. 14, while
being tested. Two lads, Charles and William Corbin, aged 13 and 15 years respectively,
were fatally injured.

Cotton Gin (153).—The boiler of the ^tcani ginning mill owned by A. G. McGehees,
twelve miles from Montgomery, Ala., exploded Nov. 15, instantly killing three negro
men.

Wood Working Shop (154).—The boiler in Peter Reuhl ifc Co.'s picture frame
factory on Sycamore street, Cincinnati, 0., bur^t Nov. 16, causing a panic among the
occupants of the upper stories. The building was set on fire, besides having the floor

above the ( ngine blown to pieces and a jjortion of the wall blown out.

Pl.\ntation (155).— Saturday morning, Nov. 18, one of four boilers at Fairwood
])lantation, parish of Pointe Coupe, La., exploded, and instantly killed Engineer Camille
Burgeois, and fatally injured two negro laborers.

Locomotive (156).—A freight train from Augusta ran into an up-passenger train
near Union Point, Ga., early Thursday morning, Nov. 30. A moment afterward another
up freight train ran into the sleeper of the passenger train. The collisions occurred in a

deep cut, and two engines and several freight cars were wrecked. One engine exploded.
Ail the passengers escaped injury. A fireman was the only one hurt.

DECEMBER, 1882.

Paper-Mill (157).—A boiler exploded in Sutphin & Wrenn's paper-mill, Dec. 1,

killing instantly Adam Forester, and seriously injuring John Zeller. Two others, John
lioss and Con Dillon, received slight injuries.

Steamer (158) —The boiler of the steamer Volusia exploded while lying at the
wharf at Jacksonville, Fin., on Saturday, Dec. 2. The vessel was loaded with freight
for up the river. The steamer and freight are a total loss, A few persons were slightly
injured.

Steamer (159).—The boiler of the propeller Morning Star, plying between New
Orleans and Magnolia plantation, exploded Dec. 6, at about 6 in the'morning, at Bellair
plantation. Of twenty-one ])ersons on board, three were killed, eight drowned, and six
badly, if not fatally, scalded. The steamer Sunbeam, near by when the accident
occurred, carried the wounded to New Orleans. They were sent to the Hospital. Jack
Johnson (white), fireman, and seven colored roustabouts were drowned. The following
were killed: Henry Kaiser, Nancy Gardiner (colored), and a child named Joseph Sim-
eilerin. The badly scalded were: Eugene Penny with, engineer; James Ryan, boiler-

maker; Mary Miller, colored passenger; Frank HoU, William Frantz, em.ployees of the
boat.

Later.—Frank Holls of Chattanooga, William Freitus, aged 16 years, and Sarah
Young (colored), who were badly scalded by the explosion in the Morning Star and sent
to the chanty hospital, have since died. Of 21 persons on board at the time of the acci-

dent, but five are now living.
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Flour-Mill (160).—The boiler of Fox's large flouring mill at Fountain City, Wayne
County, IncL, exploded on the 10th of December, demolishing the boiler-house and part

of the mill. One man was very badly injured. The damage was about $800.

DiSTiLLEUY (161).—Phelan, foreman of the Bay View distillery, Buffalo, N. Y.,

examined the condition of the boiler, Dec. 10, which was leaky, and was telling the
engineer that he could patch it up, when it exploded. Phelan was so badly injured

that he died. Woods, the engineer, and John Cassidy, who was seeking employment,
were dangerously hurt. Thibault, the bookkeeper, Henry Niche and Thomas Gosling,

distillers, and Mr. Hauter, the teamster, were less seriously injured. The building and
machinery were wrecked.

Saw-Mill (162).—A terrible saw -mill explosion occurred at Shawneetown, 111., on
Dec. 11. A boiler in one of A. J. Vincent & Co.'s mills, on the Ohio river, just outside

the corporate limits, blew up, killing eight men instantly, and scalding and mangling
another so that it was thought he would not recover. The killed were : William Mont-
gomery, sawyer; Henry Hughes (colored), Charles Glass, George Price, William Price,

Charles Baker, William Hollder, and Andrew Kanady. The man fatally injured w^as

Wayne Key, the engineer. William Emmerson was also seriously but not dangerously
hurt. These names indicate every person on the spot at the time of the accident, and
all but one were employees. The mill had been just shut down, and the men were seated

about the boiler, eating their luncheon. The boiler was scattered for nearly a mile

about. The larger piece took a northerly course, cut through the trees, and struck the

earth at a distance of 200 yards, made a bound, struck again 50 yards away, going 70

feet fartlier before stopping. The dead bodies were picked up in diflferent directions,

200 and 300 yards from the scene. M. B. Hair, of Hair & Ridgeway, this city, had been
in the mill but a few minutes before the explosion, but fortunately left in time to escape

death. The mill was new, the boiler being valued at $1,000. There was no insurance.

Mill (163).—The boiler in Kidwell & Good's mill at Elwood, Ind., exploded
on 13th of December, and fatally scalded the engineer, John Thorp. He was the only
man in the mill at the time.

Saw-Mill (164).—A boiler in Johnson's san'-mill, three miles from Osage Mission,

Kan., blew up, Dec. 13. The proprietor, W. L. Johnson, and Andy Beckwood, were
killed ; three others seriously wounded.

Locomotive (165).—An engine on the Cumberland and Pennsylvania Railroad blew
out the crown-sheet, Dec. 16, terribly scalding the engineer, George Reilly, Frank Cara-
fine, and Henry Miller. The latter two are not expected to recover.

Coal Mine (166).—A terrific explosion of six boilers occurred Dec. 16, at the head
house of No. 9 plane, Pennsylvania Coal Company's railroad, and caused much con-

sternation and entailed great damage. Flying debris from the wreck filled the air and
fell upon the adjoining buildings, riddling many roofs with large holes. Lewis Marsh,
fireman, was in the boiler room attending the fires when the explosion took place, and
was deluged with hot water and horribly burned. He was carried to his home near by,

where he died in great agony. The force of the explosion was terrible, utterly destroy-

ing the boiler house and a portion of the engine room. Half of one boiler was thrown
1,200 feet, and large beams and pieces of masonry hurled great distances. The wire
cable used in drawing the heavy trips of loaded coal cars was cut in two, and many
window panes broken. The cause of the explosion is not known. The boilers were
quite new and made at the company's shops. The accident will cause an entire sus-

pension of all the company's collieries for at least four days.

AoRictxTUKAL TooL WouKS (167).—At Canton, III.. Dec. 16, two boilers in Parlin &
Orendorff''s extensive agricultural implement works exploded, demolishing the brick

engine-house, a part of the main building, and shattering the more adjacent buildings.

A fire broke out immediately, but was soon extinguished. The follo\Ying were killed

:

Wm. McCamey, engineer; Louis Hunnicut, fireman; W. C. Henderson, Joshun Oldham,
A. Mackerson, Robert McGrath, Wm. Miller, and Hiram Palmer, all American employees.

Two others were seriously injured, but will jjrobably recover. Two hundred and fifty

workmen are thrown out of employment.

RoLLiNG-MiLL (168).—At 2.30 o'clock p.m., Dec. 18, two of the boilers of Globe
Mill No. 1, at Front and Park streets, Cincinnati, exploded, and killed two men and
wounded nine others. Three boilers lying side by side were used in the mill. The one
in the center had become weak from long use, and part of one blew out. The entire

boiler, which weighed about four tons, was raised from its place and carried high into
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the air. It fell on the edge of the river, nearly 400 feet away in a straight line. One
end struck a barge of coal, which was sunk. As tiie boiler passed through the air like

a rocket it tore throuuh an elevated tramway used in transporting coal in cars pushed
by hand. Thomas Malloy and a young man named Bryan stood upon the tramway, a

lew feet apart, and it was thought the boiler passed directly between them. They both
fell to the ground below, one of them dead, and the other fatally injured. Before strik-

ing the tramway the boiler passed through a chimney stack and th« roof of the mill.

Nine men were injured severely, two ot them dangerously, by the falling bricks and
timbers. A dozen others received scratches and slight bruises. Had the boiler gone in

the opi)osite direction it is thought that not less than 50 men would have been killed in

the mill, and it would have hmded among buildings crowded with people. The
inspector of boilers says tiiat an original flaw in the iron caused a crack which gradually
lengthened, until too weak to withstand even ordinary pressure.

Saw-Mill (169).—The boiler in Silas Mason & Son's saw-mill, in Hartwellville, Vt.,

exploded Dec. 2(5, killing one of the owners, ]\larshall S. Mason, aged 24, and Engineer
Fred Williams, aged 30. It is feared that two other men are fatally injured, whose
names are not learned. The mill was used as a chair factory, and the boiler has, it is

said, been repeatedly condemned by boiler repairers.

Saw-Mill (170).—Dec. 27, the boiler of A. B. Payne's saw-mill, at Black River
Falls, Wis., exploded, demolishing the building, killing Thomas Beemer, the engineer,

and scalding one of the workmen. A ])art of the boiler, weighing about two tons, is

stated to have been hurled 25 rods, tearing through the roof of a laborer's shanty, and
falling through another, directly upon the breakfast table. Mr. and Mrs. Canby were
fatally injured, and four others hurt. Consternation reigned throughout the camp.

Flour-Mill (171).—The boiler in a flour-mill at Perry, Shiawassee County, Mich.,
exploded Dec. 28, demolishing the mill and killing the engineer; name not reported.

Elevator (172).—The boiler in Snyder & Son's elevator exploded Dec. 29, fatally

scalding the seven-year-old son of Engineer Overton, who was playing in the engine-
room.

Classified List of Boiler Explosions for the Year 1882,

Saw mills, and wood-working establishment ei gen-
erally

Steamboats, steam tugt;, and steam vessels iren-
erally

Iron works, rolling mills, Coniidries, machine and
boiler shops

Locomot ives
Tortable holsters, and agricultural engines gen-

erally
Flour mills, and elevators
Steam-heating, drying, dwellings, i)ul)lic build-

ings, ramies, etc
Paper mills, bleaching, diirestin^', etc
Distilleries, breweries, malt, and sugar house",!

soap, and chemical works
Mines, oil wells, etc
M iscellaneous

a ^

Total per month.

(>
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Dome Connections for Steam Boilers.

There are a variety of op'mioiis among engineers as to the necessity of domes on

boilers, and without discussing that question, which has already been discussed in the

columns of the Locomotive, we will consider the best method of making the connection

between the base of the dome and the shell of the boiler.

Fig. 1.

The accompanying illustrations show several methods ot connection. Fig. 1 shows

a very common way of constructing and attaching a dome. In this the base of the

dome is simply flanged and riveted to the shell, with either a single or double row of

rivets, the opening in the shell being the full size of the dome. This construction cannot

be recommended in any case. For, if we examine the strains resulting from steam

pressure we shall find that the effect is to separate the sides at the lowest points of the

dome, B and C, Fig. 2, and depress the point D. The result of this is to bring a severe

strain on the shell and flange at the points B and C, which is usually very manifest in

testing a new boiler to about one-third of its calculated bursting pressure. This

tendency may be resisted by putting in a stay bolt as shown in Fig. 2, or by other means
to be described further on. We do not advise the use of the stay bolt in new boilers,

but old ones may sometimes be very much strengthened in this manner.

Fig. 3 sliows the construction which should always be adopted when the opening

in the shell is the full size of the dome. The domes of locomotive boilers are usually

attached in this manner and give little trouble, although subjected to very severe usage.
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It will be noticed that the edgewise disposal of the material of the shell, by flanging

upward, is admirably calculated to desist the depression of the shell at the point D,

Fiff. 2.

Fig. 2.

The most common form of dome connection is that shown in Fig. 4, by removing

the manhole frame, that is, the connection is made exactly as in Fig. 1, but the shell is

not cut away to so great an extent. The practice of different boiler makers varies in

this particular. Some cut one hole from six to twelve or fifteen inches in diameter,

others cut several smaller holes. in the shell. This construction, although considerably

stronger than that shown in Fig. 1, does not give an increase of strength in direct

proportion to the increased amount of iron left in the shell. This arises from the fact

that both sides of it are subjected to an equal steam pressure, so that the material of the

shell acts mainly as a bent stay between the points B and C, shown in Fig. 2. Still the

gain in strength is very considerable, and where the workmanship is good, domes

attached in this manner seldom give trouble at proper working pressures.

Fig. 3.

A first-rate job may be made of this construction by simply making the opening the

size and shape of the ordinary manhole, and riveting the common internal manhole frame

to the shell as shown in Fig. 4. This, if rightly proportioned, has sufficient rigidity to

jirevent any undue depression of the top of the shell, and consequently prevents any
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severe strains at the points B and C, Fig. 2. It a'so gives an excellent chance to examine

the interior of the dome, and make any repairs there which may become necessary

which is an important point and should never be overlooked.

Fig. 4.

The same object may also be attained by the construction shown in Fig. 5. Two
bars of i iron are riveted securely to the outside of the shell as shown. These bars

should be made as long as possible, that is, they should extend around the bailer shell

Fig. 5.

until they almost touch the sides of the dome. This stiflfens the shell admirably, and'

while the manhole frame is equally good if not better for a new boiler, the i irons may
more readily be applied to an old boiler which shows distriss around the dome.
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Of course it will be understood that, as far as strength is concerned, none of forego-

ing methods of construction are to be considered equal in merit to a dome or drum

connected with a neck say 12 to 15 inches in diameter. The neck connection should

always be adopted wherever practicable. But it is an expensive construction, unless

made of cast iron, which cannot be recommended for the purpose, and it should be

borne in mind that the size of the opening in the neck should be considerable, else the

purpose for which the dome is used may be defeated. In no case should it be so small

as to prevent examination of and repairs to the interior of the dome, unless other facil-

ities for that purpose are provided.

We do not recommend putting the manhole into the top of the dome, as is very

frequently done. Where a dome is used, the steam-pipe and safety-valve connections

should be made to the top of it,—the highest point. Any other opening in it should be

carefully avoided. The manhole should always be jilaced on some other portion of the

boiler.

Inspectors' Reports.

January, 1883.

Following is given the record of the work of the Inspectors for the initial month of

the year. From it we learn that the total number of visits of inspection made were

2,14.T, and 4,987 boilers were examined. Of this number 1,975 were examined both exter-

nally and internally, and 329 were subjected to hydrostatic pressure. The whole number

of defects reported foot up 3,618, of which number 749 we considered to be of so serious

a nature as to require immediate attention to insure the safety of the boiler.' 57 boilers

were condemned.

Appended is the usual tabular view of defects.

Nature of defects. Whole number. Dangerous.

Cases of deposit of sediment, . _ . - 296 - - 33

Cases of incrustation and scale, . . - . 374 . . 43

Cases of internal grooving, ----- 14 -.5
Cases of internal corrosion, ----- 73 --13
Cases of external corrosion,----- 301 - - 53

Broken and loose braces and stays, - - - - 72 - - 45

Settings defective, ------ 159 - - 15

Furnaces out of shape, - - - - - 86- -11
Fractured plates, - - - - - - 168 - - 110

Burned plates, -..--. 86 --60
Blistered plates, ------ 273 - - 28

Defective rivets, ------ 549 - - 46

Defective heads, .-.-.- 48 - - 24

Leakage around tubes, ----- 445 - . II7

Xeakage at seams, ------ 288 - - 34

Water gauges defective, - - - - - 94- -11
Blow-out defective, - - - -- - 29- -11
Cases of deficiency of water, - - - - 16 - - 12

Safety-valves overloaded, - - - - - 46 -'-28
Safety-valves defective, ----- 33 --14
Pressure gauge defective, ----- 165 - - 37

Boilers without pressure gauges, --.- 3_-0
Total, - - 3,618 - - 749
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Several months ago we considered what the proper hydrostatic test pressure for new
boilers should be, but the periodical ajiplicatiou of the test to old boilers in active ser-

vice was not discussed. Let us now very briefly review the sul)iect. Many high authori-

ties recommend the periodical application of the test to all boilers after they are put at

work. With certain classes of boilers this is absolutely necessary, for their construction,

location, and management wilt not admit of any other kind of inspection, if the mere

application of the test can be called an inspection in any sense of the word. But the

proper application of the test pressure, to be of any value whatever, and to insure no

damage to the boiler, it is necessary that the person making it shall have excellent judg-

ment combined with considerable experience, and no small amount of mechanical skill.

These qualities are rarely found except in those who make boiler inspection a profession.

The hydrostatic test should always be applied to new boilers, and to old ones after

any considerable repairs have been made. This is the only way by which the staunch-

ness of joints and quality of riveting can be tested while the boiler is in position to

allow of any repairs or further work to be done on it which may be necessary. Its

value for this purpose cannot be overestimated, but the combined experience of all

boiler inspection and insurance associations, both in this country and Europe, shows

conclusively that, when a boiler properly designed so that a fairly complete internal and

external examination can be made, has once satisfactorily withstood the hydrostatic test.

and thus had the quality of its workmanship proved, is put into service, and does its

work without showing distress or weakness, the periodical application of the hydrostatic

test is wholly unnecessary, proves nothing, and reveals no defects. Of course it goes

without saying that the boiler insurance companies are directly interested to a greater

extent than any one else can possibly be, in ascertaining and adhering to the method of

inspection which is the most efficient^ and the fact that the above is the ground taken

universally by them ought to settle the question beyond the possibility of dispute.

Indeed, the application of the test according to the rules laid down by its most eminent

advocates, is an absurdity. We are instructed by them to first make a careful internal

and external examination to determine the proper working pressure, then apply the test.

Now it is evident that if the man who makes the inspection is competent to tix the

proper pressure, the test is unnecessary ; if he is not competent to do so, there is an even

chance that he will allow too great a pressure, and the boiler may be subsequentiv

injured by the excessive test pressure which he applies.

The hydrostatic test in itself, gives us no knowledge of the actual strength of a boiler

unless we bairst the boiler by means of it. It does not reveal the presence of scale, sedi-

ment, con-osion, burned and blistered plates, and the thousand and one things that are

every day discovered by professional inspectors, who prefer to use their eyes instead of a

pump, although the former involves much more hard and disagreeable labor. It may
safely be asserted that ninety-nine per cent, of all explosions which occur are due to

causes which the hydrostatic test would utterly fail to reveal, while the remaining one

per cent, is due to some defect which would be more readily discovered in some other

manner.

The fixing of a safe pressure for an old boiler is one of much difficulty sometimes,

and can only be done by a man who has had a long experience, and a chance to watch

the actual behavior of all kinds of boilers under varying conditions of use. It is some-

thing which from its very nature defies any attempt at calculation or to reduce it to a

set rule or formula. It is amusing sometimes to see the confidence with which experts,

so called, in giving testimony before coroners juries will "figure out" the bursting

pressure of a boiler, which perhaps they never saw, which might be in good condition,

or might be corroded in places to the thinness of writing paper. All such attempts are

sheer nonsense. The proper pressure can be es^'^nated only by a man who has seen
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thousands of boilers, in every state of dilapidation, who has seen exploded boilers,

investitjated the causes of their failure, compared the nature and extent of these causes

with other similar ones he has met with, and whose progress he may have been watching

for years, and who is thus enabled to form an accurate opinion of the strength of any

given boiler, whatever the nature or extent of its defects. This being the case, is it

possible to suppose that the condition of boilers will be improved, or the safety of those

employed in their vicinity will be assured, because some one, who may never have seen

the interior of a boiler, has " pumped it up " to some excessive pressure and it '* did'n't

bust ?

"

But let it not be judged from the foregoing that we are opposed to the proper use

of the hydrostatic test. It is only its aVuse that we object to, and the idea that it is

the only way to ascertain the strength of a boiler. We reiterate that it should always

be applied to new boilers, old ones extensively repaired, and all those which cannot be

examined thoroughly inside and outside.

BOILER EXPLOSIONS.
JANUARY, 1883.

Saw-Mill (1).—The boiler in the saw-mill of H. P. HoUister, three miles northeast

of the village of St. Louis, Mich., exploded Jan. 1st, killing S. R. Goodwin and injuring

J. Richter severely, and H. Myer slightly. The cause was low water.

Saw-Mill (2).—At about 1 o'clock p. m., Jan. 2d, the flour and saw-mill at Filmore

Center, Allegan County, Mich., blew up. Seven men were badly hurt. The son of the

proprietor, II. Telmau, was injured fatally, dying a few minutes afterward.

Saw-Mill (3).—The boiler in the mill of Nichols & Hesser, near Ada, O., exploded

Jan. 3d, killing James Roberts, the fireman, and fatally wounding J. A. Hesser, one of

the owners. The boiler was worn out.

Saw-Mill (4).—The two boilers in the mill of the Peninsular Manufacturing Com-
pany, North Muskegon, Mich., exploded just after starting up on Thursday afternoon,

Jan. 4th. Three men were killed outright, and another died of his injuries the next

morning after the accident. Two others were wounded. The names of the killed were

John Connors, engineer; Johnny and Freddy Connors, sons of the engineer, aged re-

spectively 14 and 16 years, and John Houck. The two surviving men injured are Silas

Blodgett and John Scholes. The cause of the explosion was low water in the boilers.

The pumps had become out of order, and Scholes was helping the engineer fix them
when the crash came. Scholes was thrown away some distance and alighted in a pile

of debris. The establishment was a box and kindling-wood factory, with a saw-mill

department.

Sewer-^ipe Works (5).—At 10 o'clock a. m., Jan, 4th, the boiler in McMahon &
Carter's sewer-pipe works at Cumberland, West Va., exploded with terrific force, wreck-

ing the building and setting fire to the ruins. John Irnskilley, the engineer, was
instantly killed, and John Moneypenny and Riley Grimes were seriously injured. The
cause of the explosion is unknown.

Saw-Mill (6).—In Herman & Thatcher's mill. Hickory Township, Forest County,

Pa., a boiler exploded, Jan. — , tearing it into ribbons, and using up the engine. Loss,

$1,000.

Saw-Mill (7).—One end was blown out of the boiler at Hardie's planing-mill,

Marinette, Wis., several days ago. Will Mellen was seriously scalded in the face and in

other exposed places, his eyes being affected.

—

Lumberman^ Jan. 17th.
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Saw-Mill (8).—A saw-mill boiler exploded at Brookhaven, Miss., Jan. 12th, killing

a white man and a negro and badly hurting four negroes.

Iron Works (9).—A frightful boiler explosion occurred Jan. 9th, at No. 1 blast

furnace of the Bethlehem Iron Company, Bethlehem, Pa., resulting in the death of four

men and a woman and in the serious injury of several others. Two boilers, forty inches

in diameter, and thirty-six feet in length, exploded, wrecking the interior of the engine-

house, and demolishing nearly half of the pattern-shop adjoining. Tlie boiler, thrown

through the roof of the old mill, was hurled a distance of 300 feet and fell among about

100 workmen. The damage to the mill machinery was great.

Agricultural Engine (10).—A terrible boiler explosion occurred Jan. 11th, at the

residence of Mr. Alfred Gates, a farmer, living three miles and a half from Corry, Pa.

The boiler was an upright portable one, ten horse power, and was used for running a

hay press, owned by T. S. Heath, of Corry. Just before the explosion one man was

standing close by the boiler, another and a little girl not three feet distant, while two

more men were a few feet farther away. All at once it shot out from the midst of them

into the air, nearly fifty feet, over the top of a large hay barn, landing in the fields two

hundred feet away, only blowing out one side of the fire-box; the engine was not dam-

aged much. Moses Weldy," of Corry, received a compound fracture of the right leg

;

Alfred Gates was badly scalded about the face, neck, and abdomen ; the little girl re-

ceived a slight cut on her neck. The engine and boiler were owned by Lynch & Gilbert,

boiler makers, and were new. The boiler had just stood one hundred and eighty pounds

cold water pressure. The cause of the explosion is unknown. At the time the gauge

indicated forty-five pounds of steam.

Cotton Mill (11).—There was quite a panic at the Perry cotton mill, Perry, R. I.,

Jan. 15th, caused by the filling of the mill with steam from one of the boilers which,

from some cause imknown, burst. None of the operatives were injured, but all reached

the street in less than three minutes after the alarm was given. The fireman and engineer

were slightly injured.

— Mill (12).—The mud drum of the boiler in Chess' mill blew out Jan. 16th, necessi-

tating the suspension of the works for a day. Fortunately there was no one injured.

Locomotive (13).—An engine on the Mansfield branch of the New Orleans Pacific

exploded at the depot at Mansfield, La., Jan. 17th. Engineer Shackleford, Tom Mays,

fireman, and Jerry Hardy, brakeman (the two last-named colored), were instantly killed.

Mrs. Inglis and Mr. Hanson, the telegraph operator at Marthaville, were mortally

wounded. Taylor, the freight agent, and several others were seriously hurt. The body
of Tom Mays was blown fifty yards, passing through a plank fence. Scarcely a vestige

of the wreck was leit on the track. The engine had just blown the whistle to start

when the explosion occurred.

Steamer (14).—The steamer Josephine, which left Seattle, W. T., Jan. 17th, for

Skoit river, having on board a full freight and twenty passengers, blew up in the after-

noon in Port Susan bay, fifty miles north of Seattle. The acting-master, purser, steward,

fireman, and several passengers, are reported lost. The explosion occurred while the

passengers were at dinner. The crown sheet went straight up through the forward

cabin and pilot house, carrying Johnson, the man at the wheel, high into the air, causing

his death. Captain Bailey was on deck and was lost; neither he nor Purser Turner were

seen after the explosion. The steward and his helper, David Sparks, were instantly

killed. A. E. Cannon, a commercial traveler, representing Bates, Reed & Cooley of New
York, was killed. Sam Babbitt, a stranger, also killed. Those injured Mere Dennis

Lawler, engineer. Miss Estella Bradish of Lacoma, thigh broken, Hannah Price of

Skogid, an old lady, and A. G. Kelley of Skogid, leg broken, and one o^r two others
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were slightly hurt. Sixteen persons on board escaped uninjured. The boat broke in

two pieces, one sinking and the otlier floating. The Indians and loggers near by rescued

tlie survivors.

Locomotive (15).—The boiler of the engine of the Providence express train on the

New York and New England railroad exploded at Norfolk, Mass., Jan. 19th. The

engineer was badly scalded. The cab was blown to pieces and the tender seriously

damaged. The train was delayed until another engine could be obtained from Boston.

Paper Mill (16).—A boiler at the Ledger paper mills, Elkton, Md., exploded Jan.

22d, wrecking half of the immense building. John Garrett is missing. Eight others

were injured.

Flour Mill (17).—The boiler in the flouring mill of J. T. Hodgens, at Portland

station, O., on the C. & P. road, exploded Jan. 22d, instantly killing a boy named Lewis,

who was firing. The engine-house was wrecked. A portion of the debris was thrown

against the railroad station house, doing it some damage.

Pottery (18).—Aaron Cloward, the engineer at the East Trenton pottery, fell

asleep in his engine-room Jan. 27th, neglecting to turn on the safety-valve. A terrific

explosion followed, tearing down a two-foot brick wall in which the engine was encased,

and burying the engineer beneath nearly a ton weight of bricks. He was alive when

extricated, but both his eyes had been blown out and he was frightfully mangled from

head to foot.

Locomotive (19).—The engine Nescopie, on the Lehigh Yalley Railroad, blew up

at Mauch Chunk, Pa., Jan. 30th. John Miller, engineer, and Augustus Youngblood,

brakeman, of Mauch Chunk, and Lewis Gower and A. Miss, brakeman, were injured,

but not seriously. There were five men on the engine at the time, and their escajje from

death is almost miraculous. The engine, which had been on the road for twenty years,

is a complete wreck.

Colliery (20).—A boiler at Lincoln Colliery, Pa., operated by Levi Miller & Co.,

of Pine Grove, exploded with terrific force Jan. 29th. The boiler was hurled about three

hundred yards down the side of the mountain. Seven other boilers were displaced, and

a complete wreck was made of the boiler-house. George Hummel was severely hurt by

flying timbers.

The Temperature of Flames.—From the paper of F. Rosetti, in the Annales de

Chimie et de Physique, we collate that his deductions from experiments with flames emit-

ted by the ordinary gas burner, the Bunsen burner, and the electric light, by means of a

tliermo-pile and a delicate reflecting galvanometer, gave the following results

:

With the temperature of the air at 59° Fahr. the ultimate temperature of the blue

flame at the outer edge of surface of a fantail burner was 2,370° Fahr., while that of the

interior white flame was 2,100° Fahr. The average temperature of the flame he estab-

ishes at 2,170° Fahr. * * * *

The ultimate temperature of the flame of a Bunsen burner is given at 2,280° Fahr.

The electric light gives as a maximum intensity of heat:

For the positive pole, = 7,050° Fahr.

For the negative pole, = 5,700° Fahr.

For the arc itself, = 8,700° Fahr.

Journal of the Franklin Institute, October, 1880.



1883.] THE LOCOMOTIVE. 57

HARTFORD, MARCH, 1883.

In another column is an editorial from the Cleveland Leader. "We believe the spirit

of the article is correct. Fidelity bonds should not be weakened by being mixed up

with all sorts of hazards. "We have held from the first that a company could not prof-

itably do a great many kinds of business. Such a company may " skim " around and by

cutting rates, succeed in getting in a few premiums, and demoralizing every branch of

business that it touches. A company which has been doing this kind of business, and

which has been under criticism more than once, is now by order of the court, having its

affairs examined.

There may be an apparent success for a time in this method of doing business, but

it will in our opinion, in the end, be no credit to its projectors and managers. The great

fire and life insurance companies in this country have built up their capitals and fame

by confining their business mainly to one line, and the companies that endeavored to do

too much have not succeeded. It is profitable, sometimes, to study the causes of the

wrecks of many insurance companies which became infatuated with temporary success,

and strode on wildly to destruction. If any one can see any additional value in a

Fidelity bond that is loaded with a Boiler Insurance Policy, we would like to know

where the advantage comes in. It would seem that two more incongruous kinds of

business could not be associated together—Fidelity bonds and Boiler Insurance. If the

experiment had not been made, we would not suppose that there were men deluded

enough to yoke together such entirely dissimilar enterprises. But there will probably

always be men, that will believe that Pegasus can be yoked to a common steer, and they

will try the experiment over and over again.

In the December Locomotive was an item relating to the disasters to shipping in

1881. "We clipped it from an English paper that gave credit to The Nautical Gazette.

"We gave the same credit, but find since that The Nautical Gazette of New York

gathered the statistics and first published them—and we erred in crediting the item to

The English Nautical Gazette. "We are gratified that our attention has been called to this

error and that we can make the correction.
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Fidelity Insurance.

The following article appeared in the editorial columns of the Cleveland Leader^

March 13th, also in the Springfield Republican.

A bill has been introduced into the Ohio Legislature to amend certain sections of

the Revised Statutes of the State of Ohio bearing upon insurance. In this bill is the

following section :
" A company organized under this chapter may insure and guarantee

the fidelity of persons holding places of public or private trusts, make insurance on the

health of individuals and against injury, disablement or death resulting from traveling

or general accidents by land and water ; also accidents to property from causes other

than by fire or lightning." The plain interpretation of all this is, that companies insur-

ing against accidents to persons, breakage of plate-glass, explosions of steam boilers,

and any other accident except by fire and lightning, may be allowed to hitch on fidelity

also. What are fidelity bonds and why are they required? Every business man knows

that sureties are required of all persons holding important trusts—the treasurers of large

corporations, bank cashiers, and other bank employes, executors, and administrators of

estates, persons holding trust funds, and numerous other callings where a guaranty for

honesty and faithfulness is required. The properties of widows and minor children and

orphans are very generally held in trust, at least for a time, and it matters little how
good the reputation of the trustee may be or how high his standing, the court requires

him to give a satisfactory bond with approved sureties to protect the interests of those

whose property is in his hands and keeping. It will be seen by the above that a bond

should be of such a character that no reasonable doubt could be entertained of its abso-

lute safety. Guaranty companies have been organized in England and in Canada for

the purpose of guaranteeing the fidelity of persons holding positions of trust. These

companies have confined their business solely to this branch. Their entire assets are

devoted to it and they have no liabilities except such as grow out of this one business.

These companies have grown in public favor, and there seems to be a wide field for such

operations, for many persons who are required to furnish bonds with suitable sureties

would rather pay a reasonable premium to a guaranty company than to ask a friend to

become surety on their bond. But when bonds of this character are required by rail-

roads, banks, savings banks, trust companies, probate courts, and other numerous and

important trusts that are placed in the hands of individuals, it is of the utmost import-

ance that they be of undoubted safety.

Under the proposed law in Ohio this important business is to be mixed up with

and jeoparded by the hazards incident to the casualty business. For instance, a com-

pany may guarantee the fidelity of bank and railroad officials and persons holding

important trusts, executors, administrators, etc., and at the same time have its assets

jeoparded by accident insurance, plate-glass insurance, boiler insurance, and other

casualties to which property may be liable save from fire and lightning. Is this the

quality of security which Ohio desires to provide for those having important moneyed

interests in its banks, savings banks, and other large corporations, not forgetting the

interests of widows and orphans? It hardly seems possible that intelligent legislators

would for one moment entertain such a proposition. Suppose Frederick S. Winston,

President of the Mutual Life Insurance Company of New York, should apply to the

Legislature of that State for permission to allow the Mutual Life Insurance Company to

add to its present business that of casualty insurance, and with such permission should

proceed to insure plate-glass property against damage by floods and boiler explosions,

would the value of a life policy in that foremost of life insurance companies be enhanced

thereby ? Would not every holder of a life policy cry out against such reckless and

wildcat business ? And yet the bonds required of executors and administrators, and of
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all persons holding important trusts, are just as sacred as life insurance policies and

should not be jeoparded by the hazards of a casualty business. It should be under-

stood that the joremiums collected in the fidelity department, as well as in the other

departments, go into one pool, from which the losses of all departments must be met

;

hence it could not be said with truth, our entire assets are so and so, and our liabilities

under the fidelity department are so much, because the entire assets represent the com-

bined branches of business, while the liabilities so stated are for one branch only.

There would be a grand opportunity here for deception, and many who were not up in

the tricks of the trade would doubtless be trapped by an over-persuasive and plausible

agent. It is high time that legislation of this character should be discouraged. It has

been tried in other States but without success, and it is to be hoped that Ohio will not

open the gates for speculations of this character.

Straightening a Tall Chimney.

We have received the following details in regard to the rectification of the chimney

of the Lawrence Manufacturing Co. at Lowell, Mass., which we noticed in our January

issue, for which we are indebted to the courtesy of Mr. E. W. Thomas, Superintendent

of the Tremont and Sufi"olk Mills at Lowell.

The total height of chimney above the ground is 220 feet. The form of the stack

is octagonal ; distance between sides at bottom, 16 feet ; near top, under projection,

about 12 feet. Foundation laid in concrete on hard pan. The flue is circular and 8 feet

in diameter.

The chimney was finished and the cap on, but the staging had not been removed,

when it was noticed that the stack had a gradual curve, beginning at a point a little

below the center, so that at the top it was about twelve inches out of plumb. The
inclination was almost due east. It kept moving gradually until checked by guys

which were attached to it. The joints on the convex side of the shell were then sawed

at every header, or about seven courses, with a common hand saw, and at the same time

iron wedges, about twelve inches long, two inches wide, and one-half inch thick, were

driven in on the opposite side, and both man and horse power applied to the guy ropes,

until the chimney was brought back to a vertical position. The wedges were left in the

chimney permanently, and the guys were left on about three months, or until a casing

sixteen inches thick had been built around the stack to a height of about eighty-one feet.

Opinions differ as to the cause of the leaning. Some attributed it to the fact that

the same mason was kept at the same corner all the way up ; others say it was because

continuous easterly rains prevailed during the time it was building, so that the mortar

dried faster on?one side than it did on the other. All, however, were agreed that the

ultimate cause affected the mortar joints and not the foundation, as the foundation was

good and could not have settled without showing a different eflfect. The chimney was

built in the fall of 1872.

Upright vs. Horizontal Tubular Boliers.

We cheerfully give a place to the following article, believing that the figures given

and comparisons made will prove of interest to our readers, and profit to those who
think they must have an upright boiler for many purposes where a horizontal tubular

could be used to much better advantage. The writer, however, errs in supposing that

the boiler illustrated in the December Loco.motive was compared with the tubular to the
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disadvantage of the latter. No comparison whatever was made between them. It was

merely given as the proper construction when the upright boiler miist be used. The

horizontal tubular boiler is far superior, both in economy and capacity, to the upright

one illustrated.

—

Ed. Locomotive.

Editor of The Locomotive :

My experience with upright boilers of the type illustrated in the December Locomo-

tive has not been favorable to them. The following from my note book is a case in point

:

Two plants of machinery consisting of a number of machines all alike were to be

supplied with power. The plants differed only in the number of machines. The engines

furnishing the power were substantially the same in economy, and hence the number of

machines at work became an exact measure of the steam consumed. One plant was

supplied with steam by a pair of horizontal tubular boilers, having shells five feet in

diameter by fifteen feet long, set in brick in the usual manner. For the second plant,

twelve vertical tubular boilers were furnished of the pattern and dimensions shown in

the following sketch

:

<— -2--6-"-->

<- 5FT _>

163 2i" TUBES

The first plant consisted ot seventeen machines, and for them the two horizontal

boilers furnished steam without the slightest difficulty from foaming, though the fires

had to be sharply urged owing to the presence of scale mentioned later. At the time

these observations were made eight boilers were supplying steam for twelve machines,

but only with the very greatest difficulty from foaming. Salt water was used in both

cases, but that supplied the vertical boilers was probably somewhat worse than that for

the horizontals. With the latter, scale was formed in large quantities, but with the
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former, between constant foaming at the top and blowing down at the bottom, no scale

had formed. Subsequently the feed for the verticals was improved, and this, together

with the use of " boiler compounds " and acquired experience, enabled the performance

to be gradually raised until the whole battery of twelve boilers drove fifty machines.

This was their utmost capacity. With good water, the greatest fair capacity of the

boilers may be taken at three machines each. With the same conditions the horizontals

would easily have driven nine each. In other words, the vertical boilers, with

shells 87 per cent, as large as the horizontals, had only ^ the capacity. The reason is

easily seen. The internal furnace and up-take rob the boiler of steam room, and the

up-right shell contracts the disengaging surface of the water. Following are some

figures on these points :

Volume of shell, _.._... 255 cubic feet.

Actual capacity of boiler, - - - - - - 149 " "

Volume of water room, ....._ 108 " "

Volume of steam room, - - - - - -41""
Disengaging surface, -------14 square feet.

Were the same shell made into a horizontal tubular boiler without dome, and with

say sixty-three and one-half inch tubes (which would give substantially the same

heating surface), and with the water line two feet below crown of shell, these figures

would be as follows

:

Volume of shell, --.--__ 255 cubic feet.

Actual capacity of boiler, ------ 203 " "

Volume of water room, .-.-._ 108 " "

Volume of steam room, - - - - - - 95 " "

Disengaging surface, .-..---64 square feet.

These figures speak for themselves. In practice the \vater would be carried higher

than this, but on the other hand a dome would usually be added, and the increased

capacity divided between water room and steam room.

Neither of these patterns of boilers were of my design, my experience with them

being confined to their use.

Fredekick a. Halsey.
New York, January 31, 1883.

An old farmer was in town last w^eek looking for an editor's table, on which to

build a hen's nest. He explained that he had learned from the papers that the biggest

eggs were always laid on the editor's table, and he wished to ascertain whether the

papers lied or not.

A humane man grabbed a club, jumped in and killed a goat that was chasing a

man who carried a red handkerchief in his coat-tail pocket down the street, and the

man came back and asked him why he did it. "To save you," replied the humane
man. "Save me be hanged !" cried the other. "I've just bought that goat and was
coaxing him home."

A man w^as carrying a coon he had caught w'hen he met three little boys in the

road. All of them said, excitedly: "Mister, give me that coon, give me that coon,

give me that coon. Mister?" "Well, boys, I'll tell you what I will do. If you will tell

me the party you belong to and why, I'll give it to the boy who gives the best reason

for his faith.'' "I'm a Republican, because that party saved the Union," said one. "I'm

a Greenbacker, because that party is in favor of plenty of money." When the time of

the third boy came, he said :
" I'm a Democrat, 'case I want the coon."



62 THE LOCOMOTIVE. [March,

The Quality of Nonsense.

Editor of The Locomotive :

" The quality of mercy is not strained," but I think the brains of some would-be

authorities on steam must be very badly strained in the production of such utter

nonsense as they give us sometimes. In proof whereof, witness the following from the

editorial columns of one of your contemporaries. In referring to the comparative merits

of the hydrostatic and hammer tests (it seems to have no sort of an idea which is best),

it says

:

"Why not first have a careful hammer test and then a hydrostatic test, using hot

water in the boiler instead of cold water now ordinarily used ? The manner of accom-

plishing this would be very simple. The hammer test having revealed the fact to the

mind of the inspector that the boiler can safely stand a certain working steam pressure,

pump water into the boiler to a proper high level, get up steam in the boiler to a pres-

sure, say i or I of that which the hammer test would indicate to be a safe working

pressure. Then open the safety-valve and let the steam blow off, leaving the water in the

hoiler at the temperature of steam in the boiler previous to such blowing'off of steam. Then

pump in cold water, etc. * * * * -pj^g above appears to us a feasible plan in all

cases and one which seems to be subject to no practical objections."

Shades of the immortal Regnault, that your labors should bear no better fruit than

this! It is not only wonderful, but it is shameful, that in the United States, in the 19th

century, there are schools of technology sending out graduates in such a state of mind

as the writer of the above must be in. And the worst of it is, such men think they

know it all, when the fact is they have not begun to learn. They generally manage to

get into print, some way or other, and thus are enabled to disseminate views which

among the ignorant and unpractical classes sometimes work much harm. The writer of

the article quoted from shows what Arteraus Ward would call his " dense and loathsum

ignorance," first, when he recommends pumping cold water into a boiler already par-

tially filled with hot water, a few repetitions of which would inevitably ruin the boiler

(he does not tell us what he would do with his fire in the meantime), and second, when

he proposes to blow off the steam and leave the water in the boiler at the temperature due

to the pressure he had on before blowing off. An ordinary mortal would suppose that

when he opens his safety-valve, and allows the steam pressure to fall to that of the

atmosphere, the temperature of the water will also invariably fall to 212 degrees, " only

this and nothing more." Yours truly, H. F. S.

A Dangerous Explosive.

Chief Inspector Getchell of Cleveland, Ohio, sends us the following clipping:

" William H. Brothwell of Torrington, shut a sealed can of baked beans in his

kitchen oven, and in a few minutes they exploded, tearing off the stove door."

Mr. Getchell says :
" Now if beans are exjilosive, I think we shall have to watch

engineers, and see that they do not use them to clean scale out of boilers, as they use

almost everything else ; wheat, rye, oats, and other cereals too numerous to mention."

We are reluctant to discuss the explosive character of beans for obvious reasons, but

suggest it as a fruitful subject for investigation by the persons who are imbued with the

"gas theory," It will fit in well with some of their views, and we advise them to

" catch on " before some " other fellow " gets a controlling interest in the theory. It just

occurs to us that possibly Wiggin may have been under the influence of beans when he

predicted the great winds and storms for March.
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The Past Year in the Patent-Office.

The annual report of the Commissioner of Patents for the year ending December

31, 1882, shows that the balance in the treasury on account of the Patent Fund was

increased during the year from $1,880,119.33 to $2,205,471.10. The business done was

largely in excess of that of the previous year, and more than double that of 1866, as

shown by the fees received and the number of patents issued, evidence enough of the

rapid development of the service.

The total number of applications relating to patents was 31,522; of these, 30,270

were for inventions, 948 for designs, and 304 for reissues. The number of caveats filed

was 2,553; applications for registration of trade marks, 796; labels, 532; disclaimers

filed, 20; appeals, 691; making in all 367,114 occasions for investigation and action.

The number of patents granted and certificates issued was 20,518. 6,099 patents expired

during the year, and 1,791 were withheld for non-payment of final fee.

New York led in the number of patents received (3,779), and was followed at a

long distance by Pennsylvania and Massachusetts, close together (1,843 and 1,815), and

by Ohio and Illinois, also close together (1,466 and 1,422). New Jersey to6k out 835

patents, Connecticut 794, Michigan 637, Indiana 613, California 486, and Missouri 485.

Wisconsin took 356, Iowa 348, Rhode Island 382, Maryland 372, and the rest smaller

numbers. New Mexico took 8, the army and Arizona 7 each, Idaho and Wyoming 4

each, and the Indian Territory brings up the rear with 3. Connecticut led in the ratio

of patents to population (1 to 782), and was closely followed by Rhode Island (1 to 980)

and Massachusetts (1 to 982). Excluding the District of Columbia, which is not repre-

sentative. New York ranks next with one patent to 1,345 people, and New Jersey next

with 1 to 1,354.

Eleven hundred and thirty-five patents were issued to foreign inventors, England

taking the lion's share, 399; Canada took 228; Germany 219, and France 129. Switzer-

land is credited with 35, Austria with 32, Italy with 2-0, Belgium with 11, Denmark,

Sweden, and Russia, with 10 each. The remaining few were widely scattered.

The Commissioner renews the annual appeal for more help, more room, and more

money—needs which are plainly obvious everywhere except in Congress. The urgent

necessity of carrying on the suspended work of making a classified abridgement of

patents already issued is again insisted upon. In view of the fact that accumulated

funds of the office already exceed two million dollars, there can be no reasonable excuse

for depriving the office and the inventive public of the benefits of the much needed

digest.

—

Scientific American.

Oddest of all methods of self-defense is that of snapping off the tail. The blind-

worm or slow worm is a little snake-like lizard, common in the old world. When
alarmed it contracts its muscles in such a manner and degree as to break its tail off at a

considerable distance from the end. But how can this aid it ? The detached tail then

dances about very lively, holding the attention of the offender, while the lizard himself

slinks away. And for a considerable time the tail retains its capacity of twisting and
jumping every time it is struck. The lizard will then grow another tail, so as to be pre-

pared for another adventure. There are other lizards which have a similar power,

though in a less degree.

—

Popular Science Monthly.
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Proper Construction of Rotary Digesters.

That the use of rotary digesters, as they are ordinarily constructed, is attended with

more than ordinary risk, will, we think, be admitted when the great number of explo-

sions (in proportion to the number in use as compared with steam boilers) of this class

of steam vessels is considered. As there is generally no fire in contact with the shell or

any other part of these digesters, the contents being heated simply by means of steam

from an ordinary boiler, all burning or blistering of plates resulting from deposition of

scale or sediment is obviated, all low water, or superheated water, or repulsion of water

theories must necessarily fail to apply, as the conditions under which they work preclude

any possibility of their occurrence, and we are thus driven to seek a cause for their

explosions in either the management or construction of the digesters themselves. For

tfood and sufficient causes we have not far to seek.

Sm ELEVATION

These digesters are now generally made about seven feet in diameter and twenty-cme
feet long, with journals about two feet beyond the end of the shell, or say twenty-five
feet between bearings. Now a shell twenty-one feet long by seven feet in diameter made
of iron one-half inch thick will weigh, with its attachments, about 14,000 pounds, and
the charge of stock and alkali which is put into a digester of tliis size, will probably
weigh 18,000 pounds more. This makes a total of about 32,000 pounds carried on two
bearings twenty-five feet apart. When we consider, also, that in consequence of the
rotary motion of the digester, the strains resulting from this great load are constantly
changing in amount and direction, it will be seen that the structure is subjected to pecu-
liarly trying conditions. In addition to this we must also recollect that the steam pres-

sure which is carried in these vessels is sometimes as high as 120 pounds per square inch.

It would not be considered prudent to construct an ordinary steam boiler of these
dimensions and give it but two supports, yet these digesters, which are subjected to

much severer conditions of working, are invariably given but two, and these are about
two feet beyond the ends of the shell. In our opinion this is not only a dangerous prac-
tice, but it is wholly unnecessary.
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The accompanying cuts are submitted to show an efficient and comparatively inex-

pensive method of relieving the shell of a portion of the severe strain brought upon it

by the great weight, high steam pressure, and severe conditions

of use. It consists simply of a bearing in the center of the

shell. A strong wrought-iron ring or band is riveted to the

shell at the center of its length. This ring should be so

attached that it shall run at least approximately true as the

digester rotates in its bearings. This is very easily accom-

plished by putting distance pieces between the ring and the

shell of the digester, the thickness of which can be varied to

overcome the inequalities in the form of the shell. One of

these distance pieces should be used for each rivet in the ring,

the rivet passing through ring, distance piece, and sliell, with

the holes in the ring counter-sunk and rivets driven "flush"

on the outside so as to oflfer no resistance to the rolls which

form the bearing. The ring may be from 4 to 6 inches in

width, and from f to 1 inch in thickness, as may be found to be necessary.

The remaining details require little or no explanation. The rolls may be from IG

to 20 inches in diameter, with 3 to 4 inches face, the bearings, simple boxes such as

are ordinarily used for wall boxes for line shafts and other purposes. If the maker of

the digester enjoys a reputation for excellent workmanship, these boxes may be simply

bolted to any convenient support for them, as a brick pier or well supported beam, oth-

erwise it will probably be found advisable to bolt them to a stiff beam which shall in its

turn rest upon stiff springs, such as a volute or a rubber car sjmng, so that any imper-

fections of workmanship may be compensated for. We believe the application of this

center support will not only relieve many severely taxed digesters, but maybe the means

of averting terrible disasters. We do not claim that this plan for center supports is

original with us. It has been used before, and in some cases abandoned, but where

abandoned, so far as we can learn, there was no band or ring for the small wheels to run

on. The rough exterior of the boiler, with its lap-joints, offered serious obstacles to the

smooth running of the wheels. This difficulty is obviated by the plan explained above.

Inspectors' Reports.

February, 1883.

Below is given the usual monthly statement of the work of the inspectors of the

company. From it we learn that there were made 2,148 visits of inspection by the dif-

ferent inspectors, during which 4,329 boilers were examined. Of this number, 1,096

were thoroughly examined, both internally and externally, and 281 were subjected to the

hydrostatic test, most of the latter being new boilers. The whole number of defects

reported foots up 2,862, of which 491 were thought to be of a dangerous character. 50

boilers were condemned.

Appended is the usual tabular summary of defects.

Nature of defects. Whole number. Dangerous.

Cases of deposit of sediment, - - - - 216- -24
Cases of incrustation and scale, .... 283 - - 31

Cases of internal grooving, - - - - - 16- -12
Cases of internal corrosion, - - - - - 58- -11
Cases of external corrosion, - - - - - 170- -22
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Nature of Defects.

Broken and loose braces and stays, -

Defective settings, - - -

Furnaces out of shape,

Fractured plates, . . -

Burned plates, . . .

Blistered plates, . . -

Cases of defective riveting, -

Defective heads, ...
Leaky tubes, - - - -

Leaky seams, - - - -

Water gauges defective,

Blow-out defective, - - -

Cases of deficiency of water,

Safety-valves overloaded.

Safety-valves defective in construction,

Pressure gauges defective.

Boilers without pressure gauges.

Whole number. Dangerous.

2G

140

48

77

G3

178

293

25

282

158

111

23

9

34

27

123

4

11

17

13

37

23

49

43

11

41

13

33

6

7

23

13

51

Total, - - 2,363 - - 491

Strange as it may appear to intelligent men who have thoroughly examined the

matter, there are still to be found plenty of boiler-makers who persist in putting feed-

pipes into boilers in such a manner that cold feed-water will be discharged directly

against the hot plates of the shell. This is all wrong, and it would seem that a man
who had any regard for his reputation as a mechanic, would pursue a different course,

but such is not the fact in all cases.

The effect of discharging cold feed-water directly upon the highly heated plates of

a boiler-shell is to jjroduce very severe local contraction, which none but the very best

boiler plate can stand for any length of time. Hundreds of good boilers have been

ruined solely from this cause, which common sense should teach a man to avoid, to say

nothing of the teachings of experience. Regarding this practice, we cannot do better

than to give a few extracts from Mr. Robert Wilson's Treatise on Steam Boilers. Mr,

Wilson says

:

"In externally fired boilers the usual plan is to carry the feed-pipe from the crown

down to within a few inches of the boiler bottom, which receives the impact of the cold

water. The natural tendency of this mode of delivery is to lower the temperature of

the plates in the vicinity of the feed-pipe orifice every time the water enters, thus increas-

ing unnecessarily the wear and tear of the boiler. When the feed is not heated, and the

plates on to which it is delivered are exposed to a high temperature, this practice is sim-

ply dangerous, and is one of the most frequent causes of transverse seam rips. Even

with feed-water at a high temperature, say 250°, the difference between this and the

temperature of the plates may still be very great."

As good an arrangement of feed-pipes for the ordinary horizontal boiler as can be

desired, is the following. Enter the pipe through the front head toward one side of the

boiler and about 3" above the tubes, extend it along to within about 18" of the back

head, carry it across to the other side of the boiler, and then turn the end downward.

By this means, all feed-valves are at the front end of the boiler where they are readily

accessible, and the feed-water, whether hot or cold, has time to acquire a high tempera-

ture before it is discharged from the pipe or can come in contact with the shell plates.
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BOILER EXPLOSIONS.
The two following explosions which occurred in January, came to our notice too late

for insertion in the JMarch Locomotive.

Sawmill (21.)—The boiler in John H. Bates' saw-mill at Vassar, Mich., burst Janu-

ary 2tl, destroying the mill and injuring two workmen. The mill was running at the

time, and all the workmen escajjed injury except two.

Sawmill (22.)—The boiler in Waugh's stave factory at Bismark station on the

Canada Southern railway, exploded January 8th, shattering the mill and frightfully scald-

ing the night watchman, besides injuring nine others more or less.

FEBRUARY, 1883.

(23.)—At Eastou, Pa., the Catasaqua Manufacturing Comjiany's works were

much damaged by the explosion of a boiler, February 6th.

Colliery (24.)—By an explosion in the Logan colliery at Pottsville, Pa., February

7th, several Polish miners were badly injured, some of them fatally.

Colliery (25.)—A stationary boiler belonging to the Lehigh Valley Railroad Com-
pany, Lost Creek, Pa., exploded February 7th. Barney Hellenthal was killed. The build-

ing was demolished.

Colliery (26.)—The boiler in the Shepard coal mine, about three miles west of

Boone, la., exploded February 7th, instantly killing tlie engineer, George Fleming of Boone,

and fatally injuring anotlier man.

Tile Factory (27.)—A fatal boiler explosion occurred February 9th, in P. New's tile

factory, at Taylorville, III, a few miles from St. Louis. The explosion wrecked the build-

ing completely, scattering timbers and machinery hundreds of yards around, and shak-

ing the whole city. Five men— P. New, proprietor, John Jones, engineer; Samuel Lenan,

John McCoUom, and William Dishel, employees—were killed instantly, and Henry New,

a young nephew of the proprietor, and Landy Vandeveer were so badly injured by steam

that they died during the day.

Sawmill (28.)—The saw mill of B. J. Grier, at Charlotte, Eaton county, Mich., blew

up February 9th, instantly killing the proprietor and William Gordon, the engineer.

Sawmill (29.)—The boiler of E. E. Stone's portable saw-mill at Sjiencer, Mass., blew

up February 4th. No one injured.

Sawmill (30.)—The boiler of a portable saw-mill on the farm of P. E. Studebaker,

South Bend, Ind., burst February 21st. Leander Snyder, an off-bearer, was hurled among

some refuse lumber, and a splinter was thrust through one eye into the brain. He died

in a few hours. Albert Cordray and Joseph Wells were also injured.

Brewery (31.)—A boiler in Banholzer's brewery, St. Paul, Minn., exploded February

23d, wounding eleven jDcrsons. Among them were five women, who were after malt. The

loss is between $15,000 and $20,000.

Portable (32.)—The boiler of a hoisting engine on Phillips & Conner's coal wharf,

South Boston, exploded February 23d, instantly killing Joseph Gookin, a stevedore, and

very seriously injuring two others, James Gorman and Charles Hurley, who were taken

to the city hospital. The extent of their injuries is not known.

Locomotive (83.)—An engine on the Northwestern road exploded at Harvard Junc-

tion, 111., February 26th, killing two men.

Sawmill (34.)—James Chamberlain, and W. C. Wescot were instantly killed at

Drifton, Pa., February 26th, by a boiler explosion in a saw-mill. Two of the employees

were seriously injured, and little hope is entertained of their recovery. A little daughter

of Mr. Chamberlain narrowly escaped death.
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In these days of sudden changes in temperature, it is important that every man
should look well after his physical condition. A cold is generally regarded as of little

importance, and is frequently neglected until it terminates in some alarming disease.

Men of strong constitution very often think that they can keep down and work off any

slight indisposition. But how many cases come before our minds of men vigorous and

strong being suddenly stricken down and carried off in a few days. In a great many

cases these resulis are due to a want of proper attention in the first stages of the trouble.

When a cold is first noticed, give it attention at once. Don't wait to see how you feel

to-morrow, but set about it at once and get the mastery of it. While we have tlie fullest

confidence in doctors of skill and experience, we have no little faith in old-fashioned

remedies in the first stages of a cold. Put the feet into hot water, drink copiously ol

hot teas—sage tea is one of the best, and this herb should be in the house of every

family,—go to bed, and put a rubber bag of hot water by your side, and get up a free

and copious perspiration. Don't be afraid of homely herb drinks. They are better and

safer than "hot whiskies. Boneset or thoroughwort makes a most excellent drink when

one has a cold. No man, especially if he lias others dependent upon him, has any right

to neglect the warnings of nature as indicated by a cold. A man may be surrounded

by a happy family; the income from his labor enables him to give them all the comforts

and many of the luxuries of life. That little family is dependent on him for their com-

fort and happiness. Now if from neglect of a cold he presently finds himself in the

ciose grip of pneumonia, what anxious faces stand around his sick bed. Every symptom
is watched with the greatest solicitude, for with the outgoing breath of the fjither come

in the sad realities of an experience that soon learns to know what the cold charities of

the world are. It is then the duty of every man to be watchful of first symptoms, and

if possible overcome them, for the sake of the family that depends upon him and lives

in kindness of his heart and the sunshine of his smiles.

Twenty years with the Indicator, is the title of a new work by Thos. Pray, Jr., Man-

aging Editor of Cotton, Wool, and Iron. This work is filled with practical illustrations

of the value of the indicator to steam users. We have not space for as extended a notice

of the work as we would like to give, but all persons interested in the Steam Engine

Indicator should secure a copy. Mr. Pray is a man of remarkable versatility. In

addition to his labors on his paper, he takes up the Indicator, microscopy, investigation

into and study of cotton fiber, and the photography of microscopic objects. We hope

and expect that he will some day give us the results of his investigations in these latter

fields. •

The Cunningham Iron Works have placed in this office a very fine specimen of

machine rivenng. The work was done on a machine in their works at Charlestown,

Mass., and is used by them.

We give our readers this month a table of squares, cubes, square roots, and cube

roots of all numbers from 1 to 1,000. It has been compared with the tables in Trautwine,

Il'uwell, and Clarh's Manual, and we believe it to be absolutely correct.
,
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Table of Squares, Cubes, and Square and Cube Roots,

of all Numbers from 1 to 1,000.

No.



1883.] THE LOCOMOTIVE. 71



72 THE LOCOMOTIVE, [April,

TABLE.—Continued.

No.



1883.] THE LOCOMOTIVE. 73

TABLE.—Continued.

No.
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TABLE.—Continued.

No.
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What Kind of Boiler is the Best?
Editor Locomotive, Hartford, Conn.

The thoroughly pi'actical and conservative manner in which you discuss matters and

things pertaining to steam boilers, prompts me to call your attention to what seems to

me a matter of great importance and concern to manufacturers and all others who use

steam boilers, and equally so, if not more important to your company as inspectors and

insurers. I refer to the vexed question of which kind of boiler is the best for ordinary

use, all things considered ?

Hardly a week passes in which I do not receive from some enterprising manufacturer

or patentee, a circular descriptive of this or that boiler, and its many points of superi-

ority over everything else in tlie market. I make due allowance for the enthusiasm of

CHch. and naturally enough, expect every one to commend his own wares. What really

bothers me is the fact that most of these circulars abound in columns of figures giving

what purports to be results of competitive tests in which their boiler excelled all others

in economy. No two of these circulars agree—I might even be guilty of the hibernian-

ism of saying no one of them does—yet strangely enough many of them refer to a test of

boilers made by Commissioners at the U. S. Centennial Exhibition of 1876.

Your inspector reports that my old boilers are thinning down from long service, and

that it will soon be necessary to replace them with new ones. This has interested me in

the question of securing the best and most economical boiler in the market, and caused

me to read carefully many of the aforesaid circulars, and to select from among them

three or four of what appeared to me to be the best, any one of which claimed to be

immeasurably superior to the old fogy boilers I have been using. My engineer, a good,

practical man, in whom I have a good deal of confidence, and who has been in my
employ many years, came into my office one day, and I gave him the pamphlets and told

him to read them over carefully and tell me which he thought was the best. He amazed

me by reporting that he would not advise me to buy either, and he gave me his reasons,

referring me to places where certain of these boilers had failed to give satisfaction, and

proved in the end expensive experiments. He did not appear to be very favorably

impressed with the reports of experts, and said it did not follow that because a boiler

received the first premium at some fair, that it was the best for practical use, some of the

poorest specimens he ever saw having received that distinction.

An agent of one of the boilers has called upon me since, and when I repeated to

him, as near as I could, the defects noticed by my engineer, the agent said he was wrong,

and it was evident he was an ignorant fellow who could not see further than his nose,

and he probably had some friend in the neighborhood he wanted to give the job to. I

do not believe this, for although my engineer may jjossibly be mistaken in his opinion, I

doubt if he would deliberately mislead me.

Will you not turn the head-light of "The Locomotive " upon this disputed ques-

tion, and illuminate it for my benefit, and possibly for many others who may be similarly

situated, and will not question either your ability or fairness to decide the subject upon

its merits. Very resjiectfully, r. m. p.

Philadelphia, Pa., Jan. 12, 1883.

We have held the above communication for some time, because other matters have

taken up the limited space in the Locomotive.

The wi'iter is not the only one who is in a dilemma on this subject. The past few

years have been fruitful in new mechanical devices, as any one familiar with the Patent

Office Reports well knows. The steam boiler field has not been left unworked, nor that

of steam boiler appliances and attachments, and yet how few, comparatively, of these

have been found of practical value, or possessing advantages that gave them long exist-

ence. In selecting a boiler the purchaser has to consider the original cost, simplicity of
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construction, and the ease with which the boiler can be cleaned and repaired. That

which seems to answer these conditions most fully, is the wrought iron or steel horizon-

tal tubular, or flue boiler. It is the boiler in general use the country over, and in our

opinion, when properly constructed, and properly set, is as economical as any boiler yet

devised. It is well adapted to the various conditions under which boilers are used in

all parts of the country. Any and all kinds of fuel can be used. And it can be easily

and readily repaired by ordinary boiler-makers, which in works remote from great cen-

ters is a very great advantage—and even in great centers may avoid expensive delays.

We have very little confidence in competitive tests. An advantage of one or two per cent,

may be obtained by a boiler that, in the long run, would be troublesome in use, and ulti-

mately prove an expensive investment.

The criticisms which are raised against wrought iron and steel boilers, are mainly

due to the boiler-makers themselves. Competition is pretty tharp, and the temptation

to use jjoor material and do cheap work is very great. But it tells against the man in the

long run. It becomes a matter of importance then to boiler-makers that their products

be first class in every particular. The steam-user is not entirely free from criticism. His

desire to drive a close bargain will often tell against his interests. Men generally get

about what they pay for.

The setting of boilers is a very important matter, and upon this, in a great measure,

depends their efficiency. It will pay the steam-user to employ men of known ability

and integrity to build their boilers. Be willing to pay a fair price for a good thing.

Explanation of Table of Properties of Saturated Steam.

Having received several inquiries in regard to the table of projierties of saturated

steam published in the August (1882) number of The Locomotive, we take this oppor-

tunity to answer them all.

The table in question was computed in this office. It is intended merely to show

engineers and others, at a glance, some of the more important properties of steam, such

as the relation between temperature and pressure, total and latent heat (so called) of

evaporation, etc., at different pressures above the atmosphere, or the pressures as shown

by the gauge. It is not intended for a table to be used in nice calculations relating to

steam. For this purpose much fuller and more convenient tables are to be found in

almost any work on the steam engine.

The various formulae by wiiich the relation between pressure and temperature, and

the total and latent lieat of evaporation as given in the table were determined, are, of

course, based on the experiments of Regnault, who is our only authority in the matter.

The densities and volumes were calculated by f(n-mulas based on the theoretical investi-

gations of Rankine and the experiments of Tate and Unwin, who are our only experi-

mental authorities on these points.

The following is the formula by which the temperatures were calculated from the

given pressures. It was deduced by Mr. W. M. Buchanan from Regnault's experiments,

and is quite accurate for temperatures ranging from 130° to 446° Fahrenheit. It is the

simplest formula we know of which can lay any claim to accuracy. It is quite generally

used in England, and the temperatures given in the steam table in the Encydopcedia

Brlttanica were calculated by it. It, as well as formulae (4), (5), (6), and (7), and a very

complete table of the properties of saturated steam, may be found in D. K. Clark's well

known Manual

:

2938.16 „_ _ ...

temi)erature=—-^—-rj^ j 3*1.85 ... (1)^
b. 1993544— log pressure

An example will show the application of the formula. Suppose we wish to ascertain

the temperature of steam of 80 pounds pressure as indicated by the steam gauge.
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The pressure as above shown by the gauge, 80 pounds per square inch, being the

pressure above the atmosphere, we must add 14.7 pounds to obtain the absolute pressure

from which all calculations are made.

Then 80+ 14.7= 94.7. The log of 94.7=1.97635. So we have

^^^^'^^ =?^?^=695.75, and 695.75—371.85= 323.9 degrees, the required
6.1993544—1.97635 4.223

temperature.

The quantities in the tliird column of the table, the heat required to raise the tem-

perature of one pound of water from 32° Fahr. to the temperature of evaporation, were

calculated by our own formula, deduced from the results of Regnault's experiments.

The ordinary formula in use for this purpose, A=H—(1115.2—.708 t) which is due to

Clausius, does not, in our opinion, agree so closely with experiment as it should. Our

formula is as follows

:

(t--7f
A=«—32+ (2),

10,000,000

which agrees w ell with Regnault's figures from 32° to 400° Fahr., and is a much easier

formula than Clausius's to work by if there is a table of cubes at hand. The application

of the formula is as follows : Suppose we wish to ascertain the quantity of heat necessary

to raise the temperature of a pound of water from 32° to 323.9° Fahr., the temperature

due to a pressure 80 pounds per square inch above the atmosphere.

Then t—32= 291.9

and («—7)3=31,855,013, which divided by 10,000,000= 3.18

Their sum=295.08

thermal units, the required answer. It will be observed tliat the division by 10,000,000

is performed by simply pointing off seven figures from the right of the given cube. In

looking for the cube of t— 7, it is always sufficient to take the nearest whole nurnber ; thus

in the above example, t — 7 which is 316.9°, is taken=317°.

The fourth column of the table, the latent heat of evaporation of one pound of

steam, is calculated by simply subtracting the numbers in the third column from the

corresponding numbers in the fifth column, or they may be computed by our formula,

which is as follows :

{t-ir
L=l,113.94—.695 « (3)

10,000,000

The application of this formula is similar to that of formula (2).

The total heat in one pound of steam at different pressures, as given in the fifth

column of the table, was calculated by the usual formula based on Regnault's experi-

ments, which is as follows

:

H=l,081.94+.30o t (4)

A single example will show its application. What is the total number of thermal unit?

in one pound of steam at 80 pounds gauge pressure ?

The temperature of steam at this pressure is 323.9° F. Then 323.9 X.305=98.79 and

98.79+ 1,081.94=1,180.7 thermal units.

The sixth column of the table was computed by Mr. Brownlee's formula, which was
1 7

deduced from Prof. Rankine's well known exjjression, ^«^=constant. This formula was

deduced by Prof. Rankine, partly from theoretical considerations and partly from the

results of experiment. Mr. Brownlee's formula is merely a simplified form of Rankine's

formula, and is as follows :

Logarithm of density=.941 log. ^—2.519 (5)

This formula is very accurate for pressures from 1 to 250 pound per square inch absolute.
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An example will show its application. Required the weight of a cubic foot of steam of

80 pounds gauge pressure.

80+14.7= 94.7=absolute pressure. Log. 94.7=1.97635. .941x1.97635= 1.859745.

1.859745—2.519='^.840745=log. of the weight of a cubic foot in pounds. The number

corresponding to this log. is .2193, the required weight.

The volume of one pound of steam being the reciprocal of its density, may be

obtained by simply dividing 1 by the quantities in the sixth column. In this way the

seventh column of the table was calculated. Thus using the last example, if one foot of

steam at 80 pounds pressure weighs .2192 pound, the volume of one pound is = .^iV^=
4.56 cubic feet. Or, the volume may be computed directly from the pressure by inver-

sion of tlie above formula.

Thus Log. of volume=2.519—.941 log._?9 (6)

The relative volume of steam and water, or tlie number of cubic feet of steam from

one cubic foot of water, may be found by simply multiplying the volume of one pound of

steam by the weight of one cubic foot of water. This varies somewhat at difierent tem-

peratures. In the table in question, the volume of the steam is compared with the

volume of water at 62° Fahr. The weight of one cubic foot of water at 62 °Fahr.=62.355

pounds, and the quantities given in the last column were calculated by multiplying those

in the seventh column by 62.355. For example, the cubic feet of steam at 200 pounds

pressure, from one cubic foot of water at 62° Fahr.=:2.11X62.355= 132, or the result may

be calculated directly from the pressure by multiplying Mr. Brownlee's formula (6)

for volume, by 62.355 w^hen it takes the form,

log. of cubic feet of steam from one cubic foot of water at 62''=4.3:388— (.941 xlog. j)) (7),

which will give the same results as before. If it is wished to compare the volume of steam

with water of any other temperature, we have simply to take the weight of a cubic foot

of water at the given temperature, instead of 62.355. A few such weights are appended

from D. K. Clark's Mamuil

:

Weight of one cubic foot of water

—

At 32° Fahrenheit = 62.41 8 pounds.

" 39°.l " =62.425
" 62° " =62.355 '"

'• 100° " =62.022
" 212° " =59.76

The Eye and the Electric Light.

There is no doubt that staring at a powerful electric light is deleterious to the

eyes. Most electric light engineers employ spectacles of blue or neutral tinted glass to

examine the arc by. The cause of the damage done to the sight is generally attributed

to the intense brilliancy of the light dazzling the optic; but recent experiments by M.

Chardonnet show that the excess of ultra-violet rays may have something to do with it.

He finds that the crystalline lens of the eye absorbs the ultra-violet rays of light, and

that persons who have had it removed in operations for cataract can see the ultra-violet

rays. As the electric arc is rich in ultra-violet rays, M. Chardonnet thinks they may
fatigue the eye abnormally. The light of an incandescence lamp, such as that of Edison,

gives out, on the contrary, little or no ultra-violet rays, and M. Chardonnet believes it,

therefore, better suited to the eyesight. Nevertheless the incandescence lamp requires to

be hidden from the eye by semi-transparent or clouded screens, for the intense brilliance

of the carbon filaments cannot be looked at without impairing the eyesight, for a time

at least.

—

Engineering.
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The Proper Construction of Feed-Pipes.

In our issue of last niontli vve commonted briefly upon the injuriou.'* efi'ect of Acdinu;

cold water directly into ft steam boiler throuuh feed-pipes inipropi rly located. We now

submit cuts sliowinjj the arrangenit-nt which we have found by experience to be the be^t,

under all circumstances, of anything yet deviseil.

Fig. 1.

Fig. 1 is a horizontal section through the shell of an horizontal tubular boiler with

a projecting front, showing the essential features of the constiuetion. The pipe enters the

fnmt connection tlirough the side of the projecting portion of the shell, then turns and

enters the boiler through the front tui)e sheet, about tliree inches above the top of the

upper row of tubes, then passes along to within about eighteen inches of the back tube

sheet, then crosses over to the other side of the boiler and finally turns downward, so tliHt the

feed water is discharged between the tubes and the shell in the coolest part of the boiler.

The feed water, being compelled to traverse the entire length of this long pipe, has time

to acquire a hii^h temperature betOTe<;oming in contact with any part of the boiler shell,

and thus any injury to the siiell from lo3al contraction is prevented.
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Fig. 2 shows, on a smaller scale, a complete side elevation of the boiler in which the

Fig. 2.

course of the pipe is fully shown. The back end of the pipe should be suspended from

the head braces to keep it in position as shown.

Fig. 3 shows the arrangement of pipes for a battery of two or more boilers. In

this case a larger pipe, from two to two and one-half inches in diameter, according to

the number of boilers in the battery, is run along the front, just above the furnace doors,

and the individual pipes for each boiler lead out of it. Each of these pipes should be

Fig. 3.
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provided with its own independent stop-valve and check-valve, and each should have

one flanged jo'nt as shown. This makes it a veiy easy matter to disconnect either one

of these pipes for repairs without disturbing any of the others. In the cut, two boilers only

are shown. In a battery of two boilers, the tee sliown at B' would have a plug screwed

into its end and the pipe would stop there ; for more than two boilers, the pipe would

be continued past this boiler as shown in the cut at A', and so on for any required number

of boilers. The whole arrangement is very neat, convenient and accessible, and is one

generally adopted by the most experienced engineers throughout the New England States.

Fig. 4.

Fig. 4 shows the method of making the connection through the front tube sheet. A
brass bushing is screwed tightly into the tube sheet. This bushing is drilled and tapped

to receive the ends of the feed-pipe, which are lirmly screwed up to make a good joint

without their ends meeting. This makes a very substantial and durable job.

Boilers made by this company's specifications are always provided with this style of

feed-pipe, and in many cases where fractured plates have resulted from the use af cold

feed water, with pipes simply entered into the head or shell, this arrangement has been

substituted upon our recommendation, and no further trouble has occurred.

At a recent meeting of the Society of Pliysical and Natural Sciences, at Karlsruhe,

M. Bissinger made a communication on the magnetization of bars of steel and iron

when broken on the testing machine. The phenomenon is not due to elongation of the

bar, but to the actual breakage ; and both parts are converted into two magnets of sensibly

equal power. The shock and trembling of the metal is probably the cause of the mag-
netization. And here we are reminded of Professor Hughes' recent experiments. In the

testing machine the bars are placed vertically, and the south pole is formed at their

upper part. The different iron objects near the machine at the moment of rupture and

vibration are also magnetized, but to a less degree.

—

Engineering.
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Inspectors' Reports.

March, 1883.

The summary of the work done by the inspectors of the Company for the month of

March is given below. 2,746 trips were made by the inspectors, and 4,964 boilers were

examined. Of this number 1,668 were examined internally, and 354 others were tested

by hydrostatic pressure. 37 boilers were condemned ; 3,385 defects were reported, of

which number 631, or 18| per cent, were considered dangerous, as per the following

detailed statement

:

Nature of defects.

Cases of deposit of sediment.

Cases of incrustation and scale,

Cases of internal grooving, -

Cases of internal corrosion, -

Cases of external corrosion, -

Broken and loose braces and stays, -

Defective settings, . - -

Furnaces out of shape,

Fractured plates, - _ _

Burned plates, . - _

Blistered plates, . _ _

Cases of defective riveting, -

Defective heads, _ - .

Leaky tubes, - - - -

Leaky seams, - - - -

Water gauges defective,

Blow-out defective, - - -

Cases of deficiency of water.

Safety-valves overloaded,

Safety-valves defective in construction.

Pressure gauges defective,

Boilers without pressure gauges,

Whole number. Dangerous.

272
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BOILER EXPLOSIONS.
MARCH, 1883.

Saw mill (35).—A boiler explosion occurred March 1st in the box factory at West-

ville, Ind., owned by Timothy Johnson, and managed by A. O. Hatton, The cause was

a poorly-repaired sheet. It was thrown through the factory and blacksmith shop,

bringing up near a depot, about 500 feet distant. Hatton's body was found a few feet

from the wreck, and near it the corpse of Henry Hilton, the engineer. Anderson Rey-

nolds, aged 21, had both arms broken and received severe internal injuries. Grant Hin-

ton, of the blacksmith shop, was thrown violently into a corn-field, several rods away,

and escaped with slight injuries.

Saw Mill (36).—On March 2d, the boiler exploded in the mill of George H. Dodge

& Co., located at Dowlon's Spur, Minn., between Rock Creek and Pine City. The

machinery was considerably injured, and the building damaged slightly. A night

watchman named Westerman was badly scalded.

(37).—A boiler, at the works of the Fuller & Johnson Manufacturing Com-

jiany, Madison, Wisconsin, exploded March 3d.

Pulp Mill (38).—A boiler exploded in the mill of the Canada Pulp Company, at

La Tortue, on Wednesday evening, March 7th. P. ]\Iurphy and D. Mason were blown

through the side of the boiler-house, and were instantly killed. A workman named

Maurice, and a number of others were seriously wounded.

Heating Boiler (39).—Henry Earnest, a Dayton & Michigan employee, was seri-

ously injured March 8th, by the explosion of the Searl's heater, in one of the mail and

express cars, which he was filling. Although there had been no fire in the heater for

some hours, it exploded, and the plug struck him with great force in the breast. One

of the unfortunate man's eyeballs was blown entirely out of its socket, and the other

injured so that he will probably lose his sight.

Locomotive (40).—While on a side track, one of the locomotives attached to a

freight train, on the Northwestern road at Rochelle, 111., blew up. The engineer w^as

instantly killed, his body being found some distance from the scene of the accident.

The fireman is not expected to live.

CoLLiEUY (41).—One of the boilers of the Locust Spring colliery, near Locust Gap,

Northumberland County, Pa., exploded March 11th. John Noble and Charles Richmond,

Jr., were fatally scalded. The cause of the exjilosiou is unknown.

Saw Mill (42).—The boiler in D. P. Nichols' mill, Abbotsford, Wis., blew up

March 15th, killing Charles Rogansen, the engineer, and slightly injuring Ed. Wilkins,

the sawyer, J. B. Risley, A. J. Bellfuss, the latter a merchant in Abbotsford. The engi-

neer was found outside tlie mill, several rods away, on a pile of logs, with his jaw and

one leg broken, and a cut on the back of his head. He lived but half an hour.

Bakery (43).—The steam boiler in the basement of the city bakery, Grand Haven,

Mich., exploded March 20th, shattering the rooms above, and doing considerable dam-

age to the store and meat market adjoining. The bakery is owned by Henry Van Wer-

wen, who estimates his individual loss at something over $200.

Flax Mill (44).—The boiler of John Cassidy's flax mill, Knightstown, Ind.,

exploded March 23d. Con Cleary, the engineer, was killed outright. Frank Brosias

was injured, and died in a few hours. (Another dispatch says the explosion was in the

saw^ mill of Forbes & Applegate.

—

Ed. Loco.)

Paper Mill (45).—One of the rotary rag-boilers, in C. H. Dexter & Sons manilla
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paper mill, at Windsor Locks, Conn,, exploded March 24th, completely destroying that

portion of the mill in which the boiler was located. Two men were slightly injured.

Tug Boat (46).—The tow boat Polar Star, en route to St. Louis, exploded her

boilers opposite Belmont. Mo., March 31st. The upper works were blown to atoms, and

the hull drifted down the river. Captain Atkinson was blown about 300 yards, and

was picked up by a skiflF. The cause of the explosion is unknown. The following are

known to be killed : Adam Murphy, fireman ; Joe Bell, fireman (both colored) ; Sam
Vantsel (white), watchman ; and three colored roustabouts, Sandy Montland, Aaron

Shield, and George Taylor.

Saw Mill (47).—The boiler in Fred. Myer's saw mill, at Leesburg, Ind., exploded

March 31st, while the hands were eating breakfast. No one was hurt, but the mill is a

total wreck. Loss, |1,200.

Saw Mill (48j.—Lark & Pant's mill boiler. Round Lake, Mich., lately burst, shat-

tering the building, but injuring no one, as the hands were all at dinner.

Killing Rats by Electricity.—Ralph Corbit, an ingenious twelve-year-old boy of

Honeybrook, Chester county, has devi!^ed a novel plan of getting rid of the rats which

infest his father's cellar. He has constructed out of old fruit jars a battery of three

Leyden jars, which he connects and places upon a large iron plate which touches the

tin foil on the outside. The bait is so arranged that when the rat steps upon the plate

and seizes the bait, he at once makes the connection between the outside and inside of

the jars and they are discharged through his bod}', killing him literally as quick as light-

ning. He charges the jai s by means of an electrical machine, also constructed by himself.

He ran a couple of wires through the floor to the cellar from the room above, and as

soon as he would hear a rat squeak, he would immediately recharge the battery. The

first time he put the machine in operation he slaughtered twenty-five rats in a space of

three hours, and in two days the cellar was entirely cleared of the pests.— West Chester

Local.

At the recent meeting of the National Academy of Science held in Washington,

Dr. S. Weir Mitchell read an interesting paper on the Efi'ect of Serpent Poison, a subject

which he has been investigating for the past twenty years. His conclusions are as

follows: Up to this date all observers have regarded the venoms as representing a

single poison. We have been able to show that the venom of the moccasin and C. Ada-

manteus contains three proteids—one analogous to peptone, and a putrefacient ; one akin

to globulin, and a much more fatal poison, probably attacking the respiratory centres,

and destroying the power of the blood to clot; and a third resembling albumen and

probably harmless. Finally we have learned that the poisons of the rattlesnake, C.

Adamanteus —com^eThead, Aghistrodon Contortrix, and moccasin, Toxicophis Piscivorus—
are capable of being destroyed by bromine, iodine, hydro-bromo acid (33 per cent.),

sodium hydrate, potassium hydrate, and, as Lacerda has shown, by potassium permanga-

nate.

By a recent boiler explosion at St. Dizier, France, twenty-six persons were killed and

thirty-eight injured. St. Dizier is a manufacturing town in the Department of the Haute-

Marne, about ten miles north of Yassy.
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The bill recently before the Ohio legislature, authorizing companies to do an unlimited

number of different kinds of insurance, on one and the same capital, was defeated. The

sound sense of the better portion of the citizens of the State was entirely opposed to it,

and the legislature did itself credit in refusing to pass the bill. Similar privileges werj

asked of the authorities of the State of New York several years ago, but the request was

not granted. There will be. without doubt, efforts made in the same direction before

other legislatures in the future ; and it becomes a serious question in every State,

What shall our insurance legislation be? Shall the laws be so framed that our citizens

shall be free from adventurers in this business, or shall the flood gates be opined wide to

any and all kinds of speculation in the business of insurance? The success of large cor-

porations in any department of business has been attained by single and careful fidelity to

its one business. Men who aim to do a great many kinds of business rarely succeed in

any. We firmly believe in the policy that one class of business intelligently managed is

the best for all parties concerned. In the business of insurance it is eminently so.

Discredit cast upon the methods or management of insurance companies creates

distrust, and acts more or less injuriously upon all.

The unveiling of the statue of Professor Henry in the grounds of the Smithsonian

Institution, at Washington, occurred recently. President Noah Porter of Yale College

delivered the oration. The statue is in bronze, of heroic size. Its execution was com-

mitted to the sculptor, W. W. Story. On the back of the programme of the day was the

following brief epitome of Professor Henry's scientific career: Henry was the first

inventor (1828) of the "spool wound" magnet, capable of being actuated through a

long conducting wire of great distance. He first devised and operated an electro-

magnetic telegraph, with a bell signal (1830-1831) at Albany, through, the circuit

of a mile of copper wire. He first invented, the electro-magnetic engine (1831),

employing the first automatic commutator or pole-changer. He first discovered (1832)

the selt-induction of an electrical current on passing through a long conductor. He first

devised (1835) a compound telegraphic circuit by which the primary circuit, enfeebled

by distant action, may control a local secondary circuit of great power. He first

discovered (1838) the successive orders of electrical induction in a series of closed

circuits. He first discovered (1842) the oscillating character of an electrical discharge.

He first showed by the thermo-galvanometer (1845) that the solar spots radiate less heat

than the surrounding photosphere. He first established, through the agency of the

Smithsonian Institution (1849), a system of simultaneous meteorological observations by

telegraph, the results of which were daily plotted on a map, and weather forecasts made
from them.

Prof. Longley recently read a paper on " The Spectrum of an Argand gas burner,"

giving the results of his experiments in determining the relative proportions of waste

and light in the production of gas. His conclusions were that of the total amount of

energy expended in the gas-making process only one per cent, results in light, while

ninety-nine per cent, represents clear waste.
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Bracing and Supporting Long Cylinder Boilers.

In the Locomotive for February last we gave an account of tlie explosion of a long

plain cylinder boiler, with a discussion of some of the peculiar dangers attending the

use of this type of boiler, unless special precautions are taken in their construction and

management. Two most important points to be observed in their construction and set-

ting are, the longitudinal bracing or tying together, and the method of supporting them.

The accompanying cuts show some of the details of construction relating to these

points, for :i boiler 'SQ inches in diameter and 36 feet long. The first figures in the cut

show the different elevations of the boiler, in which the longitudinal bracing and the

supporting hangers are jilainly represented. The fore and aft braces, it may be observed,

are not for the purpose of bracing the heads", but simply to hold the two halves of the

boiler together in case of rupture at the girth seams, as shown in the second figure in the

cut, until the boiler can be put out of use. We have known of cases where rupture has

occurred at the girth seams of cylinder boilers for a length of half the circumference of

the shell, yet these; stays held the two halves of the boiler together, and prevented the

explosion, which would inevitably have occurred in their absence. It is quite unneces-

sary to remark that the end fastenings of these stays should be of the most substantial

and reliable construction.

The methods of hanging or supporting this class of boilers have been very fully dis-

cussed in previous numbers of the Locomotive. (See Vol. II, New Series, March 1881.)

A self-adjusting or compensating hanger recommended for the middle support of the

boiler, wiiich will always adapt itself to any changes of ])osition resulting from expan-

sion of the boiler shell. Some such arrangement as this ought to always be used for

boiler-; above 30 ieet or M) in length, and might be applied with advantage to those of

all lengths. But for boilers under 30 feet in length two hangers are to be preferred to

three, unless the middle one is of the compensating kind; but care should be used in

])lacing them so that no undue strain may be brought on the girth seams near the mid-

dle of the shell. The hangers should be so located that the downward bending moment

in the center of the shell shall be equal to the upward bending moment at the points

where the hangers are attaclied. When this condition is fulfilled, the strains resulting

from these moments are a minimum. To fulfil this condition the distance from ends of

boiler to center of hanger should be —-, part of the entire length ; or, practically,

three-fifths of the length of the shell should lie between the hangers, and one-fifth

should project beyond the hanger at each ^d. By placing the hangers in this manner

the strains on the girth seams resulting from the weight of the boiler and its supply of

water are reduced surprisingly from those which obtain when the supports are placed

close to the ends of the shell. Thus, in the boiler shown in the cut on opposite page,

the hangers should be placed about 7 feet 5- ins. from the. ends. Then the strain on top

of the shell at the points where the hangers are attached, is equal to that brought on

the under side of tiie shell at the middle of its length, and which is caused by the

weight of the excess in length of that portion of the shell between the hangers over that

projecting beyond them at either end.

The details of both the stay rods and hanpers require no explanation. The dimen-

sions given are suitable for a boiler 36 feet long by 36 inches in diamtter. For other

sizes they would, of course, be different.

The electric light in the lighthouse at Sydney, N. S. W., will be the largest of tiio kind

in the world. The merging beam is said to have a luminous intensity exceeding 12,000,-

000 candles.
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Fuel for the Army.

We have recently received from Quartermaster-General Meigs a very interesting

pamphlet, with the above title, showing the results of experiments made under liis

direction to determine the calorilic value of different varieties of coal. The experiments

included about every variety of American coal and a few samples of English coal. The

object of the experiments was to determine the relative value of the diftercnt coals sup-

plied to the U. S. army for fuel, and the equivalent value of the same in cords of oak

wood, and appear to have been very carefully carried out. The measure of value is, of

course, the quantity of water evaporated from and at 212° F. per pound of coal. Two
series of experiments were made; one with Snyder's ''Little Giant" boiler, and another

with an improved vertical water tubs boiler designed by Gen. Meigs. This latter boiler

gave very excellent results for a small boiler of tlie vertical type. We append u por-

tion of the summary of experiments with the last-named boiler.

COMPARATIVE STATEMENT OK RESULTS OP THE EXPERIMENTS IN EVAPORATING WATER
BY THE VARIOUS COALS USED AT MILITARY POSTS AND STATIONS.

Results of Expbhiments with Boiler designed by General M. C. Meigs.

resignation of CoaL Mine, wlicre located.

Semi-bituminous, Standiird Coal Co.,.

Semi-bitu'nous, Phil.-on Iron Coal Co
Forei^t Improvement anthracite
Wilkesbarre anthracite.
Scrantonanih'eiU', Del.* H. Canal Co.
Lylcen? Valley anthracite
Bitu'nonsc'l, Simpson. Horner & Sons
Los Cerrillos antliracite,

Scrantonanth'cite, D.,L.& W.R.R.Co.
Bituminous coal, T. Fawcett &, Sons
Los Cerrillos bituminous
West Virginia splint,
Free-burning meUiain hard,
McAllister coal
Scotch splint (Duke of Hamilton),. ..

Davison, West Hartley
South Wellington coal
Cowpen, West Hartley
Bituminous coaJ, Mitchell &, Co.,
Indiana cannel coal
Nanaimo coal,

Cowpen Cambois, West Hartley,
Wellinirton coal,

Bituminous Leavenworth coal
Bituminous caiion coal,
Bituminous coal
Rocky Mountain coal,

Eastport, Coos Bay coal
Pittsburg coal,

Weber coal
Lignite coal,

Brothers Valley, Somerset County, Pa......
Berlin, Somer^et County, Pa.,

Hichardson colliery, Schuylkill County, Pa.,

Black Dianiimd, Northumberland County, Pa.,
Luzerne County, Pa.,
Dauphin County. Pa
Monongahela River, Pa.,

Ortez grant. New .Mexico,
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S.Wellington col'ry, Departure Bay.Vanc'v'sl.,
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La Plata mine, near Fort Lewis, Colorado, ....
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Chase River, Nanaimo. Vancouver's Island,...
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Leavenworth coal slialt, Leavenworth, Kans.,.
Coal Creek colliery, Fremont County. Col
Chestnut mine, Rock Creek Canon, Montana,.
Rock Spring mine, Nebraska
Mine ai the head of the Coos Bay, Oregon
Pittsburg Mount Diablo mine, Somersville,

Contra Costa County, Cal.,
Chalk I'reek, Summit County, Utah,
Military Reservation, Fort Stevenson, Dakota,
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The Fall of a Chimney at Bradford, England.

We have received from Mr. John Waugh, Chief Engineer of the Yorkshire Boiler

Insurance and Steam Users' Co., Limited, a copy of his report to tlie directors of liis

company, on the disastrous fall of the chimney at Newland's Mill, Bradford, on the 28th

of December last. We append the following extracts from the report

:

"The history of the chimney is as follows:

"The late Sir Hy. Wm. Ripley, Bart., was desirous of erecting a chimney, and in

May of the year 1863 sent for a tirm of builders to give a tender. There were no plans

or specifications prepared at the time the tender was given. The following dimensions

formed the basis of the tender: Chimney to be 80 yards high, 9 ft. &ue; base 24 ft.

square, with two courses of footings 12 in. thick, the first 28 ft. square, and the second

24 ft., placed on a good bed of concrete at the bottom as a foundation. Towards the

end of May, a site was selected for the erection of this ponderous structure. An old

coal shaft was chosen as the center, and it was decided to fill up the old pit with con-

crete, thus forming a center pillar. It was also decided to put down four piers of

lime concrete, and upon these five pillars a tabling of lime concrete, 2 ft. 6 in. thick,

the base courses or footings of the chimney resting upon this lime concrete. Care was

also taken to pack the old works, which were found to surround the old shaft, with

stones and oak wedges.

" Before the erection of the chimney, the clerk of the works is said to have advised

either dressed insides or solid brick-work. This, however, was not adopted, and in

July, 1862, the first courses—stones outside, brick lining int-ide, and 'backing' in between

the two—were commenced. Before the ground level was reached the building was

formed into a regular octagon, and so carried forward with a regular batter of | in. to

the yard, reaching to a height of 40 yards. From December, 1862, to the 28th of Febru-

ary, 1863, the works were stopped. On the latter date, work was resumed.

"... From March to the 7th of June, some 30 more yards were added, making the

structure 70 yards in height. On the evening of this day the chimney was left plumb.
" On the morning of the 8th of June, the foreman-builder detected something

wrong with the chimney. ' It was bulged out on the one side and hollow on the other.

We stopped work, and I went and fetched the employers.' (Evidence of Joseph Moul-

son, foreman builder.) So far as can be remembered, the night of the 7th of June was a

calm night.

" Sights of the chimney were taken and recorded, showing the exact amount of

deviation from the plumb line. A man famous for chimney repairing and straightening

was called in, and the work of straightening the chimney was entrusted to him.

" About eighteen yards from the ground line, a course of stones was cut out on the

opposite side to the canting over. Two men out and two inside with long chisels cut

away, say, for 1 ft. wide on the outside, a 7-in. stone course and through the backing;

from the inside through the brick lining, and meeting the opening cut through the

backing from the outside. This space was tilled up with stones ^ in. less in thickness

than the dejith of the stones cut out. On the top of these substituted stones long

feather-edged iron wedges were placed to make up the ^\n. difl'erence. This operation

was continued nearly half way round the chimney, with the exception of the angles

which were left in.

"Before proceeding to draw the wedges, mastic cement was introduced by means

of syringes on to the surfiice of the stones. The wedges were withdrawn by means of

large hammers, used by the men inside and outside the chimney, knocking them from

side to side. ' When we moved the wedges a bit, it seemed as if men were striking a

forty-horse boiler : that was the throughs breaking.'
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"Tliis operation did not bring the cliimney plumb, and a second cut was decided

upon and carried out bj' Woodman, about 2 feet above the first cut, with the same

result as to the breaking of the thronghs. When the weight came over, described by

another witness—John Dobson— (/. e., by the withdrawal of the wedges), 'I heard

noises like the discharge of pistol*/

'' However, the chimney was dechired to be as nearly perpendicular as possible.

The corner stones were crushed, by the uj)per portion of the chimney coming over, for

some 12 ieet above and 12 feet below the cuttings. These were replaced, and the chim-

ney was declared to be straight, and AVoodman's work was accomplished. The chimney

was then carried upwards to its completion.

"About three years after its completion, the chimney was found to be cracked and

broken on the opposite side to that on which the cuts liad been made. About seven

weeks were employed in etlecting the necessary re;pairs.

" Some ten years ago cracks were noticed, and the chimney was repaired about that

time. In October of last year, one or two of the tenants in Newland's Mill began to be

uneasy about the cracks in the chimney. . .

"These cracks, towards the end of December, developed into bulges. Builders,

architects, and others were called in to examine. It was decided to pull out the bulges

and rcjiair the outer casing, the general opinion being that the outer casing alone was at

fault.

'• On Saturday, the 23d of December, the ' damaged portion of the outside walling,

about ten yards in length,' was pulled down. This was on the east side. There was

also a damaged piece on the soutlieabt face, which it was thought desirable to remove,

and an attempt to lemove it was made. The stones of the outer casing were so tightly

nipp(d together, although standing seme 3 in. from the backing, that the attempt to

remove the bulge failed.

" On the Tuesdaj' following, that is, December 20th, some small portion of the outer

casing fell. On Widnesday, a hirge ])iece of the outer casing fell, bicaking down the

scaffolding erected lor the ]>urpo>e of re]miring the chimney. This was the portion of

the outer casing which could not be removed on the Saturday previous.

"The night of the 27th was Avindy, amounting to half a gale, or about 10 lb. per

foot super of wind pressure. On the morning of the 28th, befoie the mill had stopped

for the breakfast half-hour, more stones of the outer casing fell out. A few minutes past

eight o'clock, the chimney began to settle down, bursting out stones and lime on all

sides about the place where tiie chimney was cut. For a few seconds, the crushing

down and bursting out of the lower portion of the chimney by the weight of the upper

portion continued, then, reeling a little, as if uncertain as to the direction in which it

would fall, the upper portion fell in a southeasterly direction, killing fifty-four persons,

and destroying an aniount of property estimated at 20,000Z.

" So much for the history of the chimney.
" A few observations oiily are necessary in addition to the evidence I gave at the

inquest In the first place, the site selected—an old coal-pit, surrounded by old work-

ings—was unfortunate. Every possible care was taken to pack tliese with stones and

oak wedges, but no amount of care can make old workings solid. . .

"The piers of lime concrete ought never to have been put in to carry a weight of

4,000 tons. The foundations for the chimney, under the circumstances—old coal-pit

and old coal working?—ought to have been from the coal seating itself, brought up

solid, not resting upon a table top, even with five legs or pillars under it, composed of

cement concrete; and it must be remembered the pillars upon which the chimney was

built were composed of lime concrete. The structure was not homogeneous, nor could

the introduction of throughs, one to the yard on each face, make it so. . .
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"There may be doubts in the minds of those who patiently investigated this disas-

ter as to whether the chimney went out of plumb during the night of the 7th of

June, 1863, owing to the subsidence of the foundations. In my miml there is no doubt

whatever. Looking at the foundations from an engineering point of view, I don't hesi-

tate to say that they were bad for the purpose. Those who were engaged on the work

at the time thought so too. . .

"From the subsidence of the foundation, or other cause, the chimney was discov-

ered to be out of plumb, and Mr. Woodman agreed with the owner to straighten it. I

have already described the modus oj^erandi. In a word. Woodman gave to the chimney

its death blow. The first cut was a source of great weakness to the structure. Whilst

the cutting was only partly round the chimney, when the weight was brought over the

chimney would open on the opposite side. The breaking of the 'throughs' above and

below the cut no doubt must have destroyed the cohesion of ,the inner lining, backing,

and outer wall stones.

"But tiie second cut, within two feet of the first, with all the evils of the first cut

repeated ! It is not to be wondered at that the chimney fell ; but the wonder is that the

structure stood so long as it did. From the day these cuts were eff'ected, the interven-

ing 2 feet of the chimney has been pounded by the rocking of the upper portion ; and no

wonder that in the end the chimney gave way just where it did. . .

A SiNGUi-AR Case of Corkosion of Steel, by Prof. Chas. E. Munroe, U, S. N. A.

—

Through the kindness of Chief Engineer Farmer, my attention has recently been called

to the appearance of two cold chisels found in the U. S. S. " Triana" in 1874, and which

have since been preserved in the Department of Steam Engineering at the Naval

Academy. These chisels were taken from thechannelway leading from the jet condenser,

ancl they were located between the foot valve and the air pump. Both chisels were of

steel throughout, as was proved by tempering the head. For use, of course, only the

points had been tempered. During the time of exposure to the action of the salt water

in the channelway the chisels were deeply corroded, but the corrosion was confined

entirely to the soft metal, the tempered points not being attacked in the least. The
corrosion was deepest at the line of contact between the tempered points and the untem-

pered metal of the haft. The line of immersion, on tempering, is as distinctly marked

as if drawn with a shading pen. Since meeting with these chisels I have heard of a

similar case of corrosion, althougli the object has been lost. It was a hammer which

had been taken from the boiler of a merchant steamer, the tempered faces of which were

intact, while the soft metal was corroded.

Remembering the heated discussion going on in metallurgical circles on the question

" What is Steel ? " I shall not attempt to decide whether the change wMiich takes place

in the tempering of steel is a chemical or a physical one; but it is evident that this

change produces a body which is not so readily acted upon by salt water as untenipered

steel is. It is also probable that when the untempered and tempered steels are brought

in contact in the presence of salt water we have an electro-chemical couple, and tliat this

hastens the destruction of the untempered metal. I beg to suggest that this observation

may have a practical bearing upon the construction of steel ships.

—

Proc. U. S. N<ital

Institute, No. 21.

An exchange says that a varnish composed of 120 parts of mercury, 10 parts tin, 20

parts green vitriol, 120 parts water, and 15 parts hydrochloric acid of 1.2 specific gravity,

furnishes a good protective coating for iron exjjosed to the weather.
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Experiments on Flanging Steel Plates cold by Hydraulic Pressure.

We clip the following from Cotton^ Wool^ and Iron. It was communicated to the

Institution of Mechanical Engineers by Messrs. Easton and Anderson of London, and

was originally published in Iron.

A pair of moulds were made to fit a hydraulic press, capable of exerting a pressure

of about 250 tons. They were so shaped that, at one operation, they would make a

flange both on the outside and inside of an annular steel plate, and thus produce a

double-flanged annulus. A taper was given to the moulds, to facilitate the removal of

the plate after flanging. There was a slight hollow, one-eighth inch deep, formed on the

annular face of the upper mould, and a corresponding rounding on the lower one, to

flatten the face of the plate. Experience showed that in this mould, and also in the

second mould, a depth of one-sixteenth inch would have been sufficient. The plates

were Landore Siemens S. S. quality, three-eighths inch thick. Their edges were beveled

in the lathe, to an extent of one-eighth inch in the thickness on the inside, and one-

sixteenth inch on the outside edge; after flanging, a slight bevel suitable for caulking

still remained. Both the outside and inside circles were cut out in the lathe. These

first moulds, not proving altogether satisfactory, were altered in shape, and turned on

the working faces. The first plate was successfully flanged cold, with a pressure of

about 250 tons. In the second plate, a little deeper flange was attempted, but it cracked

at the inner flange. A plate of S. flanging quality was then annealed and tried cold
;

but it cracked in six places on the inner flange. A similar plate, not annealed, also

cracked, but in one place only. Some more S. S. plates were then ordered, specially for

this work, and were flanged cold and unannealed. The first one cracked in the inner

flange; but this was probably due to an attempt to get a very deep flange, standing up

about 2^^ inches from the under side of the plate; the next, with a flange of about 2|

inches deep, did not crack. The third cracked at the bend of the external flange, on

the outside, showing a crack about three inches long nearly through the plate. A plate

annealed for about four hour.*, aud pressed when cool enough to be held in the hand,

cracked badly at the inner flange. Two others, annealed for about sixteen hours, turned

out quite sound. A batch of twelve, heated in a plate-furnace and cooled in ashes for

forty-eight hours, were then flanged with perfectly satisfactory results, there being no

sign of cracking even on the inner edge of the hole, where the best unannealed plates

had shown slight signs of skin cracks, started, no doubt, by the roughness of the sharp

edge. Another lot were annealed for about sixteen hours; but having had a thick layer

of ashes over them, they were still warm when pressed. Out of four which were flanged,

two cracked, one slightly on the inner edge and one very badly. The rest of these were

put back to be carefully re-annealed, and out of the fourteen twelve were sound. In all

these annealed plates, the actual duration of the flanging process in the mould had been

very short, from one-fourth minute to one-half minute. Another lot of twenty-one

plates, thoroughly annealed, were now flanged, allowing the operation to extend over

about 3^ minutes; and, at the same time, the ragged edge round the hole was carefully

filed ofl', so as to give no starting place for a crack. The result appeared to be satisfac-

tory, as only two cracked, and those not badly. The approximate thickness of the edge

of the ext(a-nal flanges was thirteen thirty-seconds inch, showing an increase of one

thirty-second inch ; that of the internal flange was five-sixteenths inch, showing a reduc-

tion of one-sixteenth inch. The average pressure required for the annealed S. S. plates

was about 200 tons. It would seem, as a general result, that lor cold flanging, involving

compression only, as on the outer flange, these plates, even of the lower or S. quality, are

perfectly trustworthy, even unannealed ; as only in one case did a crack appear in the

external flange. But for flanging involving considerable stretching of the material, as
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on the inner flange, only S. S. quality will do at all, and the slightest irregularity in the

metal will cause a crack. The results showed that this might be expected in from ten

to fifteen per cent, of the plates.

The Rational Limit of Safety for Materials.

It is evident, says Professor Wood, that materials may be strained any amount

within the elastic limit. Their recuperative power, if such a term may properly be used

in connection with materials, lies in their elasticity. If that is damaged the life of the

material is dama-^ed and its powers of resistance are weakened. There is no known

relation between the coefficient of elasticity and the ultimate strength of materials.

The coefficient of elasticity may be high, and the modulus of strength comparatively

low. In other words, the limit of elasticity of some metals may be passed by a strain of

less than one-third their ultimate strength, while in others it may exceed one-half their

ultimate strength. We sec, then, the unphilosophical mode of fixing an arbitrary modu-

lus of safety, or even a factor of safety, when it is made with refcrcncp to the ultimate

strength. But an examination of the results of experiments shows that the limit of elas-

ticity is rarely passed for strains which are less than one-third of the ultimate strength

of the metal, and hence the factors of safety which are commonly usedMn practice are

generally safe. But if the limit of elasticity were definitely known, it is quite possible

that a smaller factor of safety might sometimes be used. This method ot deteimining

the lin)it has been recognized by some writers, and the propriety of it has been admitted

by many practical men, but the difficulty of determining the elastic limit has generally

precluded its use. The experiments which are necessary for determining it are necessa-

rily more delicate than those for determining the ultimate strength.

In regard to the margin that should be left for safety, much depends upon the char-

acter of the loading. If the load is simply a dead weight, the margin may be compara-

tively small ; but if the structure is to be subjected to percussive forces or shocks, it is

evident that the margin should be comparatively large, on account of the indeterminate

effect produced by the force. In the case of railroad bridges, for instance, the vertical

posts or ties, as the case may be, are generally subjected to more sudden strains, due to

a passing load, than the upper and lower chords, and hence should be relatively stronger.

The same remark applies to the inclined ties and braces that form the trussing, and to

any parts that are subjected to severe local strains.

In machines that are subjected to a constant jar while in use, it is very difficult to

determine the proper margin wliich is consistent with economy and safety. Indeed, in

such cases economy, as well as safety, generally consists in making them excessively

strong, as a single breakage may cost much more than the extra material necessaiy to

fully insure safety. The mechanical execution of a structure should be taken into con-

sideration in determining the proper value of the margin of safety. If the joints are

imperfectly made, excessive strains may fall upon certain points, and to insure safety the

margin should be larger. No workmanship is perfect, but the elasticity of materials is

favorable to such imperfections as necessarily exist; for when only a portion of the sur-

face which is intended to resist a strain is brought into action, that portion is extended

or compressed, as the case may be, and thus brings into action a still larger surface.—

Median ics.

There are said to be 18,000 locomotive engines in use in the United States. Pennsyl-

vania has the largest number, 5,700, while in Xew England there are but 1,700.
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Explosion at a Bending Works.

We illustrate in this numl)er portions of a boiler from the scene of a terrific

explosion which occurred in one of our western cities, by which one man was killed, and

boilers, buildings, and machinery, estimated at some fifteen thousand dollars, was

destroyed.

The boiler was one of two used, of the marine return tubular type, 12^ feet long, 54

inches in diameter at shell, built of iron, .289 of an inch thick; as no brands were found,

it would be fair to assume that the material was of only ordinary quality, and this

appeared also to be confirmed by an inspection of the ruptured sheets. The boiler was

about ten years old, and had been repaired several times; practically rebuilt at time of

last repairs, some eight months previous. Those controlling the boiler regarded it as in

safe running order at a pressure of 80 lbs., which was the ordinary working pressure.

Up to within a year the work had been much heavier, and a working pressure of 90 to

IDO lbs. had been maintained.

Fig. 1.

The fuel was shavings and the refuse of a wood-working mill, mixed with coal when
that was insuflicient.

The feed-water was from a well upon the premises, pumped through an ojien heater,

which, while heating the feed to a good temperature, did not prevent its forming a

troublesome limy scale upon the shell and tubes of the boiler. There was a muddy
deposit as well, from that or some other source.

The design of the boiler was ill adapted to the locality and work, for it had been

necessary to remove the tubes about once a year to dislodge the scale and deposit from



98 THE LOCOMOTIVE. [June,

hetween the rows, so we were informed ; indeed, that was the only way in which it

could be done. The day preceding the explosion the boiler liad been slint down under

repairs, which were not completed until late in tlie evening, at which time the night-

watchman began filling the boiler with water preparatory to getting up steam for the

next day's work. Tlie repairs referred to were about the steam-dome, and the water-

level in the boiler was lowered enough to permit tlie boilermaker to stand upon the

tubes while doing the work. In tilling up again, which had to be done by hand, a man

who assisted the watchman stated that he carried some three hundred pails of water,

which were poured in through tlie man-hole until the water gauge-glass indicated that

there was enough. From that time until six o'clock in the morning, the time of the

explosion, the watchman was alone, and nothing is known of what transi:»ired, except so

far as it is revealed by an examination of the exploded boiler.

THE STORY OF THE WRE( K.

It appeared that the initial rujiture occurred about tlie wagon top on left-hand side

of Xo. 1 boiler, probably about the base of the dome, for that boiler was not lifted from

the ground, but was shifted around upon its base, so that it stood nearly at right-angles

to its former position. The adjacent boiler. No. 2 (which had not been in use for some

time previous), on the right-hand side, was moved some ten feet to the left and occupied

about the same relative position when found.

Fig. 2.

It ajipears probable that the initial rupture occurred about the base of the dome (Fig.

2), from the fact that that part of the boiler was stripped off and projected to a con-

siderable height, and was afterwards found in a yard about 800 feet away. It is

assumed that the secondai'y rupture was of the horizontal seam on top of boiler, releasing

the side sheets of furnace, which turned downwards, straightened out, ripped and tore

in the line of screw- stays on the sides, but remained attached to the base.

The crown-sheet stays TFig. 1), it will be observed, are curved to the right and left

from the centre line where they attached to the wagon-top, indicating the direction of

the force exerted when the horizontal seam yielded. The tubes, with a few exceptions,

pulled out of both heads, and a ring of plates containing the smoke-box and back-head

(Fig. 3), which was set in a wall forming part of the masonry setting, was wrenched off

and projected endwise into an adjoining room, destroying some valuable machinery ; a

trip-liammer lying in the path of its projection was moved about six feet from its foun-

dation, badly broken, and a portion of the frame and cylinder remained attached to it,

as shown in this figure. The bottom plate of the smoke-box was badly corroded from

a leaky hand-hole plate. This ring of plates was detached from the other part of the

shell through the encircling line where it was bricked into the wall, and the line of sepa-

ration was as clear-cut as if done with the shears.

At time of last repairs a new steel fire-box had been ])ut in this boiler in place of the

original iron one, condemned and removed. The steel fire box was badly bulged upon
the crown and also at the sides (see Fig. 1), and there were many indications that it had
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been badly over-heated through lack of water, yet it did not fracture. The story of the

wreck, as revealed by the distorted and battered parts of the boiler and its attachments,

is quite an interesting one, for it reveals serious defects that ordinarily do not attract

the attention of those owning or operating steam boilers, yet would not escape the atten-

tion of the trained boiler inspector. Of the most prominent defects were :

1st. The wenkness of the shell at

dome. The opening in shell under dome
measured 30x30 inches, being cut out full

size of the dome first put on, which it is

reported ruptured under a hydrostatic

proof pressure of 150 lbs. at shop, and

the l)uilders afterwards replaced it by

one of 36 inches diameter. An attempt

to reinforce this weak place was made at

that time or subsequently by putting a

flat band of iron across the opening; but

not being properly placed it had practi-

cally little if any value. The tendency

of the stress upon the boiler at that

place was to distend the shell which,

dangerously weakened by the large dome
opening, was insuflicient in strength to

preserve its form; in consequence it

flattened, the dome was thereby distorted

and gave signs of distress by leaking

about the flange. This effect not being

understood, it was treated simply as an

ordinary leak, to be stopped in the usual

Avay. In time the material reached the

limit of its strength and rupture oc-

curred.

2d. The wagon-top was braced to

the crown-sheet by solid crow-foot stays

of one inch diameter, pitched 7"xl2" be-

tween centres; at 80 lbs. pressure, the

stress upon each of these stays, supposing
that they drew equally, would be 6,720

lbs., while the safe load upon a stay

having the same sectional area would be 6,000x7854=4,712.4 lbs. The construction

of the crow-foot attachment of the stay was such that it would be likely to spring con-

siderably under a full load, and this, if it occurred, would increase the danger by
permitting a distortion of that part of the boiler.

3d. The safe working pressure of a new boiler 54 inches in diameter, single-riveted,

built of plates .289 inches thick, of unstamped iron, assumed to have a strength not

exceeding 45,000 lbs., would be 80 lbs., according to the rules of the U. S. Steamboat

Inspection Service, but in the case under consideration the shell of the boiler was
evidently stronger than the fire-box part, through arrangement of stays and weakening
effect of cutting away so much of the shell at dome, it would not safely warrant a higher

pressure than 50 lbs. Recollecting the fact that for years this boiler had sustained a

working pressure of from 90 to 100 pounds, the disastroue efi"ect of this overloading is

apparent, and explosion seemed inevitable.

Fig.
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THE IMMEDIATE CAUSE OP THE EXPLOSION.

It appears from the statement of the man who assisted in filling the boiler that a

proper quantity of water was put into the boiler. It also appears that at the time of the

explosion the water did not cover the crown-sheet. It is not unlikely it may have

leaked out in the interval of a few hours, if it be true, as we were informed, that the

check-valve on that boiler leaked badly only the day before ; the water may have

escaped without attracting the watchman's attention, who was inexperienced in the care

of boilers ; he assumed, perha^^s, that the water was there in sufficient quantity, and antici-

pating slow work in getting up steam from cold water he forced the fires, for he told his

companion when he parted from him "that he should start fii-es early." If fires were

started early and forced as they might have been with the fuel at his command, steam

would have been genei'ated rapidly; and were the safety valve inojierative—a very

common cause of explosions, but concerning which we could not satisfy ourselves in this

case, owing to our inability to recover the valve—the condition of the boiler was such

that it would not have required an excessive pressure of steam to explode it.

Getting up steam on a boiler or a battery of boilers is thought to be a matter of no

special importance in most manufacturing establishments, and when it has to be done in

the night is commonly entrusted to the watchman, whose knowledge is limited to build-

ing a fire and keeping it agoing until an engineer gets there in the morning. This is a

great mistake that already has cost many lives and thousands^ of dollars expenditure

repairing damages to property caused by their inexperience or recklessness. n How many

boilers have been injured by watchmen under such circumstances only those familiar

with such matters can tell.

Inspectors' Reports.

April, 1883.

The following is the summary of the reports of the Inspectors for the month of

April last. The number of inspection trips made was 2,364, the whole number of boilers

inspected 5,113, while the.number of boilers thoroughly examined both internally and

externally foots up 2,085, an increase of over 18 per cent, over the number inspected

during the corresponding month last year. The number of boilers subjected to the

hydrostatic test was 362, while 43 were condemned. The usual analysis of defects is

appended.

Nature of defects.

Cases of deposit of sediment, . - .

Cases of incrustation and scale, . - _

Cases of internal grooving, - - - -

Cases of internal corrosion, - - - -

Cases of external corrosion, - - - -

Broken and loose braces and stays, - - -

Defective settings, . - . . .

Furnaces out of shape, - - - -

Fractured plates, - . . . .

Burned plates, - . . . .

Blistered plates, - . . . .

Cases of defective riveting, - - - -

Defective heads, - . _ . _

Leaky tubes,---_--

"Whole number.
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Leaky seams, - - - - - - - 134- -26
Water gauges defective, - - - - - 112- -25
Blow-out defective, - - - - - - 25 --6
Cases of deficiency of water, - - - - 14- -9
Safety-valves overloaded, ..-.- 38 --21
Safety-valves defective in construction, - - - 28 - - 17

Pressure gauges defective, ----- 232 - - 34

Boilers without pressure gauges, ---- i.-l
Total, - - 3,429 - - 737

BOILER EXPLOSIONS.
APRIL, 1883.

Saw-Mill (49).—The boiler in Fred. Meyer's saw-mill, seven miles north of Warsaw,

Ind., exploded April 1st, destroying the mill and machinery, but injuring no one. Loss,

fl,200.

Mill (50).—A boiler in one of the Griffin mills. Moss Point, Miss., exploded

April 3d, instantly killing Jim Cooper, colored, of New Orleans. Simon Lasky and Wil-

liam Brown, colored, of Mobile, were scalded and have since died. Five other colored

men and one white man were seriously injured.

Mill (51).—The boiler attached to an engine of seventy-five horse power

-exploded in the factory of George Bishop, at Newbern, N. C, April 6th. The engineer,

Abram Brown, and fireman Frank Emmett were killed. The house of Isaiah Wood, one

hundred yards distant, was destroyed, and Mrs. Wood was, it is believed, fatally injured.

Two employes in the factory named Duncan and Staubb, were hurt by the flying bricks.

Half of the factory was demolished and all the houses in the vicinity were niore or less

damaged.

Wood-working Mill (52).—Two boilers in Hitchcock & Bradley's shaft and pole

works, Ashtabula, Ohio, exploded April 12th, demolishing the building, which was a

three-story brick structure, and wrecking McGuire's carriage works, adjoining. The loss

is $15,000. 'Charles Grubham, the night watchman, whose business was to get up steam

in the morning, was killed.

WooDrWORKiNG MiLL (53).—A boiler in the Hudson Chair Factory, Hudson, Wis.,

exploded' April 12th, and William Poaska was burned and bruised so severely that he died

at 7.30 that evening. Superintendent Fisher was struck on the head by flying debris and

severely hurt. A young man named Rilley was injured slightly. The wreck was com-

plete, and pieces of the building were carried one-quarter of a mile. Fifty men in the

neighboring room escaped without injury. The casings of the boiler were torn to

ribbons. Total damage about $10,000.

Saw-Mill (54).—A boiler in the saw-mill of William Marks, five miles south of

North East, Pa., exploded April 14th, badly injuring five men who were standing within

six feet of the boiler. The boiler was of the locomotive fire-box type, and was eighteen

years old. The main part of it was thrown thirty rods, nearly straight ahead, and the

fire-box twenty rods in the opposite direction. The engine was running at the time.

The boiler was foaming ; the amount of steam is not knoTSTi, but it was probably 175

pounds. The gauge showed a pressure of 95 pounds, but it was out of repair.

Saw-Mill (55).—The boiler of Donald McCleay's planing-mill, Portland, Or., burst

April 18th. W. A. Gheen, engineer, was killed, and two others wounded, not dangerously.

The front of the mill was blown out.
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Yarn Mill (56).—The boiler in the yarn-mill of Rose & Scofield, Evansville, Ind.^

exploded April 21st, instantly killing Ferdinand Schultheis. Three sheets of the boiler'

were blown over three hundred feet from the building, making a wreck of the mill.

The mill was isolated, and the explosion took place during the dinner hour, or the loss

of life would have been greater.

Saw-Mill (57).—The boiler in the jDortable mill of Robert Cope, in Plainfield town-

ship, Mich., exploded April 26th. The mill was completely demolished, and the fireman,

Dayton Johnson, had his skull crushed, and will probably die. The boiler was second-

hand, and had been burned. Loss, ^1,000.

Mine (58).—A St. Paul dispatch of the 7th instant sajs: The first steamer of the

season ari'ived from Silver Islet this morning and brought the first news of a boiler

explosion in a mine there in April. One man was killed and a number seriously scalded.

The mine was greatlv damaged.

Coating Steel with Coppek.—Experiments are at present carried on in Belgium

to preserve steel, and steel gun barrels in particular, by coating them thinly Avith copper

by a process of which M. F. Weil is the inventor. Its peculiarity consists in the com-

position of the baths used, in which the usual and always dangerous cyanides of the

alkalies are rej^laced by organic acids and glycerine. According to M. Weil, these baths

require no renewal of organic elements, and can be used continuously when they are

saturated with peroxide of copper. They possess also the advantage, owing to the

property inherent in organic alkaloids of dissolving the peroxide of iron without attack-

ing the metallic iron itself, of cleansing the steel before the commencement of the cop-

leering process, and more perfectly than can be done mechanically. The coppering is

effected by putting porous clay vessels filled with caustic soda lye, in which zinc plates

have been immersed, in the basin containing the organic copper base (alkaloid) and the

steel. The zinc plates are connected by a thick copper wire with the steel articles to be

coated with copper. The caustic lye may be used over and over again. Should it be-

come saturated with oxide of zinc, it is sufficient for its regeneration to treat it with

sulphide of sodium, when the oxide (of zinc) will be precipitated and a by-product

obtained, by which the cost of the process will be considerably reduced. The coppering

process, it is said, occupies but a very short time.

—

Mechanics.

A Departure ix the Enumeration of Time.—The Cleveland. Akron, and

Columbus Railroad lias made a new dejDarture in the enumeration of time, called the

"twenty-four-hour system." By this plan the day begins at midnight and the hours are

numbered consecutively from 1 to 24. The object is to prevent mistakes in time tables,

such as that of 8 a. m. being confounded with 8 p. m., by having the same hours read

8 o'clock and 16 o'clock, respectively—the distinctions a. m. and p. m. being dropped

entirely. It is proposed that watches and clocks have an interior circle to show the

extra figures designating the latter 12 hours of the day. It is evident that there i^ need

of a new system of time for the moving of trains, and we shall undoubtedly have it

before many years, but there is a great risk assumed in adopting any radical change that

contains complications which are in the least degree puzzling to the average trainman.

' Railway managers will therefore make such changes with the greatest caution. The
continuous enumeration of the 24 hours of the daj' is the simplest change from the

present practice which has been suggested, and as the Cleveland, Columbus, and Akron

is the first road to adopt it, the result will be watched with much interest.

—

Mechanics.



1883.] THE LOCOMOTIVE. 103

tmttit
HARTFORD, JUNE, 1881.

"We call attention to the article on page 104, entitled " Who Flnt >S>/ccessfulhj Applied

Steam for Propelling VesseW Dr. William Wood, its author, has been for years gather-

ing the facts relating to the history of John Fitch's investigations into, and experiments

with, steam as applied in this direction, and as a result gives to the public this noble

tribute to his memory and worth. Born in poverty and with none to encourage his early

eflbrts,—by singular devotion to what he believed was possible to accomplish, and by

force of will under intelligent investigation, he gained the attention and endorsement of

eminent men, and secured the recognition and favor of State legislatuuos, and finally a

patent from the Federal Congress for a term of fourteen years. At this period, however,

the country was poor, having just emerged from the long and terrible struggle for inde-

pendence. Few men could be found that were willing to furnish the funds necessary to

develop and carry out new and comparatively untried plans. Fitch was unable to secure

the aid which he sought, and so this remarkable man, doomed to disappointments and

discouragements, finally broke down in health and committed suicide. In looking over

his autobiography it is sad to find the following record :
" TJie day will come whev

some more powerful man icill get fame and riches from my invention ; lut nobody will

Miese that poor John Fitch can do anything worthy of attention:'' Many an inventor has

met with a similar experience on the eve of complete success. Poverty and the failure

to enlist men of means in their enterprise have stood immovably in the way of progress,

and their cherished plans have been doomed to bitter disappointment. Others more

fortunate have taken up their plans and inventions, and profiting by their failures and

successes have gone on to wealth and renown. The preparation of this portion of the

life and labors of John Fitch by Dr. Wood has been to do justice to the memory of one

who is almost forgotten, and who lies buried in an obscure and neglected grave on the

banks of the Ohio River. The State of Connecticut would do a graceful and grateful act

by placing in the rotunda or on the grounds of its beautiful capitol a statute of John Fitch,

A MOST wonderful and important application of the electric light to surgical diag-

nosis is desqribed in the Anmds of Anatomy by Dr. Roswell Park of Chicago. Jos.

Leiter, a well-known instrument maker of Vienna, has succeeded in producing electrical

instruments by which the interior portions of the human body may be strongly illumina-

ted and thoroughly examined by the eye of the surgeon.

It consists of a bent tube which contains a window at one end, electric wires, and

tubes for the introduction of a water circulation, by means of rubber bags, for the

purpose of keeping the tube cool while the electric light is burning; also, for the intro-

duction of water into the stomach to distend the same. The tube is introduced into

the mouth and pushed down until its lower end , reaches the stomach. The lower

extremity of the tube is provided with a platinum wire which is made to glow under

the electric current which is produced by a battery. The tube is also provided with

reflectors, prisms, and lenses for directing the light through the tube.

The eye of the surgeon is applied at the upper end of the tube after it has been

inserted in the stomach. The mechanism employed, by a rotating motion, enables him

to examine the coatings of the stomach with ease. Similar instruments have been

constructed for examining the throat, ear, and bladder. There is something novel and

decidedly unpleasant in contemplating the introduction of the electric light into one's

stomach, but we are getting accustomed to the surprises that science is continually

forcing upon us.
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Who first Successfully Applied Steam for Propelling Vessels.

[From the Hartford Times, April 19th, ]8a3.]

In my school-boys days it was very generally conceded that the honor belonged
to Robert Fulton, and no doubt at the present time the majority of the community
entertain the same opinion. When I located in South Windsor, in 1847, I often heard
the old people say that John Fitch, a former resident of the town, was the first man
that propelled a boat by steam. This led me to investigate the subject. The libraries

of our own state, both public and private—of New York City—the state libraries of New
/York, New Jersey, Pennsylvania, Delaware, and Virginia, were examined by myself or bj^

proxy. Every possible effort was taken to elucidate the subject. These investigations

were pursued until 1858, when I saw a notice of the publication of the life of John Fitch.

I procured the work, and found the publisher, Mr. Wescott, in his statements, compiled
in a great measure from Fitch's private manuscripts, was so full and complete, and so

perfectly in harmony with my investigations, that I put away my papers, supposing the
facts therein contained were sufficient to give honor to whom honor is due. But from
articles which I have since seen in our papers and magazines, giving credit to others

who never thought of steam as a motive power for vessels until years after Fitch's success,

I am led to resurrect my manuscripts in order to do justice to one who prophetically

said, "The day will come when some more powerful man will get fame and riches from
my invention ; but nobody believes that poor John Fitch can do anything worthy of
attention." The first claimant is Blasco de Garay. Thomas Gonzales, director of the
Royal Archives of Simancas, in Spain, published an account of the invention of Blasco
de Garay in 1826. "Blasco de Garay, a Spaniard, exhibited to the Emperor and King,
Charles the Fifth, in the year 1543, an engine by which ships and vessels of the largest

size could be propelled even in a calm, without the aid of oars or sails. Notwithstand-
ing the opposition which this project encountered, the Emperor resolved that an experi-

ment should be made, and it was made with success in the harbor of Barcelona, on the

17th of .June, 1543. At its slowest rate, it moved a league an hour. Garay never
jjublicly exposed the construction of his engine, but it was observed at the time of the

experiment, that it consisted of a large caldron or vessel of boiling water, and a movable
wheel attached to each side of the shij^. The ship was of 200 tons burden, and was
called the Trinity. Tiie captain was Peter de Scarza. By order of Charles the Fifth,

and the Prince, Philip the Second, his son, there were present at the time Henry de
Toledo, the Governor, Peter Cardona, the treasurer Ravago, the vice-chancellor Francis

Gralla, and many other persons of rank, and several sea-captains. The Emperor and
Prince and others with them applauded the engine, and especially the expertness with
which it could be tacked. The exhibition being finished, Garay took from the ship his

engine, and having deposited the woodwork in the arsenal of Barcelona, kept the rest

himself. * * * The above was collected from the original registers preserved in the

Royal Archives at Simancas—among the public papers of Catalonia, and those of the
secretary of war for the year 1543." (The above was published in the North Am. Review,
vol. 23; also in a note in Spark's Am. Biography, vol. 16.)

The Hon. Edward Everett, in his address before the Essex county agricultural fair, at

Danvers Plains, Mass., in the fall of 1858, reiterates this same statement. It seems to me
incredible that the vessel should have been propelled by steam, long before steam was
known as a motive power, and if its power had then for the first time been discovered,

it is still more incredible, that with such high dignitaries on board, who for a moment
would not have hesitated to furnish all necessary means to immortalize their own
countrymen and nation, tliat they should have allowed such a wonderful invention to

pass into total obscurity. And is it not remarkable, to say the least, that no notice of

this discovery ever appeared in any paper, journal, or magazine, for 283 ' years after the
experiment—not until hundreds of steamboats were in daily use in this country and
Europe. Conversing with Hon. .James Dixon, our senato'r to Congress, respecting the

SjDanish claimant, I expressed doubts as to the reliability of tlie statement, and a desire

to investigate the subject. He very kindly offered to assist me, and through our minister

to Spain, the arsenal at Barcelona, and the royal archives at Simancas, were examined,
and all the information j^ossible was obtained, and the conclusion arrived at was that

the vessel was moved by wheels and muscular power—not by steam. Since then I saw
in the Scientific American of November 20th, 1858, that Jolm Macgregor, Esq., barrister

at law, London, has been investigating the subject, and in a paper read before the
London Society of Arts, says: " Some months ago I inspected two letters written in A. D.
1543, by Blasco de Garay, and now preserved in the national archives at Simancas, in

Spain. These give the particulars of experiments at Malaga and Barcelona with large
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vessels propelled by paddle-wheels, turned by forty men. By many authors, and for a

long time it has been positively affirmed, that Blasco de Garay used a steam engine for

marine propulsion, but, after careful and minute investigations at Simancas, Madrid, and

Barcelona, I cannot fiud one particle of reliable evidence for this assertion."

There are many who claim to have conceived the idea of propelling vessels by steam,

who for want of nieans, or faith^ in the discovery, never perfected their plans. 1 will

only name some of the princijial claimants.

Solomon de Cans was a man of rare mechanical ingenuity, and has through some
historians been credited as discovering the force of steam and its applicability to moving
powers. It is to be regretted that educated men who have the reputation of knowing
what they assert, should publicly make statements, that as a matter of fact have little, if

any foundation in them. In the address of Hon. Edward Everett, referred to above,_he

quotes from a letter of that celebrated woman, Marion de Lorme, written 1641, giving

an account of her visit to the mad-house in Paris with the Marquis of Worcester. _ She

says: "when passing the house she saw a frightful face through the bars, exclaiming 'I

am not mad, I am not mad,' and have made a discovery which will enrich the kingdom
that will adopt it." The guide then told her that "this poor Solomon de Cans came
from Normandy, four years before, to exhibit to the King an invention by which, by the

power of steam, you could move a carriage or navigate the ocean, and, in short, said the

guide, there was nothing you could not do by the power of steam; " and he has written

a book upon the subject, called "Moving Powers." Cardinal Richelieu, who virtually

wielded the power of France, turned his back upon him. De Caus followed him from

place to 2)Iace, exhibiting his drawings and pressing his claims, until the Cardinal,

getting out of patience, sent him to the mad-house. The Marquis of Worcester was
very much interested in the book, and incorporated considerable portions of it in his

work, "The Century of Inventions." "But you see," says Everett, in this recital, "How
France proved herself in 1651 as Spain liad proved herself in 1543, unable to take up
and wield this mortal thunderbolt." Unfortunately for the statement of Mr. Everett of

1651, and of Marion de Lorme of 1641, Solomon de Caus died in 1634 or 5—the exact

mouth is not known. I should not have referred to this man, had not his name been so

publicly quoted. The simple facts are these. He comes before the public in 1612, when
he was in London, in the service of the Prince of Wales. In 1615 he was at Frankfort

and jjublished " Les raisons de forces mouvantes avec divers machines tant utiles que

plaisantes," etc. (The laws governing moving forces with various machines both useful

and amusing, etc.)

This, I suppose, is the work referred to which the Marquis of Worcester incor-

porated so extensively in his book, "The Century of Inventions." The "Nouvelle
Biographic Generale," which is considered authority, gives an extended notice of De
Caus, and says, "that the story of his having been imprisoned 'as a fool' has no founda-

tion in fact."

In the "Century of Inventions," written by the Marquis of Worcester in 1655 (though

not published until 1663), allusion is made to an engine " which placed in vessels, ships,

or boats, shall draw them up rivers, against the stream, and if need be, pass London
bridge against the current at low water." The Marquis lived in the exciting times of

the civil wars between Charles the First and his Parliament. Taking sides with the

King, he lost all his fortune, and was imprisoned in Ireland by his adversaries, thus

putting a stop to his brilliant anticipations.

Daniel Papin in 1690, conceived the idea of employing steam to propel ships by
paddles. In 1708 he submitted a plan to move vessels l^y steam, to the Royal Society,

of which he was a member, and was anxious to test his invention if the society would
pay the expense. The present Sir Isaac Newton thought " the expense would be more
than the society could afford to pay, although he did not doubt but that his invention

might be made available for the moving of ships and galleys." It is to be regretted

that the society did not assist Dr. Papin, for no doubt his inventions would have
developed the power of steam and its applicability to moving forces ; for, a few years

afterwards, Newcomen, adopting Papin's cylinder with Savery's mode of condensation,

completed the atmospheric engine. England claims the honor of first applying steam
for maritime purposes, through Jonathan Hulls, who, in 1736, took out a patent for a

boat to be propelled by the aid of steam. In 1737 he published a pamphlet in London,
illustrative of his plan. Its title is, " A Desci'iptiou and Draught of a New Invented
Machine for carrying Vessels or Ships out of, or into any Harbour, Port or River, against

Wind or Tides." This important discovery for some reason was never carried into

execution by Hulls; hence this claim of England for priority in steam navigation fails.
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In 1759, M. Genevois, minister of Berne, invented a species of steam propeller,

which, like the foot of a duCk, would expand and make a large surface to the water

when moved against it, but would fold up into a small compass when moved in an

opposite direction. This looked very plausible in theory, but practically it was a

failure.

In 1774, Count d'Auxiron, a French nobleman, succeeded in the construction of a

steamboat which was tried upon the Seine, near Paris. It moved against the stream

very slowly. He was assisted by an ingenious countryman, Perier. After several very

unsatisfactory experiments the boat was given up as a failure.

In 1783, Marquis de Joutfroy constructed a steamboat, l40 feet long and 15 feet

wide, to ply on the Saone, at Lyons. The Ixtat excited considerable attention and

several experiments were made with it. The dreadful disturbance which shortly broke

out in France put a stop to his eftbrts, and for several years he was an exile. On his

return, in 1796, he found the principal part of his invention adopted by Des Blancs, who
had gained his information from the experiments of the Marquis. The latter appealed

to the government, but Des Blancs had obtained a patent during his absence, so that

he was left without redress. Neither Des Blancs nor the ^larquis ever succeeded in

making a success of the enterprize.

We next come to one of our own countrymen, James Rumsey, who claimed to have

used steam for propelling a boat in 1784. But from all the facts and testimony given, it

appears that steam was an after consideration. General Washington, who w^as a friend

of Rumsey, in his certificate, dated September 7, 1784. says: "That James Rumsey has

discovered the art of working boats by mechanism, and small manual assistance against

rapid currents." Rumsey petitioned the legislature of Pennsylvania, November 26, 1784,

for what now is equivalent to a patent. (During the Confederation and before the adop-

tion of the Federal Constitution, the States generally exercised the prerogative of passing

laws for the encouragement of useful inventions.) This was granted him in March 25th,

1785. At that time there Avas no mention made, nor any idea held up to the committee

of the Pennsylvania legislature, that his boat was to be propelled by steam. This is

apparent from a letter from General Washington, dated "Blount Vernon, January 31st,

1786. Sir:—If you have no cause to change your opinions respecting your mechankaJ

boat, and reasons unknown to me do not exist to delay the exhibition of it, I would

advise you to give it to the public as soon as it can be prepared conveniently."
_
This

shows conclusively that the mechanical boat had not been tried at that time. This boat

was propelled by hand labor, and by the force of the current in working the wheels and

setting poles. From the testimony of twenty-one persons who knew positively regarding

the time of building Rumsey's steamboat, it appears that work was not commenced on

it until 1786. It was constiuicted on the plan of a common lifting pump, united with

a forcing apparatus worked by steam. The funnel through which the water was ejected

lay along the keel, discharging at the stern. The suction pipe was placed at the bow,

and the engine midships, the reaction of the water being the impelling agent. (This

same plan was invented by a Frenchman, named Bernoulli, in 1753, but never put to

any practical use.j The first public exhibition of Rumsey's steamboat was made at

Shepardstown, Va., December 3. 1787, as certified to by Major-General Horatio Gates,

the "Rev. Robert Stubbs, and others. It moved at the rate of three miles an hour. I

have gone into particulars in this case, as Rumsey's friends claim that he was the first

man who successfully moved a boat Ijy the power of steam. Thus far steam navigation

has been of no practical value ; in fact it has no existence.

I now come to the first successful claimant, John Fitch, of Windsor. (Windsor then

embraced what is now several towns, both on the east and west sides of the Connecticut

river; Fitch's birth-place was South Windsor, near the East Hartford line.) April 15.

1785, John Fitch first conceived the idea of steam as a motive power for carriages, but

soon turned his attention to its application in moving vessels, and says: "I was then

altogether ignorant that a steam engine had ever been invented. The propelling of a

boat by steam is as new as the rowing of a boat with angels, and I claim the first

thought and invention of it." It was in Cobe Scout's log shop that Fitch made his first

model of a steamboat with paddle-wheels. "The model was tried on a small stream on

Joseph Longstreth's meadow, about half a mile from Davisville, in Southampton town-

ship, and it realized every expectation. The machinery was made of brass, with the

exception of the paddle-wheels, which were made of wood." After spending some more

time to perfect the model, he exhibited it to Dr. John Ewing, provost of the University

of Pennsylvania, who gave Fitch the following letter to William C. Houston, formerly a

member of Congress

:
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Philadelphia, August 90, 1785.

Dr. Sir—I have examined Fitch's machine for rowing a boat by the alternate operation of steam and the
atmosphere. The application of this force to turn a wheel in tlie water so as to answer the purpose of oars,

seems easy and natural by the machine which he proposes, and of which he has shown me a rough model.

Fitcli had numerous letters of recommendation from distinguished gentlemen, who
had examined his model. August 29, 1785, Fitch presented the following letter to

Congress

:

August 29th, 1785. Sir:—The subscriber begs leave to lay at the feet of Congress an attempt he has made to

facilitate the internal Navigation of the United States, adapted especially to the waters of the Mist^issippi.

The machine he has invented for the purpose has been examined by several Gentlemen of Learning and
Ingenuity, who have given it their approbation.

On the 37th of September, 1785, Fitch presented a drawing and models of his boat

to the American Philosophical Society at Philadelphia. March 18th, 1786, the State of

New Jersey passed a law, giving Fitch for fourteen years, " The sole and exclusive right

of constructing, making, using, and employing, or navigating, all and every species oi~

kinds of boats, or water craft, which might be urged or impelled by the force of fire or
steam, in all the creeks, rivers, etc., within the territory or jurisdiction of this State."'

On the 20th of July, 1786, Fitch tried experiments on a skiff with a steam engine of

three-inch cylinder, which moved a screw of paddles—the endless chain, and one or two
other modes, which were not satisfactory. Disheartened by the failure, and provoked
by the scofls and insults of the spectators, he went to a tavern, and says "he used con-

siderable West India produce that evening." The next day he felt very much ashamed
of himself, and in the evening retired early. Says Fitch, "about 12 o'clock at night
the idea struck me about cranks and paddles for rowing of a boat, and for fear that I

should forget or lose the idea, I got up about 1 o'clock, struck a light, and drew a plan.

I was so excited that it was impossible to sleep. At sunrise I sought the residence of
Voight (an inventive genius whom Fitch often consulted), and showed him the draught.
The plan was somewhat improved by a suggestion of Voight." The experiment was
made in a skiff, July 27th, 1786, and worked to the satisfaction of the projectors. The
next day he wrote to his friend, Mr. Tracy Potts:

Philadelphia, July 28, 178G.—My worthy friend. This may inform you that I completed my experiments
yesterday, and tind that they exceed my most sanguine expectations. We let out 7 knot of Log line and had
not more than half of the purchase that we shall have on a Large Boat.

Fitch having exhausted all his resources in experiments on his machinery and boats,

applied to the Pennsylvania legislature for a loan of £150, and failing of securing it by
a vote of 28 to 32, he applied to General Thomas Mifflin, who was then speaker of the
House, for individual aid. ISlo prophet could have foretold the future of his discovery
more accurately than did Fitch in that epistle

:

Honored Sir:—I am of opinion tliat a vessel may be carried 6, 7, or 8 miles per hour by the force of steam ;

and the larger the vessel the better it will answer; and am strongly inclined to believe that it will answer
for sea Voyages as well as for inland Navigation, which would not only make the Mississippi as navigable a^
Tide water, but would make our vast Territory on those waters an inconceivable fund in the Treasury of the
United States. Perhaps I should not be thought more extravigent than I already have been * * *, when I assert,
that six tons of Machinery will act with as much force as ten tons of men, and should 1 suggest that the naviga-
tion between this (country) and Europe may be made so easy as shortly to make us the most popular Empire
on Eaith, it probably, at this time, would make the whole very laughable.

The State of New York granted Fitch exclusive rights to her waters for fourteen
years for the purpose of steam navigation, March 19, 1787.

The State of Delaware granted the same rights, February 3, 1787.
The State of Pennsylvania granted the same rights, March 28, 1787.
The State of Virginia granted the same rights, November 7, 1787.
Fitch's second boat was built in 1786, but the machinery was not perfected until

1787. This boat was forty-five feet long, and twelve feet beam. It had six oars or
paddles on each side. The engine was a twelve-inch cylinder. The trial took place
upon the Delaware, at Philadelphia, August 22d, 1787. The convention to frame the
Federal Constitution was in session in that city at that time, and witnessed the success
of the steamboat. Fitch, in his Journal, says that nearly all the members of the Con-
vention were present, except General Washington. They were all pleased wnth the
experiment, and letters of congratulation upon the success of the enterprise were given
by the prominent gentlemen present—Governor Randolph and Dr. Johnson, of Virginia,
Da^^d Rittenhouse, Dr. John Ewing, and Professor Andrew Ellicott, of Pennsylvania.
Chief-Justice Oliver Ellsw^orth, of Connecticut, was on board of the steamer, and says
the experiment was a success.

As the speed of the boat was not satisfactory. Fitch, after much trouble and anxiety,
succeeded in raising the necessary funds to build a new steamboat, 60 feet long, and 8
feet beam. After many vexatious mishaps in perfecting the machinery, everything was
ready for the trial trip about the last of July. Dr. Thornton, who was'deeply interested
in the success of the boat, writes to a friend. July 26, 1788: "Our boat will be tried this
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evening or to-morrow. Ours is moved by paddles placed at the stern, moved by a small
steam engine." Fitch says in his journal, "We finally got it to work 2:)retty well, and
set out upon a journey to Burlington, twenty miles. Henry Voight, Richard Wells,

Thomas Say, and several others were on board at this trial trip,"—the longest trip ever

made by a steamboat at that time. At every town along the river banks they were
greeted with cheers, and waving of handkerchiefs, and when within a few rods of their

destination, the pipe boiler sprang a leak, and they came to anchor. The boiler was
soon repaired, and the boat made several trijis to Burlington and back without any
accident. On the 12th of October, 1788, there were thirty passengers on board, and
were taken from Philadelphia to Burlington (20 miles, up stream), in three hours and ten

minutes, which fact was certified to, by Andrew Ellicott, Richard Chase, John Poor, and
John Ely. This speed did not satisfy Fitch, or those who had a pecuniary interest in

the enterprise. It was determined to build a new boat with larger machinery—the
cylinder to be eighteen instead of twelve inches in diameter. Various alterations and
improvements were made in the machinery before satisfactory speed was attained. On
the 16th of April, 1790, a trial trip was made, and, says Fitch, "although the wind blew
very fresh at the northeast, we reigned Lord High Admirals of the Delaware, and no
boat in the river could hold its way with us, but all fell astern, although several sail-

boats which were very light, and heavy sails that brought their gunnales well down to
the water, came out to try us."

Several equally satisfactory trips were made with members of the company and
invited guests; and Fitch elated with his success, exclaims, "Thus has been eifected by
little Johnny Fitch and Harry Voight, one of the greatest and most useful arts that has
•ever been introduced into the world ; and although the world and my country does not
thank me for it, yet it gives me heartfelt satisfaction."

On the 16th of June (1790) Governor Thomas Mifllin and the Supreme Executive
Council were passengers on this boat, and were so highly pleased that they presented
the steamboat company with a suit of flags, the cost of which was, £5 6s. lid. The
speed of the boat was eight miles an hour. It afterwards run ninety miles one day.

This boat was now run as a regular jsassenger boat between Philadelphia and Bur-
lington. The two papers published in Philadelphia, the Pennsylvania Pachet and the
Federal Gazette, gave notices of the days and time of sailing:

The steamboat is now ready to take pagsengers, and is intended to set oflf from Arch street Ferry, in Phila-
delphia, every Monday, Wednesday and Friday, for Burlington, Bristol, Bordentown and Trenton, to return on
Tuesday, Thursday, and Saturday.

—

Pennsylvania Packet, June 15, 1790.

The same notice was published in the Federal Gazette, June 14th, 17th, 19th, 22d,
and 24th, 1790. In the New York Magazine is an extract from a letter dated August 13,

1790—Fitch's steamboat really performs to a charm.
It is estimated that the boat must have gone at least two or three thousand miles

that summer carrying passengers. Was this not a success? The great jjroblem of steam
navigation was now practically demonstrated.

Wishing now a boat large enough to carry freight as well as passengers, the new
comjjany was consolidated with the old, and another boat was contracted for—the

Perseverance—with the intention of sending it to Xew Orleans, for the navigation of
the Mississippi. It was hoped that it would be finished in time to save the benefit of
the Virginia law. (The legislature of Virginia November 7, 1787, passed a law securing

Fitch's rights in the steamboat for fourteen years, conditioned, "that it should be void
at the expiration of three years unless the said John Fitch shall then have in use on some
river of this commonwealth, boats or craft of at least twenty tons burden, navigated by
steam.") The great value of the Virginia law, was, that it gave Fitch the exclusive

right of navigating the Ohio river and its tributaries with the steamboat. In this, the

company were disappointed. The boat and machinery were nearly completed, when a
violent storm arose, causing it to break from its moorings, and it was blown upon Petty's

Island, in the Delaware, opposite of the upper part of Philadelphia. The tide being
unusually high, the boat was driven so far upon the land that it was impossible to get it

off" in season to avail themselves of the benefits of the Virginia law. The stockholders
became discouraged and refused to furnish any more funds, and Fitch having exhausted
all his resources, the boat was abandoned and remained for four years without any
change, and was advertised for sale at auction August 18, 1795. April 23, 1791, Fitch
applied to the Federal Congress for a patent. August 26th, 1791 : "Whereupon ordered,
that letters patent be granted to the said JohnJFitch for his aforesaid inventions for the
term of fourteen years."

This document is signed by General Washington, and by the Commissioners,
Thomas Jefterson, General Henry Knox, and John Randolph.
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In 1793, Fitch went to France, at the solicitation of our Consul at L'Orient, Aaron
Vail, to build a steamboat. Arriving there at the time of the Revolutionary troubles he
could not obtain any pecuniary assistance. Depositing his papers and specifications in

the hands of jVIr. Vail, he went to England, remaining in London for a time with his

friend, Mr. Leslie, formerly of Philadelphia. In 1794, lie returned to the United States,

working his passage as a common sailor. He found his way to East Windsor, now
South Windsor, to the house of his sistei-, Mrs. Timothy King, and to the house of hiS'

daughter Lucy, Mrs. Kilbourne. After remaining some two years with his sister, he
starts off again on his steamboat enterprise. In 1796, he constructs a steaniVjoat out of

a ship's yawl. The boat was moved by a screw propeller on a large pond of fresh water

in the city of New York, called the Collect. It was afterwards tilled, and embraces the

ground on which stand the Tombs and other adjacent buildings. In the spring of 1798,

Fitch built a model steamboat three feet long, at Bardstown, Kentucky, which was
tried upon a small stream near that town.

Some time between the 2oth of June and 18th of July, this remarkable man, broken
down wath misfortunes, disappointments, and discouragements, committed suicide.

(His will was made June 25th and admitted to proljate July 18th.) His remains lie

unhonored, in Bardstown, with a rough stone, without inscription, to mark his resting-

place. I have only given the steamboat experience of John Fitch, but hope at no dis-

tant day to give his life history.

I will now examine the merits of later claimants. In 1788 Patrick Miller con-

structed a boat and William Symington made an engine for it, and on the 14th of

October, 1788, it was moved by steam in the lake of Dalswinton, in the presence of
several spectators. This did not answer their expectations, and the next year (1789) Mr.
Miller had a twelve-horse engine made and fixed to his double-bottomed boat, wiiich

was tried on the Clyde and Forth canal, with success. This was England's first success-

ful steamboat experiment. Symington continued his experiments, under the patronage
of Lord Dundas, and in March, 1802, two vessels of 70 tons burden each were towed by
the steamboat, Charlotte Dundas, 19^ miles in six hours, against very strong head wind.
The English declare that this was the first practical steamboat exj^eriment. Fitch^

twelve years prior to tliat, was carrying passengers regularly, according to advertise-

ments, eight miles an hour. Was not that practical ?

A writer in the Boston Recorder of September 23, 1858, in an interesting article on
steam navigation, gives Captain Samuel Morey, of Orford, N. H., the credit of being the

first man to propel a boat by steam

:

The astoiiishintr sight of this man ascending the? Connecticut river between Orford and Fairlee, in a little

boat just large enough to contain himself, the rude machinery connected with the steam-boiler, and a handful
of wood for tlie fire was witnessed by the writer in his boyhood.

I have several times since the publication of the above article seen notices in other

papers claiming priority for Morey. -The writers evidently were not aware, that Fitch,

several years prior to that, was making regular trips on the Delaware with his steam-

boat. Captain Morey was an original thinker and inventor, commencing his experi-

ments with his little steamer on the Connecticut as early as 1790. After working three

years in perfecting his machinery, he in the summer of 1794 propelled a small steamer
from Hartford to New York at the rate of five miles an hour. Chancellor Livingston,
Judge Livingston, Edward Livingston, and John Stevens went with him from New
York to Greenwich. From this time to the time of Fulton's experiments there were
many steamboats constructed by different individuals; prominent among them are,

Oliver Evans, Nicholas I. Rooseveldt, and John Cox Stevens. To Stevens is due the

credit of making the first maritime voyage. He went with his steamer, the Phoenix,^

from New York to Philadelphia in Jiuie, 1808. Rooseveldt built the first steamboat, the

New Orleans, that navigated the Ohio and Mississippi, in 1811.
The next claimant, and one who is very generally accorded the honor of first practically

demonstrating the application of steam for moving vessels, is Robert Fulton. Only a

short time has elapsed (Febuary 26, 1883) since a statue of Robert Fulton was erected in

the National Hall of Statuary in the Capitol by Pennsylvania, in honor of the discovery.

It was not until 1803 that Fulton, with the assistance of Robert R. Livingston, our minis-

ter to France, made his experiment with a steamboat on the Seine, at Paris, which was
not a success. Three years later, he commenced building the Claremont, at New York,
in the shipyard of Charles Browne. It was not completed until August, 1807. This boat
was a success, but did not equal the speed of Fitch's boat of 1790 by three miles an hour.

Fulton lived in Philadelphia in 1785 and 1786, the time Fitch was making his steam-
boat experiments in that city, and when he was petitioning Congress for assistance, and
the States of Virginia, Maryland, Pennsylvania, Delaware, and New Jersey for exclusive
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rights to their waters for steam navigation, and when it was in July, 1786, that Fitch
made a successful public trial of his skiff steamboat on the Delaware, can it for a moment
be doubted that Fulton, with his inquisitive mind, was not fully aware of Fitch's inven-

tions '. This was more than twenty years before Fulton made his experiments on the

Hudson. Some time in 1786, Fulton went to England and spent several years in the fam-
ily of Mr. West, perfecting himself in the art of painting. After leaving that family, he
spent two years in Devonshire, as a painter, and while there became acquainted with the

Duke of Bridgewater, famous for his canals, and Lord Stanhope, a lover of mechanics.

Owing probably to their influence, Fulton first turned his attention to canals and steam
navigation. He then went to France, and spent seven years in Paris. While there, he
visited Mr. Vail, with whom Fitch had entrusted his drawings and specifications pertaining

to his steamboat, and, Mr. Vail says, ^'Ilent Mr. Fulton ofPans all the specifications and draw-
ings of Mr. Fitch, and they remained in his possession several months."' According to the

affidavits made by Robert Weir and Jacob Perkins, Mr. Fulton in 1801 visited England,
and was on board Symington's boat, on the Forth and Clyde canal. To gratify him, the

boat was propelled by steam four miles and back, at the rate of six miles an hour. Ful-
ton took drawings of the machinery. Chancellor Livingston, who was aiding Fulton in his

steamboat projects, was a passenger on Fitch's boat on the Collect, and was also a passen-

ger on Morey"s boat from New York to Greenwich, and no doubt had seen the steamboat
•experiments of Stevens and Rooseveldt on the Hudson. With tlie drawings and specifica-

tions of Fitch, with the drawings and obsei-vations on board of Symington's boat, with
the observations of Livingston on Fitch's and 3Iorey's boat, I would ask, to what discov-

ery or inventioa pertaining to steamboats is Fulton entitled:^ One writer very justly re-

marks, " If the inventions of others which Fulton has copied were removed from his boat

nothing tcould he left hut the hull."' In 1817, the original patents, drafts, specifications,

and models, of Fitch and Fulton were exhibited before a committee of the New York legis-

lature, raised upon the petition of Governor Ogden of ISTew Jersey. Witnesses were exam-
ined, and able counsel employed. Fulton and Livingston were represented by Cadwal-
ader D. Colden and Thomas Addis Emmet, Fitch by Samuel A. Soutliard, Joseph Hop-
kinson, and Colonel Ogden. Certificates of Dr. Rittenhouse, Andrew Ellicott, Oliver Evans
and John Ewingwere produced, stating the performance of Fitch's steamboat. General
Bloomfield testified, that he "had been a jiassenger on board Fitch's boat on the Delaware
in 1787 and 1788. and regarded the experiment as successful." The committee after

much deliberation reported to the legislature that *' The steainboatx Jmilt In/ Livingston and
Fulton were in substance the invention pnitented to John Fitch in 1791, and Fitch during the

the term of his 'patent had. the exclusive right to use the same in the United States."' What
stronger evidence can any one ask than the above, to substantiate the claim of Fitch over

Fulton to priority in steam navigation^

Fulton, when he commenced his experiments, had the advantage of the models,
specifications, drawings, and plans of Fitch—had made a successful trip on Symington's
and Miller's steamboat and taken drawings of the machinery—had the benefit of Liv-

ingston's observations on Fitch's and Morey's boats—had his engine built in England by
James Watts—had influential and wealthy friends to assist him. Fitch, when he com-
menced his experiments, was not aware that there was- a steam-engine in the world

—

made his own engine with the assistance of common blacksmiths—had to experiment as

he progressed to know the relative position and j^ower of the parts-—was poor, but by
selling lands in Kentucky, which he acquired by surveying, and by limited assistance

from friends, he surmounted incredible hardships, misfortunes, and discouragements, and
overcame every obstacle, and demonstrated to the world the first successful steamboat
enterprise. To-day Fulton's memory is honored by a statue in the Capitol, from Penn-
sylvania. Fitch lies in a lone grave at Bardstown, Kentucky, with a rough stone with-

out in.scription to mark his resting jjlace. Let the nation honor the true inventor, John
Fitch, by erecting some fitting monument to perjjetuate the memory of one of her most
useful inventors.

We are greatly indebted to Dr. Thornton, Whittlesey, and Wescott for the services they

have rendered in bringing before the public the merits of John Fitch.

William Wood.
East Windmr Hill, ifarch 12, 1883.



1882.] T HE L O C (J M O T 1 V E

.

Ill

The Landed Proprietors of Great Britain.

It is a startling fact, and one which must fill the minds of reflecting Englishmen

Avith grave concern, that more than one-half the land in the United Kingdom is held

by one-twelve-thousandth of the population. That is to say, 2,338 individuals, out of ii

population of 28,000,000, monopolize forty millions out of the seventy-two millions

acres, which comprise the territory of the two islands. It is still more startling tliat

more than one-eighth of the territory, comprising 9,374,000 acres, is held by forty-four

persons, not one of whom owns less than 100,000 acres, and two of whom—-Lord Mid-

dleton and the Duke of Sutherland—possesses over a million acres each. The following

table, prepared from the analysis of landholders in the " Financial Almanack," shows

iiow this jM-ojierty is distributed and who are the great landed proprietors of the

kingdom

:

Proprietors.

Duke of Argyll,

Duke of Athole,

Evan Bailie,

Rich. Berridge,

Marquis of Breadalbane,
Duke of Buceleugh,
Marquis of Bute,

Donald Cameron,
Earl of Cawdor,
Jas. S. Chisholm,
Duke of Cleveland, .

Marquis of Conygham,
Earl of Dalhousie, .

Duke of Devonshire,
3Iarquis of Downshire,
•J. K. Farquharson, .

Earl of Fife, .

Earl Fitzwilliam,

.1. Gordon,
Sir C4. McP. Grant, .

Duke of Hamilton, .

Countess of Home, .

Lord Kenmare,

Acres. Proprietors.

175,000 Marquis of Lansdowne,
194,000 Lord Leconfield,

165,000 Lord Lovat,

170,000 Lord Macdonald,
438,000 A. E. Macintosh,

459,000 Sir K. S. Mackenzie,

116,000 Norman Macleod, .

136,000 Alex. Matheson,
101,000 Sir J. Matheson,
113,000 Lord Middleton,

103,000 Duke of Montrose, .

173,000 Duke of Northumberland.
138,000 Duke of Portland, .

193,000 Duke of Richmond.
123,000 Sir C. W. A. Ross, .

109,000 Earl of Seafield,

357,000 Marquis of Sligo, .

114,000 Duke of Sutherland,

113,000 Duchess of Sutherland,

137,000 Marquis of Waterford,
157.000 Ladv Willoughby de Eresby,

103,000
105,000 Forty-four persons.

Acres.

135,000

110,000

161,000
139,000

134,000

164,000
143,000
330,000

406,000

1,005,000

103,000

180,000
161,000

386,000
166,000

305,000
133,000

1,308,000

149,000
109,000

133,000

9,374,000

In the House of Lords the property interest is, of course, paramount, 438 out of

505 peers being landowners to the extent of 14,250,000 acres ; while in the House of

Commons there are 194 proprietors, owning 3,131,000 acres, besides 66 sons and heirs of

land-holding peei's. Taking both houses together, the land-holding members of Parlia-

ment are in a majority of 130 ; and since they own nearly a quarter of all the land in

the kingdom, it can hardly be expected that they will pass any legislation interfering

materially with the existing land laws, or operating to their own disadvantage.—AT. Y.

Observer.

A German has invented a safe that, on its lock being tampered with, throws open

its doors, seizes and drags and locks in the burglar, and liandcuifs and holds him in

readiness to be conducted to the police court in the morning. The Yankee is experi-

menting with a set of books for the use of county officers, which, as soon as a fraudulent

entry is made in them, will, by means of a clever electrical contrivance, sound an alarm

on the court-house bell.
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Issnes Policies of Insnraiice after a Careful Inspection of ttie Boilers.

COVERING ALL LOSS OR DAMAGE TO

BOILERS, BUILDINGS, AND MACHINERY,
ARISING FROM

Steam Boiler Explosions.
Full information concerning the plan of the Company's operations can be obtained at the

Or at any Agency.

J. M. ALLEN, Prest. W. B. FRANKLIN, Vice-Prest. J. B. PIERCE, Sec'y.

Board of
J. M. ALLEN. President.
LUCIUS J. HENDEE, Prest. ^tna Fire Ins. Co.
FRANK W. CHENEY, Treas. Cheney Brotliere Silk

Manufacturin<,' Co.
CHARLES M. BEACH, of Beach & Co.
DANIEL PHILLIPS, of Adams Express Co.
GEO. M. BARTHOLOMEW, Prest. Holyoke Water

Power Co
RICHARD W. H. JARVIS, Prest. Colt's Fire Arms

Manufacturing Co.
THOMAS O. ENDERS, of The ^tna Life Ins. Co.
LEVERETT BRAINARD, of The Case, Lockwood &

Brainard Co.

Directors.
Gen. WM. B. FRANKLIN, Vice-Prest. Colt's Pat. Fire-

Arms Mfg. Co.
GEO. CROMPTON, Crompton Loom Works, Wor-

C6StGr.

Hon. THOS. TALBOT. Ex-Governor of Mass.
NEWTON CASE, of The Case, Lockwood & Brainard

Co.
NELSON HOLLISTER, of State Bank, Hartford.
CHAS. T. PARRY, of Baldwin Locomotive Works,

Philadelphia.
Hon. HENRY C. ROBINSON, Attorney at Law, Hart-

ford.

FRANCIS B. ALLEN, Supervising General Agent, Hartford, Conn.

GENERAL AGENTS. CHIEF INSPECTORS.

THEO. H. BABCOOK,
CORBIN & GOODRICH,
LAWFORD & McKIM,
W. S. CHAMBERLIN,
J. L. SMITH.
H. D. P. BIGELOW,
0. C. GARDINER,
D. C. FREEMAN,
W. G. LINEBURGH,
GEO. P. BURWELL,
W. B. CASSILY,

R. K. McMURRAY,
WM. G. PIKE,
JOSEPH CRAGG,
WM. U. FAIRBAIRN,
B. M. LORD,
H. D. P. BIGELOW,
J. S. WILSON,
F. S. ALLEN,
J. H. RANDALL,
A. C. GETCHELL,
C. H. WILSON,

New York Citt.
Philadelphia.
Baltimore.
Boston, Mass.
Providence, R. I.

Chicago, III.

St. Louis, Mo.
Hartford.
Bridgeport.
Cleveland.
Cincinnati.

OFFICES

Office, 285 Broadway.
430 Walnut St.

10 So. Holliday St.
" 10 Pemberton Sq.
" 15 Weybosset St.
" 115 Monroe St.

404 Market St.
" 218 Main St.
" 328 Main St.
" 246 Superior St.
" 78 West Third St.
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How to Regulate the Pressure in a Rotary Bleach.

The explosion of a rotary bleach is usually attended with great destruction.

The inquiry arises why should such a boiler explode, making such havoc, when there

is no fire used in connection with it ? It will be understood that these boilers are filled

with the material to be bleached or treated, and the liquor used in the process. This

mass is heated by steam direct from the steam boilei's. The bleach boilers are usually

six or seven feet in diameter, while the boilers supplying the steam are only four and

«SFROM BOILER
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onc-lialf, or five feet, in diameter, hence

the internal surface of the shell of the

rotary is greatly in excess of the internal

shell of the steam boilers, and any varia-

tion in pressure, especially if much in-

creased, brings an enormous strain on the

rotary. The temperature of the liquor in

the rotary is that due to the pressure,

hence this vast body of liquid forms an

immense reservoir of power, ready to exert

itself with destructive force if the oppor-

tunity is given. Now if the steam is, from

carelessness or other cause, allowed to ex-

ceed the proper limit tlie safety of the

rotary is endangered, and if rupture

occurs, this immense reservoir of power

becomes active and fearfully destructive.

The steam connection between the steam boilers and the rotary should never be left ojjen

and free so as to subject the rotary to the strains due to the variations in pressure of the

steam in the boilers; but there should be, intermediate, a regulating or reducing valve

that will prevent the pressure on the rotary exceeding a safe and fixed limit. Such an

appliance is illustrated by the diagram above. By examination it will be seen that

the steam-pipe from the boiler connects first with a reducing valve or regulator, on
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Avhicli is a steam gauge. Following is a swing check valve, which prevents any liquor

in the rotary from running back into the reducer. On the top of the vertical pipe is a

pafety valve to relieve the rotary of any excess of pressure should the reducer from any

ciiuse become inoperative. With the reducer and safety valve properly adjusted, any

required and safe pressure can be maintained on the'rotary, and the pressure to which

the appliance is adjusted cannot be exceeded. We ask the careful attention of all paper

manufacturers to tjiis device. We believe it will overcome and prevent the danger

attending ihe use of rotaries as usually fitted up. We prepared the device for a promi-

nent paper manufacturer, who expresses great satisfaction with its operation. There is

no patent on it; any steam fitter can put it up. Care however should be used in having

the icductr properly adjusted to the rotary to which it is to be attached.

Inspectors' Reports.

May, 1883.

The summary of the work of the Inspectors for the month of May last shows a most

satisfactory state of aflairs, in a business sense, but a jjretty unsatisfactoiy state from an

engineering or mechanical standpoint. The whole number of inspection trips made foots

up 2,463, during which 5,188 boilers were visited. Of this number 2,333 were thoroughly

examined, both externally and internally, and 313 others were subjected to the

hydrostatic test. The number of boilers condemned was 23. The total number of

defects found which were considered of a sufficiently serious nature to be reported was

3,533, of which 507, or 14 per cent, were dangerous. Tlie following table shows the de-

fects in detail.

Nature of defrcts. Whole number. Dangerous.

Cases of deposit of sediment, .... 499 - - 35

Cases of incrustation and scale, . . - . 588 - - 39

Cases of internal grooving, - - - - - 22- -10
Cases of internal corrosion, ----- 93 --25
Cases of external corrosion, ----- 148 - - 80

Broken and loose braces and stays, - - - - 50 - - 12

Defective settings, .--.-- HI - - 17

Furnaces out of shape, ..... 156 - - 15

Fractured plates, - - - - - -

'

108 - - 40

Burned plates, ...... 159 - - 28

Blistered plates, ...... 347 - - 37

Cases of defective nveting, .... - 268 - - 72

Defective heads, - - - - - - 41- -13
Leaky tubes,------- 469 - - 15

Leaky seams, - - - - - - - 174- -24
Water gauges defective, ..--- 63 --19
Blow-out defective, - - - - - - 18- -4
Cases of deficiency of water, .--. 5.-3
Safety-valves overloaded, ...-- 25 --7
Safety-valves defective in construction, - - - 17 - - 10

Pressure gauges defective, . - - . - 168 - - 43

Boilers without pressure gauges, - . - - 5.-5
Total, - - 3,533 - - 507
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BOILER EXPLOSIONS.
MONTH OF MAY, 1883.

Oil Well (59.)—Harry Hope was instantly killed at 1 o'clock May 3d, by a boiler

explosion on the Smith farm, one mile from Franklin, Pa. The boiler was a large

stationary one of 40-horse power, and furnished steam for over twenty wells. Two
derricks were torn down and property damaged on all sides. Hope's body was carried

through tlie air for 250 feet over the tree tops.

Saw Mill (60.)—The boiler in Clapp & Lyttle's mill, Winamac, Ind., exploded on

May 8th, instantly killing Joseph Lyttle, and fatally wounding Anderson Clapp.

Saw Mill (61.)—At 5.30 p. m., May 10th, a terrific boiler explosion occurred at the

saw mill of A. W. Kent & Co., in Corry, Pa. The boiler was about forty-horse power,

four-foot shell, twelve feet long, and has been in use nearly fifteen years. One half was
blown four hundred feet away, and the other a distance of one hundred and fifty feet.

Brick and rubbish was thrown for hundreds of feet around. Nelson Dimmick, the fire-

man, was scalded on the breast, stomach, and arms, besides being badly cut about the

head. His little son, who was with him at the time, was slightly injured.

Saw Mill (63.)—A terrific saw mill boiler explosion occurred May 11th, on the

farm of John Guyer, ten miles southwest of Goshen, Ind. Three men were killed, Levi

Guyer, Henry Acker, and Willis Brundage. Henry Knizely, John and Joseph Guyer

were so badly scalded that they cannot recover. The boiler had been considered unsafe

for years, but the exact cause of the explosion is not known. The boiler was found 500

feet away.

Saw Mill (63.)—The boiler in Merrick's & Gibbs' saw mill, Green Bay, Mich., ex-

ploded M.ay 14th. Tlie rear part of the boiler house was demolished. A young man
employed about the mill was severely but not fatally injured by the escaping steam.

Saw Mill (64.)—The boiler in the Bourbon. Ind., boat-oar factory exploded May
20th. Loss, $1,000. No one was injured.

Paper Mill (65.)—A terrific boiler explosion occurred May 21st, at the new
Wolverine Paper Mill in the eastern part of Detroit, Mich. The walls of the building

were blown down, and the shock of the explosion was felt many blocks away. William

Thompson, engineer, a one-armed man, was undoubtedly instantly killed. Peter Frank,

fireman, was fatally injured. The mill was new, erected only a few months ago by the

Wolverine Car Roofing and Manufacturing Company, at a cost of $90,000. The loss is

estimated at between $50,000 and $60,000. Insurance, |30,000.

Steamer (66.)—The steamer Pilot, running in opposition to the San Francisco and
North Pacific railway, was blown up and destroyed near Petaluma Creek, May 24th.

The captain, pilot, and five others are the only ones known to have been saved, and
these were all injured. Eight persons are known to be killed, and the number of miss-

ing is unknown, as the names of passengers were not recorded at the place of departure.

One family of twelve persons is reported to have been on board, and it is believed that

many perished with the vessel. Later dispatches state that Mr. Matthews, late of Son-

oma Mountain, on the way to Arizona, lost four children and another will die. H. Egler,

who had just purchased property here, was killed. Mrs. G. P. McNear was found about

a mile and a half from the scene of the explosion. She was standing in the mud, still

alive, but unconscious. She was immediately removed to Lakeville, but died a few

minutes after her arrival.

Brickyard (67.)—A boiler in the brickyard of Bly & Granbary, Bismarck, Dak., ex-

ploded, May 24th, instantly killing John Hasson, fireman, and James Oulette, carpenter;
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fatally injuring James Oulette, and badly scalding Daniel Lyons. Two others were

slightly injured. Damage, $10,000.

Chemical Works (68.)—About 10.30 o'clock a. ji., May 25th, the boiler in the Pan
Handle Chemical Works, just opposite Steubenville, Ohio, exploded. Three sheets of

iron were torn off, and the boiler lifted and thrown eastwardly forty feet, across the

county road. The boiler house was badly wrecked. The engineer's dwelling, near by,

was much damaged by steam and water and by fragments of the boiler house. One
stick of timber struck and carried in the kitchen door, just missing a hired woman—

a

narrow escape from death. The loss is $1,500 to $2,000. No one hurt.

Locomotive (69.)—On the morning of May 25th, the engine of a work train on the

Chesapeake & Ohio road exploded its boiler while at work removing a wreck at Calla-

han, Va. The front end of the boiler was blown out, the engine completely wrecked,

and six men of the wrecking gang injured. Some pieces of the boiler were thrown half

a mile. The engine was 12 years old.

Saw Mill (70.)—The boiler in a saw mill at Waterford, Spencer county, Ky., ex-

ploded May 25th, fatally wounding several workmen, and instantly killing John Purcell,

the owner of the mill.

Saw Mill (71.)—A terrible boiler explosion occuiTed one and one-half miles east

of Leon station, Ohio, May 25th. From some unknown cause the boiler in the saw mill

of E. C. Chandler exploded with terrific force and fatal effect. The building was torn

to pieces. Nelson Johnson was instantly killed and M. Lewes and James Lewes were

severely hurt, how seriously cannot now be told. The mill had been running only a

little over three weeks. The loss will be in the neighborhood of $1,000.

Saw Mill (72.)—A boiler in Harris' mill, eight miles northwest of Mattoon, Ills.,

exjDloded May 26th, killing James Johnson, and probably fatally injuring Robert Davis

and a man named Lomon. The boiler was split in two and the ends blown five hundred

yards apart. Cause not known.

Saw Mill (73.)—The boiler of a saw mill at Champaign, Ills., exploded May 26th,

killing two of the employes. The mill was reduced to kindling-wood.

Flour Mill (74.)—The boiler in the Royal Gem Flouring Mill at Staunton, 111.,

exploded May 30th, and damaged the mill about $10,000. Engineer Davis was some-

what injured, but nobody else was hurt.

Saw 3Iill (75.)—A boiler exploded at the saw mill of Blackshear & Snyder, in the

northwestern part of the parish of Opelousas, La., May 31st, killing two men, and badly

wounding four.

The Hartford Steam Boiler Inspection and Insurance Company.
This company has now attained its seventeenth year, and its name and reputation

are well established among the users of steam throughout the country. Its success has

been due to the vigorous and intelligent manner in which its affairs have been managed

and to its fidelity to the one business of the construction, care, and management of steam

boilers, with a view to greater economy and safety in their use. Its advice is largely

sought in the laying out of boiler houses, chimneys, and boiler plants. In connection

with its office is a draughting room, chemical laboratory, and appliances and facilities

for experimenting upon the strength and structure of iron and steel. It has some 18,000

boilers under its care, and employs forty-two (42) trained and experienced engineers,

who are constantly engaged examining this large number of boilers. It is not hampered

by the sale of any patent boiler or boiler attachments, and this particular feature has no

doubt done much to establish it in the confidence of the manufacturing community. It

is doing an important work and has well earned its present high standing among those

who use steam power.

—

Independent.
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HARTFORD, JULY, 1883.

Quality of Iron for Steam Boilers.

There is so much discussion and controversy in regard to the real value of the dif-

ferent grades of iron offered in the market for boiler plates, that we have felt compelled

to investigate the subject in order to ascertain what the brands used at present mean,

and what quality of iron is indicated by them. We find that the brands as formerly

used were

:

C. H. No. 1, flange, C No. 1,

C. H. No. 1, shell. Tank.

Some manufacturers were not satisfied with these brands because they did not indi-

cate the true character of the iron, and boiler users were often deceived by having an

inferior iron palmed oflF upon them by boiler-makers, when they supposed they were

securing a first-class article. The brands were subsequently changed, and the following

are those used by most, if not all the prominent iron manufacturers in the country

:

C. H. No. 1, flange, Refined,

C. H. No. 1, fire-box. Tank.

Shell,

If these brands are honestly used the quality indicated is as follows, viz. : C. H. No.

1, Flange, and C. H. No. 1, Fire-box, are strictly charcoal iron. Shell has only a

thin cover, or outer skin of charcoal iron. Refined has no charcoal iron in it, but is

simply refined from the pig. The pigs are selected with reference to the quantity of

carbon which they contain. They are divided into foundry and forge pigs. Those

containing the least carbon being selected for conversion into malleable, or wrought iron.

The process of refining need not be described here. From the refinery the iron is

usually run out into large moulds, and then broken up into what is technically dis-

tinguished as ''plate metaV Now the term "refined" iron is very indefinite, and means

anything from "muck bar" to that which has been through several processes. The

value of charcoal pig-iron, and charcoal blooms, is owing to their being produced with

a fuel that is free from impurities, and while other irons can be purified it can only be

done at expense and loss, and the danger is that in some cases at least it will be only

purified sufficiently to •' pass muster," and sell. The brand of "refined" iron in the

market is often recommended as a superior article, because it is " refined," and the

purchaser is led to believe that it is something unusually good.

Another test of quality is this ; the price of refined iron at the time of our inquiry

was 1| cents per pound less than the price of C. H. No. 1, Flange. The prices were,

" Eejined" 3^ cents per pound ; C. R. No. 1, Flange, 4J cents per pound. Questions rel-

ative to the quality of boiler plate are frequently asked us, and we take this way of

answering them. We believe in the best material for boilers and always recommend it.

We know that there is sharp competition in the business and that the margin of profit

is often very narrow. But the purchaser should know what he is buying and be willing

to pay a fair price for a first-class article. The purchaser is often as much at fault as the

boiler-maker, by trying to get a first-class article for less than its cost. We know all

reputable boiler-makers would prefer to use the best material, and get a fair price for

their work, and some will not make estimates if inferior material is called for.
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Associations of Stationary Engineers.

Considerable interest is being manifested in various localities in organizing associa-

tions of stationary engineers.

This work has been encouraged and greatly advanced through the efforts of Presi-

dent Cozzens, of the National Association.

The ol)ject is to bring stationary engineers, in the various cities and manufacturing

centers, together for mutual improvement.

Under proper management, these associations should be productive of great good,

not only to the engineers themselves, but to their employers as well. It gives the mem-
bers a good opportunity to compare notes and experiences. Each will ascertain what

others are doing in the same field. It is the plan in these organizations to have a suita-

ble room, well and conveniently furnished. The tables are to be supplied with mechan-

ical papers, and such books will be gathered from time to time as bear upon mechanical

matters.

Now all this is in the right direction. It is improving and elevating. It furnishes

a pleasant retreat for the engineer when his daily work is done. It should be remem-

bered that some of the most eminent mechanical engineers which the world has known
have begun life at the foot of the ladder, and it is possible for any young engineer, by

reading and studying, and giving careful attention to the details of his work, to become

eminent.

Such organizations should set their standard high. Drinking and swearing should

not for one moment be tolerated. Character has much to do with a man's success.

Mechanical ability alone will not secure the best and highest results. Good moral

character, combined with ability, will be rewarded sooner or later, and these organiza-

tions can be made very effective and influential in developing in their members the best

results, mechanically and morally. They should not be degraded into trade unions^ for

that would invite the hostility of many whose influence and aid will be valuable.

With the right spirit in the leaders and managers, we can see incalculable good for

every member ; and we would encourage those engaged in organizing such associations

with the hope and expectation that their influence will be elevating and improving.

Valuable Library Destroyed.

In his book, " The War between Peru and Chili," Clements Markham states that

the M'ork of ruin carried on by the Chilians in Peru, in accordance with the policy of

their goverment, is continuous and most monstrous. The National Library, the best in

South America, containing more than 300,000 volumes, and that of the University of

St. Mark, in its different branches of jurisprudence, medicine, political economy, miner-

alogy, chemistry, and helles-lettres, have all been pillaged by Chilian officials to such an

extent that not a single book remains, while the book-cases have been broken up for

packing-cases. They also stole and shipped off for Chili the instruments belonging to

the astronomical observatory ; the machinery, laboratories, and apparatus of the Medical

College, and those for teaching arts and industries ; and, as if these disgraceful acts were

not sufficiently scandalous, the buildings of the university, of the library, and of the

colleges, are used for barracks and stables. But this is not all ; there are other deeds

which rival, if they do not surpass, the devastations of Alaric and of Tamerlane. The
national archives contained numerous documents, some of them dating from the con.

quest of Peru, and the foundation of Lima by Pizarro. They have been pillaged, and

these inestimable records have been sold by weight as waste paper. The gallery of

portraits of distinguished historical personages, of the Incas, and of all the Spanish
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viceroys from Pizarro to Pezuela, has been destroyed. The pictures were torn down,

and served as material of which the soldiers made tents in the barrack-yards. The
promenades, public offices, museum, have been despoiled of all objects of art, and of

every article intended for use or for amusement. Pictures, statues, bronzes, marble

seats, fountains—in a word, whatever was movable has been stolen and carried oft' to

Chili. A similar fate has overtaken the municipal schools of primary instruction, which

the Chilians liave closed in order to seize their endowments.

Weak Manholes.
The success of the horizontal tubular boiler in our large cities has led to its trial

and successful employment in many other localities hitherto deemed unfitted for tubular

boilers, owing to the nature of their feed waters. In the old style construction, with

staggered tubes and as many of them as could possibly be crowded into the allotted

space, there was but one way to remove scale properly, viz. : take out the tubes, which

was objectionable on account of the loss of time required in work of removal, cleaning

oft", piecing out and replacing the tubes, with generally an additional outlay for some

new tubes to replace those burned or worn out.

In the tubular boiler in its

newer form, Fig. 1, specially

adapted for bad waters, several

of the lower rows of tubes are

left out, which afi"ords a clear

space of some fifteen inches be-

tween bottom row of tubes and

bottom shell of boiler at its deep-

est point. A manhole in front

head underneath the tubes aftbrds

easy access to the interior of the

boiler, facilitates the work ot

cleaning and removal of scale

and deposit, and further adds to

the boiler's efiiciency by improv-

ing its circulation. The design

in Fig. 1 is not shown nor recom-

mended as the best disposition

that may be made of the tubes to

accomplish the object. Fig. 2

will be found a better illustration

of our best practice.

The tubular type of boiler is of course common property, in which each builder has

his own ideas of what its construction should be, often adding some important kink of

his devising. In the main these contributions have been valuable and have made it the

successful boiler of to-day, but among the many thousands built annually, occasionally

one may be found which, though of first-class construction generally, in some important

particulars may be little else than a copy of the weaknesses and defects of twenty years

ago. Sometimes this is due more to a want of thought than to a deliberate intention to

palm off inferior work. Perhaps reproduced from tlie recollection of some old con-

struction with which the builder was familiar. But we cannot disguise the fact that a

determination to make a profit upon every piece of work, however low the price at

which it was secured, and lack of skilled supervision in the interest of the purchaser

during construction, accounts for much of the inferior work of other manufacturers.
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Fig. 1.
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It will we think be apparent that in cutting away so much of the material compos-

ing the front head as may be necessary for the manhole opening, usually eleven by fifteen

(11x15) inches, we remove 11 x 15 x .7854= 129.59 superficial square inches; assuming

the head to be half an inch thick, this would be equal to 64.79 sectional square inches.

In addition to this, the location of the manhole when fully available involves the loss of

the lower tubes and their holding power in staying the heads—we are now simply con-

sidering the tube as a stay, not its evaporative efficiency. No doubt the advantage in

having clean fire sheets more than comjDensates for the loss of these lower tubes, which,

as has been repeatedly demonstrated, are of little importance and inappreciable in the

boiler's performance.

But it is not alone the weakening eflfect of cutting away so much of the boiler head

without providing reinforcement. Corrosion is sure to result from the springing of the

weak unstayed section bordering the opening resulting in a leaky joint, followed by

vain efforts to tighten the joint and so stop the leak, by excessive screwing up of the

plate, causing successively distortion, fracture, and ultimate rupture. Boilers have failed

under a hydrostatic test pressure from structural weakness of this kind, and it has been

a fruitful cause of steam boiler explosions.

A case in point from our practice was that of two new boilers 60 inches in diameter,

heads yg inch thick, containing 46 4-inch tubes having unstrengthened manholes under

tubes in front head very similar to that shown in Fig. 1. This manhole opening was

without an internal frame, strengthening ring, or stays of any description. Upon reporting

this with a recommendation that this dangerously weak point should be properly rein-

forced, one report was enclosed to the builder of the boiler, who replied that reinforce-

ment of a manhole of the description Avas not only unnecessary, but would weaken

instead of strengthening the boiler !

The owners of the boiler were unfortunately persuaded to this view and declined to

make the additions necessary to properly strengthen the manholes, which we deeply

regretted, for they employ many persons who work within range of these dangerously

constructed boilers. As lor ourselves, we shall be careful when in that vicinity to pass

by on the other side and give them the widest possible berth.

Fig. 2 is a front elevation of a

60-inch tubular boiler of the same

type, being one of a number designed

by the company for a prominent New
England manufacturing company.

The specification for these boilers

provides for bracing underneath tubes

on front and back head as follows

:

" Six (6) on rear head and two (2) on

front head below the tubes as shown

in drawing, none of which are to be

less than three (3) feet long. Braces

to be of best round iron of one (1)

inch in diameter, and of single

lengths."

In the matter of manholes it

specifies " boilers, each to have two

manholes each eleven (11) inches by
- fifteen (15) inches, with strong in-

ternal frames (as shown in drawing),

and suitable plates, yokes, and bolts,

the proportions of the whole such as

f^.ont elevation.

Fig. 2.
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will make them as strong as any other section of the shell of like area, one to be placed

in front head underneath the tubes, and one to be placed on shell of boiler, as shown

in drawing."

The Latest Concerning the Glacial Period in America.
In the columns of The Independent for March 4, 1880, and March 10, 1881, a some-

what detailed account was given of the investigations of the Rev. G. Frederick Wright,

of Andover (now Professor in Oberlin), relating to the chronology of the glacial period.

Since that time Mr. Wright has been busy collecting further information bearing upon

the subject. In connection with Professor Lewis, of Pliiladelphia, he has accurately

traced for the Pennsylvania Geological Survey the southern boundary of the glaciated

region across that state, and during the year past, under the auspices of the Cleveland

Historical Society, has followed it across Ohio and Kentucky to the Indiana line.

The southern boundary of the glaciated area of America crosses the Delaware River

at Belvidere, a few miles above the mouth of the Lehigh River. Thence its course is

through Northampton, Monroe, Luzerne, Sullivan, Lycoming, Tioga, and Potter counties,

in Pennsylvania. It just touches the southwest corner of Alleghany County, N. Y., and

reaches its northern limit in Cattaraugus County, a few miles north of Salamanca.

Tlience it turns southwest, running through Warren, Venango, Butler, Lawrence, and

Beaver Counties, Pa., entering Ohio, in Columbiana County, a few miles north of the

Ohio River. Thence its course leads through Stark and Holmes to Knox County, where

it takes a sudden turn to the south through Licking, Perry, Fairfield, Ross, Highland,

Adams, Brown, and Clermont Counties, crossing the Ohio River on the line between

Campbell and Pendleton Counties, Ky., and re-crossing it near the southern boundary of

Dearborn County, Ind.

Down to this line the whole country is covered with unmistakable signs of glacial

action. Granite bowlders from the far North are numerous, both on the hill-tops and in

the valleys ; stones of various kinds are mingled together in the unstratified clay deposits,

and are striated as in the ground moraine of Switzerland. South of this line these signs

disappear. In the river valleys water has often transported bowlders much farther, biat

the action of water soon erases the peculiar marks of glaciation and leaves only stratiiied

deposits.

This boundary line is remarkable, both for its indifference to latitude and to eleva-

tion above the sea. In Monroe County, Pa., it rises 2,000 feet above the sea without

being much deflected from its general course. In like manner it descends 1,500 feet to

cross the Susquehanna at Beach Haven, and ascends to 2,000 feet again in Lycoming

County, and continues nearly at that elevation until it approaches Ohio. Its sudden

turn to the southwest in New York, and to the south in Knox County, Ohio, is not due

to any change in elevation. The highest land in Ohio (about 1,900 feet) is in Logan

County, north of the point where the ice is extended farthest south. The gradual

descent into the valley of the Mississippi may have had something to do with the

extreme southern extension, but the sharpness of the flexures in Cattaraugus County, N.

Y., and Knox County, Ohio, show that the southern boundary was determined largely

by the irregularity of the force pushing from behind. If, for example, snows had fallen

in excess over the region of the upper lakes so that the ice was a thousand feet deeper

than to the east, the effect would be to push a lobe of ice in the line of the least resist-

ance to the southward of the ordinary boundary.

South of New England, through Cape Cod, the Elizabeth Islands, Long Island,

Staten Island, and across New Jersey the southern boundary of the glaciated region is

marked by very large accumulations of glacial material, forming hills from fifty

to two hundred feet in height along the whole line. West of this the terminal accuniu-
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lation is not always so marked ; but the boundary is everywhere sharply defined, and

through a good portion of the distance the excessive marginal accumulation continues.

Noteworthy points at which to observe this feature are in Pennsylvania, on Pocono Mt.,

Monroe County ; in the valley of the Susquehanna at Beach Haven ; of Conowango
Creek, twelve miles north of Warren, and near French Creek, a few miles west of

Franklin. Also in New York south of Randolph, and in Ohio near Canton, Stark

County; Thomville, Perry County, and Adelphi, Ross County.

The distance to which bowlders found in Ohio and Kentucky have been transported

is noteworthy. Ohio is covered throughout the larger part of its territory bj' the nearly

horizontal strata of Carboniferous and Devonian formations. Not on\j are there no

native granitic rocks within its borders, but none are to be found in place to the north

short of the shores of Lake Huron. Yet a granite bowlder, 18x12x6 feet in dimensions,

occurs near Lancaster, in Fairfield County, Ohio, which must have come from Northern

Canada, nearly 400 miles away ; and conglomerate bowlders containing pebbles of red

jasper, characteristic of the hills about the eastern end of Lake Superior, are found in

Boone County, Ky., ten miles south of Cincinnati and .550 feet above the Ohio liiver.

That the ice-sheet of the glacial period enveloped Cincinnati, crossed the Ohio

River, and entered Kentucky a few miles, can no longer be questioned. This fact had

been inferred by Dr. Sutton, of Aurora, Ind., and by Professor Shaler, Dr. Sutton, how-

ever, had not noticed scratched stones south of the Ohio, and Professor Shaler has not

published his observation. But in a recent visit, Mr. Wright has both found deposits

of genuine "till," containing granite pebbles and striated stones on the Kentuckj- hills

south of Cincinnati, and has for a considerable distance traced the exact southern

boundary of such accumulations in that State. That they are not water accumulations

is shown both by the characteristics already described, and by the fact that they are not

bounded l>y any barrier such as would obstruct a body of water. These deposits of

transported material cease where the ice ended.

The effects of this extension of the ice-sheet into Kentuckj' are interesting. The

Ohio River occupies throughout nearly all its course a narrow valley about one mile wide

and from 300 to 500 feet deep, cut by pre-glacial erosion through the horizontal strata

of the coal measures. The passage of the glacial ice across the river at Cincinnati must

have formed a dam in its channel 500 or 600 feet in height. This would raise the water

in the upper portion of the channel so as to submerge Pittsburg 250 or 300 feet and make
both the Alleghany and tli€ Monongahela for a long distance, arms of the interior lake.

Very likelj' this may be the key to unlock the mystery of the extraordinary river terraces

both above and below Pittsburg.

All this is preliminary to the question of the date of the close of the glacial epoch.

We shall soon know the exact boundary of the glaciated area and shall be able to study

at a great number of jjoints the streams which break through this boundary. It will be

strange if altogether the extent of the erosion of these various streams does not shed

some light on the chronology of the glacial period, and serve as a wholesome clieck upon

the speculative astronomical chronology now so much in favor. So far as calculations

have been made they, with great uniformity, indicate a short chronology for the period

since the glacial epoch. The post-glacial work done by the streams issuing from the

glaciated area is extremely small. The rate at which they work is ditJicult to determine.

Along nearly every stream there are extensive gravel terraces below the glacial limit,

like those on the Delaware, at Trenton, N. J., in which Dr. Abbott has found paleolithic

implements. Observers should be on the lookout for implements in all these gravel

deposits.

—

The Independent.
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Delta Metal—A New Alloy.

The great attention which has been given for some years past to the manufacture of

alloys, says the Iron Trade Circular, has brought many of them into the market, which

for durability and economy are unsurpassed when applied to the particular purpose for

which they are made. An addition has now been made to the number by Alexander

Dick of Cannon street, whose delta metal promises to replace ordinary brass in a large

number of cases. Delta metal appears to be, practically speaking, a fine quality yellow

metal, hardened and toughened with iron, the result being a fine gold-colored brass of

really beautiful appearance. The copper and zinc alloys have always enjoyed a high

reputation, but the introduction of iron into them, although successful enough experi-

mentally, has always been wanting in uniformity and reliability when manufactured on

the commercial scale. It is this obstacle which Mr. Dick has succeeded in overcoming

by first alloying the iron in definite and known proportions with the zinc, and then

adding the copper. When ordinary wrought iron is introduced into molten zinc, the

latter readily dissolves or absorbs the former, and will take it up in proportions of about

5 per cent., or in some cases in somewhat larger proportions. The exact point of satu-

ration or the proportion dissolved or absorbed is found to vary with the temperature at

wliich the molten zinc is kept during the process; and unless the temperature be ascer-

tained and controlled, the resulting products will be uncertain in their character. To
secure the desired uniformity he uses gas or other furnaces that can be made to work at

the same or uniform temperatures for heating the crucibles ; and he finds that by keeping

the crucibles at as high a temperature as possible without the volatilization of the zinc

—

that is to say, not exceeding about 1200 Fahr.—he is able to produce alloy containing

a definite and known proportion of iron, and by adding the zinc and iron thus formed

of ascertained and known character to the requisite amount of copper or copper and

zinc, he is enabled to introduce any definite quantity of iron up to about 5 per cent, of

the zinc contained in the alloy to be produced.

The results of experiments made by David Kirkaldy to ascertain the elastic and ulti-

mate tensible strength of the delta metal were very satifactory. Bar No. 1, of 1^ in.

diameter, was tested as drawn ; it was first turned 1.128 in. diameter, or one square inch

area, and bore an elastic stress of 49,600 lb., or 22.1 tons per square inch, and an ultimate

stress of 75,235 lb., or 83.6 tons per square inch, the ratio of the elastic to the ultimate

strength being thus 65.9 per cent. The contraction of area of fracture, which was granu-

lar and silky in appearance, was 15 per cent., and the stress per square inch of fractured

area was 88,511 lbs. At 50,000 lb., 60,000 lb., and 70,000 lb. per square inch, the exten-

sion set in 10 in. were 0.11, 0.82, and 3.73 per cent, respectively, the ultimate being 8.8

per cent. Bar No. 2 was of similar diameter, but annealed, and it was turned to similar

area; it bore an elastic stress of 19,800 lb., or 8.8 tons per square inch, and an ultimate

stress of 61,130 lb., or 27.2 tons per square inch, the ratio of the elastic to the ultimate

strength being 32.3 per cent. The contraction of area at fracture, which was granular

and silky in appearance, as in the other case, was 19.9 per cent., and the stress per square

inch of fractured area was 76,317 lbs. At 50,000 and 60,000 lb. per square inch the

extension set in 10 in. was 10.80 and 16.90 per cent, respectively, the ultimate being 17.5

per cent. Comparing the tensile strength of delta metal with that of iron, brass, and

gun metal (taking the figures for the latter metals given in Molesworth's Pocket-book),

the results were : Delta metal cast in sand (green), showed a breaking strain of 21.6 tons

per square inch ; ditto, rolled and annealed, 1|^ in. bars, 27.2 tons ; ditto, drawn into wire

of No. 22 w. g., 62.5 tons ; wrought iron, 22.0 tons ; brass, cast, 8.0 tons ; brass wire,

22.0 tons ; and gun metal, cast, 16.1 tons per square inch ; so that there can be no ques-

tion as the superiority for many purposes of the new alloy.

The comparative cheapness of the new alloy will undoubtedly be one of its greatest
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recommendations ; and Mr. Dick certainly appears to have full justification for claiming

that although delta metal is an improved brass, it is as much superior to it as phosphor

bronze is to ordinary gun metal, and as steel is to iron. It can be made as tough as

wrought iron, and as strong and hard as mild steel ; it can be forged and rolled hot, and

will stand being Avorked and drawn into Avire when cold. When melted delta metals

runs very freely, and perfectly sound castings of fine close grain can be produced from

it; its color resembles that of gold alloyed with silver, it takes a high polish, and when

exposed to the atmosphere will tarnish less than brass. The prices of delta metal

—

ingots, sheets, rods, and wire—are but little in advance of those of the best brass, and

vary slightly with the composition of the metal. The uses to which this new alloy can

be api^lied are very numerous; its great strength, durability and hardness recommend it

for various kinds of engineering work, whilst its fine rich color has already secured for

it a market for cabinet work, harness, and carriage fittings, and in connection with other

trades.

—

Cotton, Wool, and Iron.

[The composition of the above described alloy seems to be similar to that of Aitch

metal, while its properties resemble those of Sterro metal.

—

Ed. Locomotia'e.]

The Properties of Oils.

M. Chevreul found metals to have, in certain cases, a remarkable influence on the

oxidation of oils. Recently, the Times says, M. Livache has used, in this relation, finely-

divided metal—such as is got by precipitation—instead of metallic plates, and the eflfect

is greatly increased. He thus tried lead, copper, and tin, and found lead to have the

strongest action. If precipitated lead, moistened with oil, be exposed in air, an increase

in weight is very soon observed, and this is greater the more siccative—or drying—the

oil. "With linseed oil, the increase of weight reaches a maximum in 36 hours, whereas,

exposed alone to air, the oil would take several months to reach this maximum. A
solid and elastic product is obtained. With non-drying oils the increase of weight is

much less, and takes much longer to be completed. The result in question, M. Livache

points out, cannot be attributed to a simi^le division of the matter, allowing more active

circulation of air, for the same experiment made with various other substances in fine

division does not result in any like increase of weight ; the effect here is merely like

that in the case of a thin layer of oil exposed to air. The change in the other case must

be attributed to a direct action of the metal. He suggests what industry may derive

certain advantages from the facts observed. Thus a rapid method is indicated of dis-

tinguishing dry from non-drying oils. Further, the heating of oils might be advanta-

geously replaced by a circulation in contact with air and in the cold state, over iron or

fine plates having precipitated metallic lead on their surface. The oils so obtained

would be always less colored, and Avould retain great fluidity, while the objectionable

odors and the danger of fire which attend the present mode of treatment would be

avoided.— Cotton, Wool, and Iron.

The oldest pieces of iron (wrought iron) now known are probably the sickle blade

found by Belzoni under the base of a sphinx in Karnac, near Thebes; the blade found

by Colonel Vyse, imbedded in the masonry of the great pyramids; the portion of a

cross-cut saw exhumed near Nimroud by Layard—all of which are now in the British

Museum. A wrought bar of Damascus stgel Avas presented by King Porus to Alexander

the Great, and the razor steel of China for many centuries has surpassed all European

steel in temper and durability. The Hindoos appear to have made wrought iron directly

from the ore, without passing it through the furnace, from time immemorial, and elabo-

rately-wrought masses of iron are still found in India, which date from the early centu-

ries of the Christian era.— Cotton, Wool, and Iron.
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The Barber's Pole.

To THE Editor.—While perusing an article in your last issue, in which you referred

to the time when the barber did the work of the modern surgeon, it recalled to me what

I once read in a very old work in the British Museum, London, relative to the "barber's

pole." It seems that several centuries ago the village barber and the village surgeon

were one and the same; and if an accident occurred by which a limb was broken or

dislocated, the tiesh torn, indeed anything that would call forth the services of a surgeon,

the barber was the first summoned. But barber shops at that period were not nearly as

numerous as they are now, and, in consequence, a difficulty often arose in finding them,

especially as they had no sign to denote their whereabouts. The City Council of London

at length made an order that barbers should extend from their shop front a sign, the

shape of which should be that of a man's arm, and that it should be painted red to

represent blood, while white bandages were to be placed around the arm. Soon it

became a universal order, and in this way the barber's pole first originated. Though, of

course, as years have rolled past and customs changed, the pole has assumed more varied

and ornamental shapes.— W. M. Hill, in " Steamy

" Pure liquors."

HOW SOME FAVORITE TIPPLES MAY BE CONCOCTED.

One of the gentlemen who has been engaged in the temperance Avork with Mr.

Graham, under the auspices of the Episcopal church, has been investigating the matter

of the adulteration of liquors. In the course of his inquiries he obtained a copy of a

small pamphlet, giving directions, recipes, and processes for the production of various

kinds and qualities of brandies, gins, whiskies, rums, bitters, cordials, and all other

liquors, by the application and use of essential oils and essences, manufactured by

of and , branch of & Co. of , Germany. This is printed, of course,

for "the trade" and circulated privately. The preface of this curious little book reads:

"The manufacture and compounding of liquors, cordials, aud other spirituous bever-

ages by the use of essential oils or essences—without the more intricate and expensive

process of distillation—has of late years assumed such vast proportions, as to necessitate

their appliance by the majority of distillers and dealers in this country."

The evident object of the work is to induce liquor dealers to manufacture for them-

selves, and it is not at all unlikely that some may do so. That liquors as generally sold

in the market are largely adulterated is not denied. As illustrations of the concoctions

a buyer gets and his customer drinks, the following recipes are interesting

:

''Cognac Brandy— (for 40 gallons)—Cognac oil, best genuine, 2 drachms; Jamaica

rum essence, 4 ounces; glycerine, chemically pure, 1 pound; cologne spirit, proof, 40

gallons.

'•'•Jamaica Rum—A very fine article, (for 40 gallons)—Jamaica rum essence, 12 ounces;

old genuine Jamaica rum, 2 gallons
;
glycerine, chemically pure, 2 pounds ; cologne spirit,

proof, 38 gallons; color with sugar coloring.

''Scotch Whishj— (for 40 gallons)— Scotch whisky essence, 3 ounces; glycerine, chem.

ically pure, 1 pound; cologne spirit, proof, 40 gallons."

The preparation of wines is consigned summarily to a few general remarks, towards

the close of the pamphlet, which are quoted as follows

:

"An almost annual return of diseases aflecting the grape has not only reduced the

quantity of the vintage, but also deteriorated the quality of the wines; from this the

necessity has arisen to replace, by artificial means, that which nature has failed to

produce. This has caused us to put upon the market the following Wine Bouquet

essences : Catawba, Madeira, Port wine. Sherry wine, Medoc, Rhine wine. Moselle wine,
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Riesling, and 3Iuscateller, which, by using ingredients, selected with a special care to

health, have made them well known and extensively used in all principal wine marts of

Europe, and already secured for them an extraordinary favorable reception by the trade

here. Red wines are often deficient in tannic acid; this want has been especially

provided for in our Medoc Bouquet essence."

—

Hartford Courant.

The Population of the Earth.

As an authority concerning the population of the different countries of the world, the

publication called " Die Bevolkerung der Erde," published by Justus Perthes, of Gotha,

occupies a high position. From the seventh issue of this work, which has recently

appeared, we find the total population of the globe estimated at 1,433,887,500, an

apparent decrease in the estimate of 1880 of about 22,000,000, while the recent censuses

of all the great countries show an increase of over 30,000,000. This is, however, partly

explained by a readjustment of the population of China, which, formerly given at 434,-

626,500, has now been carefully revised and estimated at 371,200,000. After this change

of figures for China, Asia is set down as possessing a population of 795,591,000; this

includes the 252,000,000 for British India, and the 14,500,000 of the territory of Russia

in Asia. The results of recent censuses in Eurojie show an increase in the population,

which is now stated at 327,743,400, as compared with 315,929,000 in 1880—an increase

of about 12,000,000. Africa is set down as having a population of 205,823,260: America,

100,415,400, and Australia and Polynesia, 4,232,000. Before some of these vast numbers

the total population of the United Kingdom at last census (35,000,000) does not bulk

largely, but this is more than counter-balanced by the vast power and influence wielded

by our country in every portion of the habitable globe.

—

Chamber''s Journal.

Manufacturing Statistics.—Census Bulletin No. 302 embraces a table of statistics

of manufactures in the United States, showing the capital invested, the number of hands

employed, the amount of wages paid, the value of materials used, and the value of products

for all the establishments of manufacturing industrj^ gas excepted, in each of the States

and Territories, as returned at the census of 1880. The following are the totals: Num-
ber of establishments, 253,840; capital, $2,790,223,506; average number of hands em-

ployed, males above 16 years, 2,025,279; females above 15 years, 531,753; children and

youths, 181,918; total amount paid in wages during the year, $947,919,674 ; value of

materials, $3,394,340,029; value of products, $5,369,667,706.

New York is credited with 42,739 establishments; a caj^ital of $514,246,575; value

of materials, $679,578,650, and value of products, $1,080,038,696.

Pennsylvania is next, with 31,225 establishments; capital, $474 490.993; value of

materials, »462,977.250; value of products, $744,748,045.

Massachusetts, with 14,352 establishments, employs a capital of $303,806,185, uses

$386,952,650 Avorth of materials, and turns out products valued at $631,511,484.

Illinois, with 14,549 establishments, employs a capital of $140,652,066, uses material

valued at $289,826,907, and turns out products valued at $414,864,673.

Ohio, with 20,699 establishments, employs a capital of $188,939,614, consumes ma-

terial valued at $215,098,026, and turns out products valued at $348,305,390.

Next in order in value of products, but not in number of establishments, capital em-

ployed, or value of material, follow Connecticut, Missouri, Michijran, Indiana, Wisconsin,

California, Marjiand, and Rhode Island, showing products ranging from $185,680,211

for Connecticut, to $104,163,623 for Rhode Island.

The other States and Territories are all below $100,000,000 in value of products.

— The Iron Age.
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Machinery for underground use of a higlier class than has been employed before is

now in course of adoption in South Staffordshire. There has been introduced at the

Cannock and Rugeley collieries, Hednesford, an air-locomotive that gives very satisfac-

tory results. The Colliery Guardian reports that the engine is one of Lishman &
Young's, and has been made by the Grange Iron Company, near Durham. It has a pair

of 4^ inch cylinders with 8 inch stroke, and is fitted with all the working parts of an

ordinary steam locomotive. The receiver (the substitute for the boiler) is 6 feet 6 inches

long by 3 feet 6 inches diameter, and is made of Siemens's steel plates. The engine is

now working at a pressure of 300 pounds to the square inch, but will stand a pressure

of 500 pounds. It is situated at a distance of 1,200 yards from the bottom of the shaft.

It goes into the stalls and brings the coal directly from the face of work, a distance of

250 yards, delivering it to a station at the bottom of a trough vault. At this, a hauling

rope takes hold of the trains and draws them up to where the main hauling engine takes

them to the shaft. This main engine is stationed on the surface. It has a 32 inch cylin-

der, and besides hauling it compresses the air necessary for the smaller air-locomotive.

The air cylinder of the main engine is 20 inches in diameter, with 5 foot stroke, and the

air is compressed to 65 pounds per square inch. The air at this density is conveyed

down the shaft in lar^e receivers, and is tnken along the mine a distnnce of 850 yards.

Here a pair of 12 inch engines work a 5 inch compressor, and further compress the air

up to 300 pounds per square inch. It is then led into a small receiver, and is taken to a

point at which the air-locomotive can be charged,—an operation that occupies only half

a minute.

—

Engineering arul Mining Journal.

Improvements in Welding.—The Mining and Scientific Press says it seems almost

probable that, just at the time when the chief difficulties in the way of welding disap-

pear by reason of our better knowledge and skill in manipulation, the necessity for

welding in large masses will be avoided by the use of cast metal. "Heavy hammers,

furnaces with neutral or reducing flames, and increased facilities for handling masses of

metals, have been making more and more difficult forgings possible, but the introduction

of cast steel of almost any desired quality seems to be likely to render forging an art of

the past. In smaller masses, like boiler plates, great ])rogress is b'ing made both in this

country and abroad. Botth s, buoys, small boiler shells, fire-boxes, and, in fact, an

immense variety of shapes, are now being made out of plate iron without seams or rivets.

Very considerable advance is being made in the production of seamless tubes of large

size, flat-welded, and cylinders with the head welded together seems to be an unanswered

question, the only difi.culty being the want of proper plant to manipulate the sheets.

Hydraulic welding is making great advances, and some of our large locomotive works
are doing very remarkable work in this way. It is notable, however, that in this large

work, although an enormous pressure is necessary, the pressure must not be too great, for

otherwise the metal which is sufficiently soft to form the weld will be squeezed out and
the cooler metal only renmm.'''' —3Iech((nics.

Colors Made by the Human Voice.—The Philadelphia Press of June 2d says:

An optical demonstration of the effect of sound on the colors and figures in soap bubbles

was given at the Franklin Institute recently by Prof. Holeman. A film of soap was

placed across the end of a phoneidoscope. To bring the sound in direct contact with

the soap a tube was used. A reflection of the film was thrown on a canvass screen,

where it first assumed a bluish-gray appearance. An intonation of the voice, with the

lips close to the mouth of the tube, caused a number of black spots to appear on the

reflection. When these passed away a beautiful light green, intermingled with pink,

remained. These two ap|)eared to be the principal colors caused by sound. It was
noticeable, however, that while a certain tone would cause the same figure to reappear,

it had no control over the color. A tone which, for instance, caused one solid color to

appear, would bring out, perhaps, a dark blue at one time and a yellow at another. No
ditierence was noticeable in the effect of the male and female voices.



128 THE LOCOMOTIVE. [July.

Incorporated

1866.

Charter Per-

petual.

Issnes Policies of Insurance after a Careful Inspection of tlie Boilers,

COVERING ALL LOSS OR DAMAGE TO

BOILERS, BUILDINGS, AND MACHINERY,
ARISING FROM

Steam Boiler Explosions.
Full information concerning the plan of the Company's operations can be obtained at the

Or at any Agency.

J. M. ALLEN, Prest. W. B. FRANKLIN, Vice-Prest. J. B. PIEECE, Sec'y.

Board of
J. M. ALLEN. President.
LUCIUS J. UENDEE, Prest. iEtna Fire Ins. Co.
FRANK W. CHENEY, Treas. Cheney Brothers Silk

Mauufacturing Co.
CHARLES M. BEACH, of Beach & Co.
DANIEL PHILLIPS, of Adams Express Co.
GEO. M. BARTHOLOMEW, Prest. Holyoke Water

Power Co
RICHARD W. H. JARVIS, Prest. Colt's Fire Arms

Manufacturing Co.
THOMAS O. ENDERS. of The ^tna Life Ins. Co.
LEVERETT BRAINARD, of The Case, Lockwood &

Brainard Co.

Directors.
Gen. WM. B. FRANKLIN, Vice-Prest. Colt's Pat. Fire-

Arms Mfg. Co.
GEO. CROMPTON, Crompton Loom Works, Wor-

HoN. THOS. TALBOT. Ex-Governor of Mass.
NEWTON CASE, of The Case, Lockwood & Brainard

Co.
NELSON HOLLISTER, of State Bank, Hartford.
CHAS. T. PARRY, of Baldwin Locomotive Works,

Philadelphia.
Hon. HENRY C. ROBINSON, Attorney at Law, Hart

ford.

FRANCIS B>ALLEN, Supervising General Agent, Hartford, Conn.

GENERAL AGENTS. CHIEF INSPECTORS.

R. K. McMURRAY,
WM. G.PIKE,
JOSEPH CRAGG,
WM. U. FAIRBAIRN,
B. M. LORD,
H. D. P. BIGELOW,
J. 8. WILSON,
F. 8. ALLEN,
J. H. RANDALL,
A. C. GETCHELL,
C. H. WILSON,

THEO. H. BABCOCK,
CORBIN & GOODRICH,
LAWFORD & :\IcKIM,
W. S. CHAMlJERLIN,
J. L. SMITH.
H. D. P. BIGELOW,
C. C. GARDINER,
D. C. FREEMAN,
W. O. LINEBURGH,
GEO. P. BURWELL,
W. B. CASSILY,

New York Citt.
Philadelphia.
Baltimoke.
Boston, Mass.
Providence, R. I.

Chicago, III.

St. Louis, Mo.
Hartford.
Bridgeport.
Cleveland.
Cincinnati.

OFFICES

Office, 2.S5 Broadway.
430 Walnut St.

10 So. Holllday St.
' 10 Pemberton Sq.
' 15 Weybosset St.
" 115 Monroe St.

404 Market St.

218 Main St.

828 Main St.

246 Superior St.

78 West Third St.



She X0t0m0titi^.
PUBLISHED BY THE HARTFORD STEAM BOILER INSPECTION AND INSURANCE COMPANY.

Nbw Series—Vol. IV. HARTFORD, CONN., AUGUST, 1883. No. 8.

About Feed and Blow-off Atlachmenls.

Figure 1 shows a veiy common form of making the feed water connection for a bat-

tery of boilers whicli prevails to an uncomfortable extent in many parts of the country.

It may be described as follows :

A. .V.—Cross sections of two cylinder boilers,

B.—Globe valve.

C.—Check valve.

D.—Blow-oflf cock.

It is a very ordinary occurrence in these localities for the interior boiler of a battery

to become short of water ; be overheated, bulged or collapsed, and oftentimes ruptured,

doing more or less damage, according to circumstances and surroundings.

With such an arrangement of pipe connections, this is always possible, and may result

from someone of the following causes : a more direct draft to the chimney or smoke-

pipe; heavier firing, or cleaner boiler-sheets and tubes; allowing the fires in one fur-

nace to become dirty and dull, while that of the adjacent furnace is clean and bright, etc.

In feeding boilers the feed-water will pass into the boiler through the connection

offering the least resistance; therefore, under ordinary circumstances, the larger amount
will go into the boiler nearest the supply, and I have always found it necessary in feed-

ing several boilers upon the same line of feed-pipe to equalize the flow by partially clos-

ing the globe-valve upon the nearest boiler, and so graduating the lift of valves upon the

other boilers as to make the feed uniform. But this cannot be done where boilers are

connected as illustrated in Fig. 1, which is based apparently on the assumption that

where the feed is on, each boiler is getting an equal amount of water. Practically this



^30 THE LOCOMOTIVE. [August,

is rarely the case, aud when some difficulty occurs by Avhich one boiler loses its water, the

true condition of aflfairs is not detected until too late.

At night, imder banked fires, a dangerously common practice in some establishments

during cold weather, there is great danger of the water being backed out of one boiler

into that of the adjacent ones. A peculiar case of the kind occurred in Brooklyn some

few years ago to some flue boilers under banked fires. A sudden change in the weather,

from a dull, muggy atmosphere, to one bright, clear, and cold, accompanied by a brisk

wind, which is supposed to have quickened the fire and set it aglow under one of the

boilers—perhaps it had only been lightly covered up when banked—with all the steam-

outlets closed from the upper part of boiler, it began to accumulate pressure and " kicked "

its water into the adjoining boiler, which left its flues uncovered, causing overheating and

collapse, with a consideraV}le destruction of surrounding property.

This feed-connection has not only large possibilities in the way of danger from over-

heating, over-pressure, or collapse, but is also injurious because the difterence in tempera-

ture between the entering feed-water and that of the bottom plate upon which it is

emptied, is still very considerable under the most favorable circumstances, and is the

cause of many fractured plates and leaky seams. And it is wasteful, for the production

of steam is irregular, and the draft difficult to regulate.

Each boiler should have its feed and blow-off connection through separate pipes.

The feed is best introduced at the front near the water line, for the valves are there within

easy reach of the engineer, and continually under his observation. It should have suit-

able connections inside the boiler to ensure its delivery at the coolest place in the boiler

where it will do the least damage, while the blow-off will be found most serviceable

when attached to the boiler bottom near the back end. The location of feed. Fig. 1, at

back end of boiler, is admirably adapted for a blow-off pipe, and steam-users who have

their boilers connected in that manner will consult their best interests by making the

change, jjutting in a blow-off cock or valve so that they may be blown off independently,

and fitting up a separate feed connection, with suitably attached globe and check valve

for each boiler.

To those who are wedded to the use of such a feed-connection as we have described,

i. e. without check-valves, let us suggest making the pipe connections between the boil-

ers of not less than eight inches internal diameter. This will equalize the pressure better

than a smaller connection ; and to that extent lessen their danger. We would stipulate

then they should not be used except once a common furnace, by which we mean one undi-

vided furnace for the whole battery.

The use of mud drums is very general in parts of the country where mud and sedi-

ment contaminate the feed-water, the purpose of the mud-drum being to aftbrd a sepa-

rate vessel farthest removed from that part of the boiler in which the most violent

ebullition occurs, into which mud and sediment will subside where it does the least

damage, and from which it can easily be removed or blown out. But in nine-tenths of

the cases of boilers so arranged that have come under the writer's attention, the feed-pipe

is connected to the mud-drum, and feeds through it to the boiler, which, of course, must

keep its contents in a state of agitation, thoroughly mixing up the mtid and settlings,

assuming that mud or sediment does subside within it during the time when there is no

feed on. If so, when agitated by the feed it must be forced into the boiler again, thus

defeating the very object of its use.
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Inspectors' Reports.

June, 1883.

Below is given the summary of the work of the Inspectors for the month of June last,

with the exception of one of the large departments, the reports from which were not

all in at the time of going to press. The reports, so far as received, show that 2,220

inspection trips were made, 4,172 boilers were examined, 1,676 of which were inspected

internally, 341 were tested by hydrostatic pressure, and 51 were condemned. The total

number of defects reported foots up 2,600, of which 399, or over fifteen per cent., were

considered dangerous; as per the following detailed statement;

Nature of defects. Whole number. Dangerous.

Cases of deposit of sediment, . _ . . 271 - - 24

Cases of incrustation and scale, . - - . 505 - - 33

Cases of internal grooving, ----- 26 --10
Cases of internal corrosion, - - - - - 69- -16
Cases of external corrosion,----- 146 - - 31

Broken and loose braces and stays, - - - - 34 - - 14

Defective settings, - - - - - - 125- -6
Furnaces out of shape, ----- 69 --4
Fractured plates, ------ 87 --48
Burned plates, ..---. 76 --15
Blistered plates, - - - - - - 196- -13
Cases of defective riveting, - - - - - 127 - - 43

Defective heads, -.-.._ 21 --6
Leaky tubes,------- 316 - - 50

Leaky seams, - - - - - - - 1S7- -19
Water gauges defective, .--_- 77 --13
Blow-out defective, ------ 29 --4
Cases of deficiency of water, - - _ _ 1,5 - . 6

Safety-valves overloaded, - - - - - 33- -7
Safety-valves defective in construction, - - - 20- -11
Pressure gauges defective, ----- 171 - - 26

Boilers without pressure gauges, - . - - 1 . . i

Total, - - 2,600 - - 399

Leahy seams are sometimes one of the most troublesome defects to which steam

boilers are subject. The causes of this defect are various. Sometimes it arises from

defective construction of the boiler, the joint is not staunchly made originally, or the

drift pin may have been used too severely, thus buckling the plates to such an extent

that no amount of caulking will keep the seams tight under ordinary circumstances. If

the plates do not come together truly when the lap is made, that is, if they are crooked,

and buckled between the rivet holes, they cannot be drawn together by the process of

riveting, and too much caulking is required to keep the joint tight. When this is the

case, it is found that no amount of caulking will prevent leaking for any great length

of time. The seams are always leaking and corroding, and in a short time patches have

to be put on. If boiler makers would pay more attention to the matter of making good,

smooth laps, with the rivet holes fair and true, they could dispense with about one-third

of their rivets and have a stronger and better joint. It is now established beyond the

shadow of a doubt, that a joint can be made perfectly tight for pressures up to 150

pounds per square inch, by pitching the rivets from 3 to 3j inches in a f-inch plate. We
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say it is established beyond the shadow of a doubt, because it is now regularly done by

some of the best boiler makers, and they tell us that the seams hold better than they did

when they put the rivets in as closely as they could conveniently drive them. They say

that the staunchness of the joint depends more upon the nicety with which the plates

fit together, than it does upon the pitch of the rivets.

BOILER EXPLOSIONS.
JUNE, 1883.

Saw-Mill (76).—The boiler of Blackburn & Snider's mill at St. Landiy Parish, La.,

exploded this morning, June 1st, killing two men and wounding eight men and two

boys. The mill was blown to atoms.

Shingle-Mill (77).—At 8.30 a. m. the boiler in the shingle-mill of G. V. Turner &
Son, eight miles below East Saginaw, Mich., exploded with terrific force, shattering the

mill building into fragments, which were scattered in every direction, and only a pile of

brick, mortar, and remnants of the walls mark the sj^ot where the boiler-house stood.

Portions of the boiler were thrown in all directions. The steam-dome going into the air

and descending passed through the roof of the salt shed and crushed into three tiers of

salt barrels. The fire-front was blown several rods to the west and passed through a

small house, fortunately empty. Another piece, in its flight through the air, carried off

a portion of the smoke-stack on a drill-house that stood some distance away to the north,

and another piece smashed in a corner of the drill-house. Still another piece fell into

the bayou a long distance to the west. Three men were torn into pieces instantly.

Their names were: William G. Turner, a son of the proprietor of the mill, who was

also the engineer; Hiram Goulding, fireman, and John McDowell, night watchman.

There were thirty men about the premises at the time of the explosion. The capacity

of the mill was 70,000 shingles per day. The loss is $5,000.

PiLE-DmvER (78).—By the explosion of the boiler of a pile-driver engine on the

Memphis & Charleston railroad yesterday, near Lagrange, Tenn., engineer Harry

Roberts and fireman Lee Transcomb were killed outright, and Tom Farr Smith, an

engineer, and a man named Tom Atkins, were seriously injured. Roberts was formerly

an engineer on the river. He leaves a wife and three children living at luka, Miss.

Saw-^Iill (79).—The boiler in the mill of Farnham & Lovejoy, Minneapolis, Minn.,

exploded June 6th. Matt Tierce, the fireman, had an arm and shoulder broken.

Rubber-Works (80).—At College Point, L. L, last night, June 9th, a cast-iron vul-

canizer weighing nearly five tons, in the factory of the Ansonia Rubber Works, burst.

A piece of iron weighing several tons was blown through the roof of the factory, and

fell into a vacant lot, nearly a block away. The roof and the larger part of the side of

the main building of the factory were demolished. The damage will exceed $12,000.

Jacob Jackson, an engineer, was shockingly scalded ; Andrew Hoppe had both arms

broken, his eyes put out, and the flesh upon his body was literally cooked ; William

Kelly was struck by a piece of the iron, and had his skull crushed. Two other workmen

were fatally hurt.

Steam-Tug (81).—The boiler of the tug Athlete exploded this morning near Fer-

nandina, Fla. Captain Devette was blown through the wheel-house and killed. Two
other men were fatally injured. The tug was wrecked.
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Rubber-Works (82).—Thomas Culleton, aged sixty years, and Michael Hawk, aged

tliirty-five years, were instantly killed by the explosion of a rubber vulcanizer, or heater,

of which they had charge, at the Trenton, N. J., Rubber Works, this morning. Themen
neglected to blow off the steam before they commenced to unscrew the bolts of the door.

When a few bolts had been freed the strain came too heavily on the others, and. the

explosion followed. The door blew out, and the men were whirled with terrific force

through a brick wall twenty feet away. The vulcanizer itself was thrown backwaixl

fifty feet, through two brick walls, into the car-spring shop, where a dozen men were

employed. The escape of these men without injury seems almost miraculous.

Saw-Mill (83).—The boiler attached to a saw-mill belonging to Cottrill & Kennedy,

and located near Fortville, Ind., exploded this evening with terrible effect. Mr. Cottrill

Avas so severely scalded that he will die, and his partner, Kenned}', was instantly killed.

The mill is almost completely wrecked.

Saw-Mill (84).—A dispatch stating that the boiler in the saw-mill of M. A. York,

at Bernamwood, Wis., a place about seventy miles from Appleton, had exploded June

15th, completely wrecking the mill and killing the watchman. It was very early in the

morning, before the men had come to work, otherwise the destruction of life would have

been very great. The total loss is not known, but probably about $50,000.

Machine-Siiop (85).— Just before noon, June 20th, the boiler in the engine room of

H. E. Penney's machine-shop, on the alley back of No. 315 Third, avenue south, Minne-

apolis, Minn., exploded with disastrous effects, the entire engine room being practically

demolished. A young man named Willie Lunburn, who was employed at the shop, was
knocked down and covered with the debris, and severely scalded by the escaping steam.

Mr. Penney attributes the explosion to the rottenness of the iron in the boiler, and esti-

mates his loss at between $1,000 and $1,200.

Saw-Mill (86).—The boiler in the mill of Behymer, Holbrook & Styles, seven miles

from Shawneetown, 111., on the Ohio and Mississippi road, exploded June 20tli. Besides

injuring the mill, a lot of lumber was destroyed, and a switch and a section of track

were torn up. Loss, $15,000; no insurance. Eight men working about the mill escaped

uninjured.

Papek-Mill (87).—About 9.30 o'clock on Wednesday evening, June — , an explosion

occurred in the Ghent Paper Company's mill, located about one mile northeast of Ghent

village, N. Y. The only employees in the mill at the time were William Watson, the engi-

neer, and a lad named Lampman. The crash was heard by W. H. Sliter, the manager, at

his house, about 300 feet distant, and he ran down to the mill. He discovered that three

of the four cylindrical dryers had exploded. Fragments of the machinery were scattered

in all directions and Watson lay on the floor in an unconscious condition. His skull had
been fractured by a piece of the iron and the blood flowed in a stream from the wound.
The damage to the machinery, etc., by the explosion, is estimated at between $3,000 and

$4,000. The disaster was doubtless caused by an over pressure of steam on the cylin-

drical dryers, which were apparently defective in construction.

Threshing Machine (88).—Yesterday afternoon, June 21st, a steam engine attached

to a threshing machine, at work eight miles from Greenville, S. C, exjiloded. The
connecting band had broken, the engine had stopped, and a number of laborers had
gathered to assist in repairing it, when the explosion occurred without warning, scatter-

ing the bystanders in every direction and throwing some of them thirty yards away.

Woolen-Mill (89).—The boiler at Gants' woolen-mills, near Boonville, Mo., exploded

June 22d, wrecking the building and machinery. Several men were injured, but only

one, the engineer, dangerously. The mills were valued at $50,000.
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Well (90).—A boiler exploded at a well on the Clapp farm, Kendall Creek, near

Bradford, Pa., June 22d, killing the engineer and demolishing the rig.

Mill f91).—A boiler in the mill of Ives & Hale, at Whittlesey, six miles north of

Medford, Wis., exjiloded. June 28th, totally demolishing it, and killing the following

persons: Donald Gerrish, engineer; John Spencer, fireman, colored ; John Stoner. One

was taken in the throes of death from beneath the boiler ruins, the second had his head

blown ofi", and the third had his head crushed by falling timbers. Charles Stenhouser,

Dan Moran, and C. Tuttle were badly scalded.

Stave Factory (92).—At a stave-factory in Marshfield, Wis., recently, the man-hole

plate blew out of a boiler, filling the fireman's pit with boiling water to the depth of

eighteen inches. The engineer and assistant narrowly escaped being scalded to death.

FOREIGN.

Steamer.—The steamer Iskatermburg, plying on the river Volga, Russia, exploded

her boilers May 17th. Twenty-seven persons were wounded by the explosion.

Tug-Boat.—An explosion occurred June 13th, on board a tug in the Rio Chuelo,

South America, killing eight persons and seriously injuring nine others. Four were

blown a great distance and horribly mutilated, and one was smashed to pieces against a

house.

Saw-Mill.—The boiler in Grainger's steam saw-mill, on the fourth concession of the

township of Gosfield, Essex County, Ont. [the county ojiposite Detroit], exploded

June 2d. Richard Stewart, the fireman, was blown about four rods, and striking against

a pile of lumber was instantly killed; Robert Hagan and Henry Grainger were badly

scalded, and Grainger also had some of his teeth knocked out by being struck by

fragments of the boiler. There were but sisty pounds of steam on at the time of the

explosion.

An Old World Project.

Of the proposition elsewhere mentioned, to build a maritime canal through Pales-

tine, the London Railway News says an English company, with the Duke of Marlborough

at its head, has been formed for the purpose of making investigations and preliminary

surveys. So far as at present proposed, the work will include, in the first instance, a

canal twenty-five miles in length, from Haifa, in the Bay of Acre, through the plain of

Asdraelon to the valley of the river Jordan. The depth of the proposed canal is to be

forty feet, and its width two hundred feet. This will bring the Mediterranean into the

heart of Palestine, and go far towards making a seaport of Jerusalem. It is further pro-

posed to construct a canal twenty miles in length from the head of the Gulf of Akaboah

to the Dead Sea, and thus unite the waters of the latter with the Rtd Sea. If these

things were successfully performed it is expected that an inland sea about three hundred

miles long, varying in width from three to ten miles, and deep enough to float vessels of

the largest size, would extend from the Mediterranean to the Red Sea. There are some

matters besides engineering difficulties which may hinder the execution of this project.

The consent of the Porte is indispensable, and certain European powers would undoubtedly

oppose the granting of a firman conferring upon England the exclusive right of way by

water through Palestine. The Holy Land has also sacred associations for Christians

throughout the world, and a wide-spread sentiment among all churches and sects would

doubtless be raised in opposition to the innovation. Sjieaking of this particular subject

the London Times says :
" It is possible that the new enterprise may be proved to the

satisfaction of many devout men and women to be the fulfillment of the prophecy of

Ezekiel, to the etfect that there is to be a broad sea in the desert, and that ' the fishers

shall stand upon it from En-dedl even unto En-eglaim.'

"
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#tltt*
HARTFORD, AUGUST, 1883.

Dangerous Boiler Sellings.

lu setting a horizontal tubular boiler the brick-work of the furnace is so adjusted

as to expose neai'ly or quite one-half of the exterior surface of the boiler to the direct

action of the heat, but care is taken to close in the brick sides of the setting at a point

below which the water never falls except through carelessness and neglect. It will be

readily seen that if the fire and direct heat from the furnace is allowed to come in con-

tact with portions of the boiler that are not protected by the water within, there will be

danger of burning the iron and destroying its strength.

We call attention to this danger from the fact that we have found boilers so set that

the fire line is above tlie water line of the boiler, and a strip of varying width, extending

the whole length of the boiler is exposed to the action of the fire without the protection

of water within. The evident object of this iplan of setting is to get as much heating-

surface as ijossible, so as to secure great evaporative efficiency. But in the effort to

secure this efficiency safety is forgotten. It should be borne in mind that " efficiency "

at the expense of safety is not economy, and while a boiler may api^areutly do unusually

good service at first by some such plan, it may prove very expensive in the end in

repairs, and in greatly shortening the working age of the boiler. Any device that

ignores soimd principles is dangerous, and the effort to gain an advantage by such prac-

tices, where the party doing them is intelligent enough to know the danger, is inexcusa-

ble. It is introducing an element of trickery that should not for a moment be tolerated.

A person setting a boiler may be ignorant of the danger of bringing the fires of the

furnace in direct contact with unprotected iron, but with a full knowledge of the danger,

there is no excuse.

Any circulars of patent boilers, or patent boiler attachments, or boiler " purgers,"

having endorsements signed or purporting to be signed by agents or inspectors of the

Hartford Steam Boiler Inspection and Insurance Company are unauthorized, and will not

be recognized. No one is authorized to sign such endorsements save the officers of the

company.

Pneumatic Tramway Company.—Mr. James L. White, of New York, has favored

us with photographs of the " Compressed Air Locomotive," which is said to be in suc-

cessful operation on an ordinary surface road in Paterson, New Jersey. It is thought

that with one charge of air it will draw a loaded car a distance of ten miles. On the

road in Paterson there is quite a long incline of between 400 and 500 feet to the mile.

This seems to be a practical demonstration of what has so long been needed, viz., some

method by which street cars can be propelled by compressed air.

Mills' New England States Steam Users' Directory has just been issued in

neat and attractive form. It contains a full list of the users of steam boilers in New
England, with the number of boilers in each mill, together witli many valuable hints for

steam users. It can be obtained of the J. N. Mills Publishing Company, 145 Broadway,

New York,
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Henry Clay once owned the lot opposite the White House in Washington, and

Commodore John Rodgers wanted it, but the old Whig pei'sistently refused to dispose

of it. On his return from the Mediterranean the Commodore brought in one of his

vessels a fine Andalusian jackass, which Clay wanted for his Kentucky stock farm. All

his offers were rejected, until one day the Commodore said :
" You can have him for

your lot opposite the White House." " Done," was Clay's rej^ly, and the animal was

shipped off to Kentucky. The Commodore built the now historic house which Secretary

Seward occupied during the war. Here Payne endeavored to assassinate him on the

night when President Lincoln was shot. The lot is now valued at $40,000.

—

Pittshirgh

Despatch.

Cast Iron Boiler Fronts.

Cast iron boiler fronts, as used upon externally fired flush front boilers, are generally

unattractive in ajipearance, ill-fitting, and destitute of all ornamentation. We can under-

stand why this should have been so twenty years ago, when the darkest and dirtiest hole

about an establishment that could not be used for any other purpose was generally

selected as the fittest place to put the boiler; but of late years, there has been a change

for the better, boilers being placed in well-lighted vaults in our cities, or in boiler-houses

provided with a sufficient number of windows to afford ample light in other places

where ground space is not so valuable, a change our boiler-makers have failed to prop-

erly recognized by designing an attractive boiler front, which would be a credit to them-

selves, and in keeping with the boiler's improved surroundings.

Cast iron work can be so easily and cheaply ornamented, there is no excuse for the

ordinary flat-faced boiler fronts which disfigure nine-tenths of our boiler-rooms. Steam-

users would be benefited could a huge bonfire be made of the old style patterns for boiler

fronts, so we might start afresh with fronts of tasteful design, and adapted to the purposes

of their use. The old front has long blocked the way of several modern reforms in boiler

setting, chief among which is that of allowing a distance of from twenty to thirty inches

between boiler bottom and grate, while that of the old construction rarely exceeded

fourteen inches, for wnich castings might be had at many of our boiler-shops and iron-

foundries,—while for the modern design with a few notable exceptions there was neither

patterns nor castings.

Boiler-fronts are often kept very dirty and untidy in appearance, much more so than

need be. In cleaning fires and dampening ashes, it is unavoidable that some dust shall

be blown about and against the boiler fronts, but the quantity may be considerably less-

sened by exercising ordinary care.

I have found it a good plan to have a pile of wet ashes from a previous cleaning,

which, when covered lightly over those just drawn, keeps down much of the usual cloud

of dust which arises and envelops everything in the engine and boiler room, where hot

clinkers and ashes are dampened with a hose. A pile of wet ashes is also a very handy

thing to cover up a fire with in any sudden emergency, and is much safer, effective, and

more comfortable to use, than an attempt to haul fires at such times.

Lamp black and oil are commonly used to paint boiler-fronts, which are kept pre-

sentable afterwards by frequent rubbing down with a piece of oily waste or rag. Asphal-

tum varnish is recommended for the same purpose, and has the advantage in appearance

of giving a glossy coat or finish instead of the usual dead, lustreless hue. F. b. a.
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Economy in Lubrication of iWachinery.

By Geo. N. Comly, Edgemoor, Wilmington, Delaware.

[The following paper and discussion thereon at the Cleveland Meeting of the

American Society of Mechanical Engineers, upon a subject of general interest to steam

users, we reprint from the " American INIachinist."]

In large manufacturing establishments the sum of money paid annually for lubri-

cants is surprisingly great, and where oil is the lubricant the quantity wasted is a very

large percentage of the total amount purchased.

Being convinced that such was the case, I endeavored to ascertain the actual quan-

tity of lubricating material used in a given time on the various machines and in the

various shops connected with the establishment at which I am engaged.

The result was startling, and the investigation proved that one of the most extrava-

gant users of oil was the vertical engine used for driving the principal part of the works

used for machine shop and bridge construction, etc.

The engine was nominally 60 horse power, with IG-inch cylinder and 18-inch stroke,

with an 84-inch diameter pulley, making 106 revolutions per minute, but the indicator

cards were evidence of the fact that frequently 83 horse-power were produced by the

engine.

Owing to the fact that the engine was overloaded, the crank-shaft bearings and

crank pin gave much trouble by heating, and occasionally it was necessary to stop the

engine during working hours.

The expense for lubricating oils on this engine during the month of May, 1883, was

at the rate of -/^^ cents per hour of the time during which the engine was actually run-

ning. The oil used was cosmo-lubric No. 2, costing 65 cents per gallon, and the siDccific

gravity of the oil was 26° Beaume.

During June the oil cost 3^Vo cents per hour run, and the engine was running 120

hours per week, or an average of 20 hours per day.

About the 1st of July, I commenced using No. 10 lubricine-grease on the crank-shaft

bearings instead of oil, and the result was the engine shaft bearings worked much cooler,

gave no more trouble, and the cost of the lubricating material was reduced to 1^^^^ cents

per hour run.

The crank-pin at this time was still using oil, and continued so doing until October

9th, when I had a copper box attached to the stub-end of the connecting rod close to

the crank pin with a i inch tube connecting the box with the crank-pin bearing, and No. 4

lubricine-grease packed in it. No. 10 lubricine was also applied to the guides for the

crosshead, the result being that the cost of lubrication was still further reduced to -J-^-^ of

1 cent per hour run, and the guides and pin worked much cooler than they did previ-

ously when oil was used.

A mixture of jjalm-grease and beeswax in proper proportions will compare favorably

in efficiency to the lubricine-grease.

I have also found mixtures of beeswax and tallow or beeswax and suet to work very

well as lubricants for shafting. The relative proportions must, of course, be made to

suit circumstances.

During the past eight months the line shafting has been running without oil, depend-

ing exclusively on the mixtures such as already described. The shafting is all provided

with ball and socket hanger boxes, and the top half of the box has two cups cast in it,

in which grease is packed, each having a cast-iron cover fitting closely over it to keep

out the dust. This cover is chained fast by a very light chain, to prevent it from being

lost or knocked down by ladders, etc.

The center oil hole, where a self-oiler is usually placed, should be stopped up with
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a cork to keep out dust at that point, and the use of oil is not allowed on any of the

shaft-bearings where the grease can be applied.

By the regulations already described, the cost of lubricants has been reduced 44/^^ in

the cases noted above.

Means have been jirovided for using the grease on nearly all of the engines running

at the works, and on several of the heavy machines, the result being a saving of lubri-

cant and cool running of the journals.

It is better, when applying the grease, to make large holes in the caps of the bear-

ings (perhaps 1^ or 1|^ inches diameter, if allowable), and permit the grease to be packed

directly on the journal surface. Where this cannot be done, a funnel-sha]3ed cup is

attached to the oil hole, in which is a copper-rod, one end of which presses against

the shaft, while the other end passes through a spiral spring, which is tightened to the

required tension by a screwed cap. The cup is filled with the grease, and the rod pass-

sing though it melts the grease by the heat caused by the friction of the copper rod on

the journal, the spring being tightened sufficiently to produce the necessary friction on

the end of the rod.

Plain copper boxes, however, are frequently preferable, with lids to keep out dust.

A piece of copper rod nm through the center of the box touches the shaft, and the hole

between box and shaft is made much larger than the size of the rod or copper, so that

the grease can be well pushed down on to the shaft.

After reading the above paper, J. J. Grant said they (Grant & Bogert Machine Tool

Works) were running their line shaft with similar lubrication. The bearings were always

cold, and the cups required no attention. He considered it a great success.

Mr. Comly said, in explanation, that tlie boxes were originally of bronze ; then they

lined them with a composition of lead and antimony. But, although they run better,

they always run hot till they used lubricine, when they had no further trouble.

C. J. H. Woodbury said his observations were that grease cost less, but that the

friction was greater than with oil. He instanced a mill where the change had been made

from oil to grease. It was thought that the friction was increased, so two shafts equally

loaded, were tried—one with grease and the other with oil. He tested the matter, and

found that where oil was used the temperature was increased but eiuht degrees; where

grease was used the increase was thirty-eight degrees above the temperature in the room.

The friction surface was 135 per minute; pressure, fourteen pounds per square inch.

The friction was increased 33 per cent, by the use of grease. He thought the oil used

by Mr. Comly w^as too light for heavy bearings. Cotton mills generally were using

licrhter oil. In one mill, where the power was limited, the output was increased five per

cent, by the use of lighter oil. In another instance they could run with the gate par-

tially closed. Where journals would not run cool, however, it was necessaiy to use

heavier oil, or even grease, and submit to loss from increased friction.

Asphalt as Fuel.—The Mexican Financier says: "Inventors ought to find a good
field in the study of some eft'ective means to utilize asphalt as fuel. The solution of this

question would be of great service to this country. It is said that many of what were

thouirht to he coal mines, recently discovered in various parts of Mexico, are really

deposits of Intumen. Xow while asphalt is highly combustible, there seems to be at

present no practicable method to utilize it as fuel, owing to its melting when subjected

to heat. It is likely, however, that with the demand for cheap fuel now felt all over the

country for railway, mining, and other industrial purposes, some efl'ective method may be

devised to make practical use of its heat-producing qualities; burning it, perhaps, after

reducing it either to a liquid or vaporized form. The inventor of such a process could

command a handsome fortune for the use of the right in this country. The products of

tlie new oil wells in Vera Cruz, much of which are said to be too heavy for illuminating

purposes, might also be utilized in the same manner."
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A Buried City of Lilipulians.

We clip the following from the New York Ohserrer :

In the summer of 1839 I spent some two or three weeks on the Gumberland Moun-

tains in Middle Tennessee. I had been engaged in teaching, and was in need of rest,

and taking a good horse rode up to the Chalybeate Springs, in Wliite county, some

twelve miles from Sparta, the county seat. These springs were on the road across the

mountains, from Nashville to Knoxville, East Tennessee, and about one hundred miles

from the former city.

They were kept at that time by a New England man named Beckwith, and some

thirty or forty persons were there.

We heiird from our host that there was a buried city of liliputians some five miles

distant, through the mountain passes, and a company of five gentlemen, with a colored

man for a guide, started out to make an investigation. Our road was a mere bridle j^ath,

and would have l)een quite impossible to find without a guide. We reached the place

about noon, and at once began our inquiries. The farm was owned by Thomas Wilson,

a good Scotch name, and I have no doubt a man of truth. He said when he came there,

some thirty years before, the ground was covered with the largest growth of trees, pop-

lar, sugar-maple, black-walnut, and ash. It was what was familiarly called a cone in the

mountains—the soil a rich, sandy loam, and the field was then in corn. The walls of the

city were in the form of an octagon, or nearly so, and enclosed about six or eight acres.

They were about three feet high, made of earth and loose stones thrown up, and bore

the marks of the plow, and had evidently been very much higher. To show their

great antiquity, a stump of a poplar was pointed out, standing directly on the wall, that

measured six feet two inches across, and must have been five hundred years old—count-

ing the rings in an inch, and estimating the whole number in the tree. No doubt it had

stood there wiien Columbus discovered America, and was a good-sized tree then. Eun-

ning through the center of the town were two rows of houses, on each side of a street.

These were mere circles of earth, only a foot or eighteen inches high, and about twelve

feet in diameter. Near the center were two such circles, about thirty feet in diameter,

which had probably been their council houses. These could be distinctly traced,

although evidently greatly reduced by time.

But the strangest part of the story is yet to be told. Mr. Wilson told us that on ther

highest part of this enclosure many graves.had been opened, and skeletons found. They

came upon them, in the first place, while plowing. The plow struck a flat stone,

and on turning it up there was found a human skeleton, of a very diminutive size. He

said that aliout a hundred had been exhumed up to that time. They were all buried in

a sitting posture, with the knees drawn up near the chin, and the hands clasped on the

top of the head. A flat stone was at the bottom and on the four sides and on top. By

taking an iron crow-bar, and striking it down in the mellow soil, we soon found a grave.

We opened two that afternoon. In each grave there was found a vessel of some kind,

usually a bowl, about the size of an ordinary pint bowl, which had undoubtedly con-

tained food. In one of the graves which we opened, there were found four vessels, all

made of clay and muscle-shell and charcoal, well' worked together, and either burnt or

dried in the sun. The soil was remarkably dry, and the bones and the vessels were well

preserved. We found in one of these graves, in addition to the bowl, a small sized din-

ner-pot, with ears on the sides just like the dinner-pots of our grandmothers. It was not

like them, of iron or copper, but of this same composition with the other vessels. It

would hold about three pints or perhaps two quarts, and was made quite symmetrically

and with an eye to beauty. In this pot was the bone of a deer's leg. charcoal, and a

muscle-shell about one and a-half inches wide and three inches in length. This was no
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doubt put in for a spoon, and the piece of venison, and perhaps other perishable food,

with fire, now only charcoal, for the supply of the departed, on his long journey to the

happy hunting grounds, with provisions. In the same grave was a tray, about eighteen

inches long, and nine inches wide, and two inches deep. Also, a small vessel that would

hold, perhaps, a gill, for salt, most likely.

The bones were well preserved, and we got out the entire skeleton, even to the bones

of the fingers and toes.

And now the most curious of all is to be told. The bones of the thigh and of the

arm were not quite half the length of an ordinary man; so that they could not have

been more than two and a half or three feet in height. They were not the bones of chil-

dren, for they were hard, and children's bones of that size would have perished in a few

years, being almost wholly cartilage. Beside, they had the wisdom teeth, which proved

that they were adults. Then, all the graves which had been opened contained these

small skeletons : not one exception. There could not have been so many infants buried

in one place. In this same grave, which seemed to be that of a chief, we found on the

neck two small ornaments about the size of an old-fashioned copper cent, carved out of

muscle-shell, with holes through them for a string to tie them round the neck. At the

head of the grave, inside of the stone casing, there was a piece of black slate about

eighteen inches long and three inches wide, and three-quarters of an inch thick. We
examined this slate very carefully for some hieroglyphics or letters, but found none. In

the other grave which we opened we found only the ordinary bowl and the bones. Tak-

ing up our treasures in baskets, we carried them over to the hotel, and divided them

among us as trophies. Mine were left in a box till called for, but I never got them.

Returning by a different route through the Squeechy Valley, when I wrote for them to Mr.

Beckwith. he said they had been carried away. I kept one of the mother-of-pearl orna-

ments in my pocket-book for many years, and I believe it is still in existence.

Why did I not write out some account of this wonderful discovery at the time ?

Simply because I thought it would be regarded as a hoax. E. P. Pratt.

Portsmouth, Ohio, July 17, 1883.

East River Bridge.

The following facts and figures regarding the East River Bridge will be of interest

to engineers throughout the world.

Length of river span, 1,595 feet 6 inches.

Length of each land span, 930 feet.

Length of Brooklyn approach, 971 feet.

Length of New York approach, 1,562 feet 6 inches.

Total length of bridge, 5,989 feet.

Width of bridge, 85 feet.

Number of cables, 4.

Diameter of each cable, lo| inches.

First wire was run out May 29, 1877.

Length of wire in four cables, exclusive of wrapping wire, 14,301 miles.

Length of each single wire in cables, 3,579 feet.

Weight of four cables inclusive of wrapping wire, 3.5884 tons.

Depth of tower foundation below high water, Brooklyn, 45 feet.

Depth of tower foundation below high water, New York, 78 feet.

Total height of towers above high water, 278 feet.

Clear height of bridge in center of river span above high water, at 90 degrees

Fahrenheit, 135 feet.
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Height of floor of tower above high water, 119 feet 3 inches.

Size of caissons, 173 X 102 feet.

Grade of roadway, 3^ feet in 100 feet.

Heiglit of towers above roadway, 159 feet.

The weight of the whole suspended structure (central span), caljles and all, is 6,740

tons, and the maximum weight with which the bridge can be crowded by freely moving

passengers, vehicles, and cars, is estimated at 1,380 tons, making a total weight borne by

the cables and stays of 8,130 tons, in the proportion of 6,930 tons by the cables, and 1,190

tons by the stays. The stress (or lengthwise pull) in the cables due to the load, becomes

about 11,70U tons, and their ultimate strength is 49,200 tons.— Van Nostrand's Record.

"Groombridge 1830."

THE GREAT STAR THAT IS RUSHIKG THROUGH SPACE AT THE RATE OF TWO HUNDRED
MII.ES A SECOND, OR THEREABOUTS.

[New York World, January S, 1SS3.]

There is a star called Groombridge 1830, which is known to be flying through space

at such a rate of speed that the attraction of all the bodies of the universe can never

stop it. Newton's first law of motion is that " a body once set in motion and acted on

by no force will move forward in a straight line and with a uniform velocity forever."

Groombridge 1830 is a body which has come in at one part of the borders of the uni-

verse, and having found the attraction of all the vast masses of suns, among which our

own Is but as a mote in the light, to be practically " no force," speeds on its way with a

velocity which, in Professor Simon Newcomb's words, will, within two or three million

years, carry it beyond " the extreme limit to which the telescope has ever penetrated."

By this it is meant not merely that it will pass beyond the stars, for the stars, many as

they are, and at absolutely incalculable distances as by far the greater number of them
are, are but a handful. All of them are within or close to the galaxy of which the solar

system forms a part. The streak of light in the heavens which we call the Milky Way
appears as it does only because the galactic region is a circular disk, the diameter of

which is eight or ten times its thickness. The sun with the earth is near the center of this

disk, so that when we look towards the circumference of it we see the stars crowded

together, while, when we look towards the flat side of it, they are comparatively few and

scattered. The Milky Way is what we see when our eyes turn towards the circumfer-

ence. If the earth were a transparent ball a man at its center would see the galaxy, with

the Milky Way as a belt runliing completely around it. The star Groombridge 1830 is

not only on its w'ay past all these visible stars, but it will go beyond them and pass

among and through the region of nebulae by which the disk is surrounded, for the

nebulas in all probability are but collections of glowing gas— the substance of which,

according to a generally received theory, suns and world are made.

No other star is known to astronomers which has a proper motion so great as that

which is bearing Groombridge 1830 on its way through infinite space and which is not

less than two hundred miles per second, nor does science give any account of what pro-

duced it. As has already been said, an appliication of Newton's first law of motion shows

that upon it the attraction of the whole universe of stars is absolutely "no force" to it.

The star acts as if it had once been set in motion to go on at a uniform rate of velocity

forever, either alone in space or from some other distant " universe " of which nothing is

and nothing ever can be known, towards some other universe compared wilh which our

own is not even as a cloud of dust. In such a matter as this an original impetus is out

of the question. In the starry heavens masses /a^^—they are not driven; as the moon
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constaatlj' falls towards the earth, so the planets constantly fall towards the sun. In

other words, gravitation acts throughout the universe—wherever there is matter subject

to this law, and therefore it is evident that this great star, wherever it came from and

wlierever it is going to, is doing its work in obedience to the law of attraction. A
recent speculation may give an indication of what the giant star is on its way to accom-

plish, and this work is nothing more or less than the redistribution of the matter of

some other universe than ours, which redistribution may have a serious effect upon the

universe of which we are a part and parcel. The effect will be remote enough in time,

and yet it is not by any means impossible that it may be felt long before the limit of

years has elapsed which Professor Newcomb has assigned to the star for its disappear-

ance from telescopic vision. Action and reaction are equal and in opposite directions.

If Groombridge 1830 be moving towards some other great mass, the other is moving

towards it, possibly with equal and possibly Avith greater velocity, and if the whole mass

of the heaven of stars in our galaxy cannot arrest the path of the one it can hardly have

any effect upon the other. In other words, our little universe need not be considered at

all as a factor in the problem.

The speculation which has just been spoken of is founded on the Nebula theory,

which is grounded solely in physics. The result of the theory is well known to be that

suns will clash with suns, the heat resulting from the impact being sufficient to disperse

the matter of which they consist through a space nearly, but not quite, equal to that

which it occupied when the suns began to form. The process of condensation will then

begin anew, and gradually form a body equal in mass to the sum of the suns which took

part in tlie coUison. The volume, of course, will be larger than any of the individual

suns. Collision after collision and subsequent condensation after condensation will take

place until, at a remote distance, two enormous bodies alone will remain, which will then

begin to gravitate towards each other with constantly accelerating velocity, until they

meet and sufficient heat results to make of the whole universe a nebula such as it is sup-

posed to have been at first. And so, for one long swing of the pendulum of eternity,

actum est de homine. The star Groombridge 1830, a runaway, a stranger to this poor

universe of ours, is supposed to be in relation to some other star, one of two such great

masses built up of the wrecks of the systems which once were a " universe " on its Avay

to meet another of like proportions. And then the crash ! If the tremendous cactaclysm

take place near our system of stars it will certainly be involved in the ruin, and if

remote, then such a nebula will blaze up in the heavens that we shall not have any need

of sun or moon or stars forever.

A Discovery.

VALUE OF EUCALYPTUS LEAVES TO llEMOVE SCALE FROM BOILERS.

It will be remembered that a few years ago there was a craze among land-owners in

the counties bordering the bay of San Francisco for setting out Eucalyptus trees, and

hundreds of thousands of them were planted. These trees have been found to contain

qualities useful for a greater variety of purposes than probably any other natural product,

but the supply has so far exceeded the demand that most of the groves have become

burdens to their owners. The discovery lately of the use of the leaves as a steam boiler

incrustant-preventive bids fiiir to largely increase the market for them. The greatest

difficulty that engineers have ever found to contend with is the formation in their

boilers of an incrustation from tKe solids contained in the water. Thousands of things

have been used to prevent the formation of this "scale," as it is commonly called. Bran,

potatoes, wood, cobblestones, sodium, chemical compounds, many and varied and
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numberless mechanical contrivances have been tried, many to no ])urpose, while some

were found to mitigate the evil. None were found near perfect. The incrustation eats

away the shell of boilers and is almost the sole cause of explosions. A greater evil, from

an economical point of view, is the loss of fuel, caused by the fact that the incrustation

is one of the poorest conductors of heat. Indeed, the consumption of fuel in boilers

badly " scaled " is increased in many cases as much a hundred per cent. It is estimated

that the increased cost of running locomotives in the Middle and Western States

averages $750 per year for each boiler. George Downie of Salinas City several months

since discovered that eucalyptus leaves removed scales from a boiler of his. He
associated with himself Joseph McGillivray of Oakland, and they have since made

extensive experiments and, it is claimed, with the most satisfactory results. So assured

are they of the value of the discovery that they have secured patents in the United

States, Great Britain, Germany, and other countries.—Examiner.

The Scorpion.

Dr. C. J. Wills, late one of the medical officers of Her Majesty's telegraph depart-

ment in Persia, in his volume on Modern Persia says that he had heard from a Swedish

physician at Shiraz, that scorpions, when they see no chance of escaping capture, commit

suicide: " He told me, that when one was surrounded by a circle of live coals, it ran

round three times and then stung itself to death. I did not credit this, supposing that

the insect was probably scorched, and so died. I happened one day to catch an enor-

mous scorpion of the black variety. In Persia they are of two kinds, black, and light-

green, or greenish-yellow ; the black variety being supposed to be much the more venom-

ous. The full-grown scorpions generally are from two to three inches long; I have

seen one iive inches when extended from the tip of the claws to the sting, but he was

phenomenal. The one I caught was very large, and to try the accuracy of what I sup-

posed to be a popular superstition, I prepared in my courtyard a circle of live charcoal a

yard in diameter. I cooled the bricks with water, so that the scorpion could not be
scorched, and tilted him from the finger-glass in which he was imprisoned unhurt into

the center of the open space; he stood still for a moment, and then, to my astonishment,
ran rapidly round the circle three times, came back to the center, turned up his tail

(where the sting is), and deliberately, by three blows, stabbed or stung himself in the
head ; he was dead in an instant. Of this curious scene I was an eye-witness, and I

have seen it repeated by a friend in exactly the same way since, on my telling the thing,

and with exactly the same result. For the truth of this statement I am prepared to

vouch."

Salt in Lime Whitewash.
A correspondent of a German paper says that a few years ago it was decided to

whitewash the walls and ceiling of a small cellar to make it lighter. For this purpose a

suitable quantity of lime was slacked. A workman who had to carry a vessel of common
salt for some other purpose stumbled over the lime cask and spilled some of his salt into

it. To conceal all traces of his mishaj) he stirred in the salt as quickly as possible. The
circumstance came to my knowledge afterward, and this unintentional addition of salt

to the lime excited my liveliest curiosity, for the whitewash was not only blameless, but
hard as cement, and would not wash oft'.

After this experience I employed a mixture of milk of lime and salt (about three

pai'ts of stone lime to one part of salt), for a court or light well. To save the trouble
and expense of a scaft'old to work on, I had it applied with a hand fire engine (garden
syringe ?) to the opposite walls. The results were most satisfactory. For four years the
weather has had no etfect upon it, and I have obtained a good and cheap means of
lighting the court in this way.

—

Ex.
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Fusible Plugs.*

A fusible Y>\ug is a composition shell filled with Banca tin, lead, or some suitable

alloy, intended to be used as a safeguard against a class of disasters caused by low water.

Fusible plugs are variously placed according to the type of boiler in which they are

used ; the idea being to place them upon the highest point of the fire line. Their opera-

tion is as follows : So long as water of ordinary temperature is in contact with the plug

it remains intact, but if uncovered by a deficiency of water the filling melts before the

boiler can be dangerously overheated, while the discharge of steam through the aper-

ture of the plug gives a warning of impending danger, and slightly reduces the pressure

within the boiler.

The shell for fusible plugs should be made of hard brass that will insure durability

and admit of a proper finish with a clean cut thread ; and substantial hexagonal head,

made stout and strong, to withstand

frequent removal and replacing for ex-

amination ; and refilling when necessary.

The cored holes for the fusible filling

are variously made by diflerent manu-

facturers, some being straight, others

straight with a conical head, while

others again are bell-mouthed.

The straight ones we think are inse-

cure, with a constant liability to fuse in

and out of season. Those with straight

bore and conical head are better if the

countersunk part forming conical head is

properly done, while the bell-mouthed

ones present a weak section about the

head, so that if the plug is set fast in

the boiler-head, as it is apt to be after

one or two years' use, it will be almost

impossible to get it out without such

distortion as will prevent its further

use. Therefore, while we would recom-

mend every one who uses fusible plugs to have one or more extra ones on hand so there

may be no delay in replacing a melted one, we would only advocate the use of such a

formed plug as would promise sufficient durability to withstand several refillings. This

we think may be accomplished if the cored hole for the fusible filling should be made

about half an inch in diameter at the head end " A," tapering to say three-quarter inch

at the opposite end, or point of the plug "B," as shown full size in Fig. 1, in which

" A, B," is the conical shaped filling, and " C," a cross section of a portion of the boiler-

head with the plug in position.

Reprinted to correct errors noted in October Number, page 167.
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The experience of the company causes it to favor a longer plug than is ordinarily

used, one about two inches long exclusive of the head of the plug, with a projection not

exceeding one and one-half inches, nor less than one inch into the interior of the boiler

beyond the boiler-head. The external diameter of this plug should be about l^^^ inch,

which corresponds to the size of an inch pipe-tap. The thread need only be cut upon

half the length of the plug ; the other half may be turned down to about 1^% inch diam-

eter and not threaded—as shown in figure. This pattern we have found more desii'able

than the short ones commonly provided ; evidently because while surrounded by water

it cannot be treated to a temperature sufficiently high to melt it.

Occasionally we find the filling of short fusible plugs badly honey-combed on the

fire side for a distance nearly through the head of the boiler, the fusible part having

apparently melted in the ordinary use of the boiler, there being no other indications of

over-heating apparent, leaving but the dross and a light film of good material next to

the water side. In some externally fired boilers, where the fusible plug is tapped into

the back head of the boiler, they last for years without giving trouble. In internally

fired boilers they are not generally so durable.

The National Boiler Insurance Company of England, who own a patent for what

appears to be a very meritorious fusible plug, which they recommend for all boilers

under their inspection, do not consider a plug reliable for a period exceeding two years

without refilling. It is generelly believed by engineers that after a year's service the

ordinary fusible plug cannot be depended upon to fuse at a low temperature, owing

possibly to changes which occur in the character of the alloy.

Banca tin is the filling recommended by the United States Engineers, and we believe

it to be as reliable as most of the alloys. Of course the purity of the article determines

its usefulness for this purpose. We have a plug that melted inside of two weeks after

being put in service, as also did several others of the same manufacture, under like cir-

cumstances previously, there being an ample quantity of water in every case, and no

unusual disturbance noticed within the boiler. The melting was attributed to some

peculiarity in the composition of the alloy— apparently such as to cause it to fuse at a

much lower temperature than it should have done.

The law of Massachusetts requires a fusible plug upon all boilers, as also does the

municipal law of several cities. The rules of the United States Steamboat Inspection

service provide as follows

:

" Rule 31. All steamers shall have inserted in their boilers plugs of Banca tin at

least one-half inch in diameter at the smallest end of the internal opening, in the follow,

ino- manner, to wit: Cylinder boilers with flues shall have one plug inserted in one flue

of each boiler, and also one plug inserted in the shell of each boiler from the inside,

immediately before the fire line, and not less than four feet from the forward end of the

boilers. All fire-box boilers shall have one plug inserted in the crown of the back con-

nection, or in the highest fire-surface of the boiler. These plugs, in external diameter,

must correspond in size to a one-inch gas or steam-pipe screw tap."

Inspectors' Reports.

July, 1883.

Below is given the usual summarj^, so far as the reports have been received, of the

work done by the Inspectors of the Company for the month of July last. The number

of inspection trips made foots up 2070, by which 4567 boilers were visited. Of this

number 2171 were internal inspections, while 405 others were tested by hydrostatic pres-

sure. The number of boilers condemned, or considered unfit for further service, was 41_
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The total number of defects found which were considered sufficiently serious to be re-

ported foots up 3563, of whieh 663 were considered dangerous. The usual tabular

statement of defects is given below :

Nature of defects.

Cases of deposit of sediment, . . -

Cases of incrustation and scale, . . -

Cases of internal grooving, - - - -

Cases of internal corrosion, - - - -

Cases of external corrosion, - -

Broken and loose braces and stays, - - -

Defective settings, . . - . -

Furnaces out of shape, . . - -

Fractured plates, - - - , -

Burned plates, . . . . -

Blistered plates, . . . - -

Cases of defective riveting, - - - -

Defective heads, . . _ - -

Leaky tubes,------
Leaky seams,------
"Water gauges defective, . - . -

Blow-out defective, - - - - -

Cases of deficiency of w^ater, . . -

Safety-valves overloaded, . - - -

Safety-valves defective in construction.

Pressure gauges defective, - - - -

Boilers without pressure gauges, - - -

Whole number.
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ing them clean. The best way to connect them to a boiler is to run each one separately

into the boiler straight through the front head. No. bends in the pipe should be

admitted. If the pipes are straight they may be easily cleaned by running a wire

through them, even when steam is on the boiler. The connections should be of good

size, not less than |-inch pipe being used.

When the cocks are placed on a column, or combination, the pipes connecting this

with the boiler should never be less than 1^ inches in diameter. They are usually made
one-half or three-fourths of an inch. Where bends occur in these pipes, tees or crosses

should be used, instead of elbows. Then by simply removing tlie plugs from the tees,

the pipes may be easily cleaned out without disconnecting them from the boiler. A
half-inch pipe should be run from lower end of water column into the ash-pit. This

pijie should be provided with a valve, by opening which the apparatus may be blown

out once or twice daily.

When gauge cocks become worn so that they begin to leak, it is very poor policy to

continue them in use. They should be at once repaired or new ones substituted. When
it becomes impossible for an engineer or fireman to close a cock after " trying " the

water, he is very apt to tiy it only when he is obliged to, and very naturally too. The
possible risk thus incurred of letting the water get low in the boiler is one that no steam

user can afford to take.

BOILER EXPLOSIONS.
JULY, 1883.

Steamer (93).—The boilers of the steamboat Susquehanna blew up July 3d, at her

dock in the Susquehanna river, at Wilkesbarre, Pa. The boat was torn to pieces.

There were no passengers on board save the employees, who were injured as follows

:

John P. Delwiller, fireman, arm broken and concussion of the brain, and cannot recover

;

Perry Hilghes, engineer, hand and face burned ; Charles Nuiley, the pilot, cut and

bruised about the body. Edward Richardson, a traveling agent, of New York, had just

stepped upon the gang-plank when the explosion occurred, and was hurled in the air

several feet, landing on the shore uninjured.

Saav-Mill (94).—At 9 o'clock, a. m., July 5th, seven miles south of Huntsville, Texas,

the boiler in J. F. Kelly's saw-mill exploded with fearful consequences. Dick Grant, the

colored fireman, and his assistant, John Barkful, a convict, and two other convicts,

named Slade and Jordon, were instantly killed. Four other convicts, named Nichols,

Swarbe, Franklin, and Collard, were seriously injured, while Mr. Kelly, the proprietor,

his partner, Henry Miner, and a man named Harrington were severely bruised and

scalded. Burt Murray was slightly bruised by falling timbers. The mill was totally

destroyed. The explosion is attributed to carelessness on the part of the engineer.

Steam-Tug (95).—The steam-tug employed by the city of Baltimore exploded her

steam drum while at the quarantine wharf, July Cth. Bcntley, the engineer, and Ander-

son, the fireman, were terribly scalded. The tug was in the act of starting to board a

steamer which was coming up the river.

Saw-Mill (96).—The boiler in a shingle-mill belonging to Hoogstraat & Cousins,

near Custer Village, Mich., exploded July 12th, killing John Mcintosh, the engineer,

fatally scalding Tim and Pat Doyle, and slightly injuring several others working about

the mill. The boiler was a new one, and, at the time of the explosion, the foreman says,

contained two gauges of water. The damage to the mill will reach $3,000.
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Saw-Mill (97).—A Millsboro, Wis., dispatch says: A boiler in Philip Hendricks'

saw-mill exploded July 13th, doing damage to the extent of $2,500. Half the boiler

was hurled three hundred feet, just over the heads of twenty men. An employee named

Mead was slightly injured.

Paper-Mill (98).—The boiler in the Glens Falls paper-mill exploded July 16th,

killing several people. The boiler was thrown a distance. of 500 or 600 feet. The

building is a complete wreck. The following is a list of the wounded : Christopher

Yattan, fireman, Charles Miller, Charles Gower, machine-tender, E. J. Dickinson,

Timothy Buckley, Michael Buckley, Stephen Lynch, Lee Parks, foreman, Edward

Sweeney, the engineer, Patrick Sullivan, Charles Lee, and Miss Nellie Sullivan. The

ruins were on fire within fifteen minutes after the explosion, and the flames spread with

great rapidity. A small brick building, located forty feet from the boiler-room, was

destroyed by the concussion.

Blast-Fuenace (99).—A terrific furnace explosion occurred at Kutztown, twenty-

six miles from Reading, Pa., early in the morning of the 17th, by Avhich one man was

killed and several others seriously injured. The eight boilers of the anthracite furnace,

owned by the Philadelphia & Reading Railroad Company, and operated by William M.

Kaufman & Co., exploded, reducing the furnace to a mass of ruins. Preparations had

been made for casting, and the employees were outside the building taking a rest before

tapping the furnace, when the explosion occurred. Large pieces of the boilers were

hurled a great distance, and the debris of stone and shattered timbers were thrown

about in great confusion. The engine and boiler house was entirely demolished. Frank

Waltman, aged twenty-one years, of Topton, was instantly killed, being buried under

the hot boiler, iron, and other debris. Solomon Waltman, his father, was injured in the

legs and lower part of the body. Henry Waltman, aged forty years, was rescued from

under the ruins. He was injured internally, and will die. Morris Good was severely

scalded by escaping steam. Engineer Marstellar was also badly injured, and a number

of other employees badly hurt. The force of the explosion shook the earth and aroused

the people for miles around. Damage to the furnace will amount to many thousands of

dollars.

Saw-Mill (100).—Noble & Benedict's saw-mill, six miles west of Sand Beach,

Mich., was the scene of a boiler explosion July 17th. Charles Stover, of Fremont, the

engineer, was instantly killed. The machinery and boiler were old.

Locomotive (101).— A locomotive on the Pacific division of the Chicago, Milwau-

kee & St. Paul railroad exploded near Forristou July 23d. The engineer and fireman

were badly scalded.

Saw-Mill (102).—The boiler in J. D. Vick's saw-mill, near Russelville, Ark.,

exploded July 28th, killing William Hudson, and seriously wounding Payne Hudson.

One other man was injured.

The following are the dimensions given for the proposed Messina Tunnel : Length,

44,443 feet, or 8y\ miles; fall from Sicily to datum line, 506.17 feet; length below the

level of the sea on the Sicilian side, 15,382.69 feet; length under the strait, 14,107.4 feet;

fall from Calabrian side to datum line, 502.56 feet; length below level of sea on Calabrian

side, 14,979.24 feet; fall of straight parts, 35 in 100; fall in curves, 32 in 100; to cost

$13,774,000.
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HARTFORD, SEPTEMBER, li

The Albatross and Deep Sea Dredging.

Tlie United States Steamer " Albatross," built for the use of the United States Fish

Commission, is a beautiful j^iece of naval architecture. It was designed especially for the

service of the Commission, and is comj^lete in all the appointments necessary for that

service.

Prof. Spencer F. Baird, Secretary of the Smithsonian Institute, and under whose

supervision the investigations of the Fish Commission are made, gave careful attention

to all the details of fitting and furnishing the vessel with such a])paratus and appoint-

ments as the service demanded. In this he was ably assisted by Lieut.-Commander Z.

L. Tanner, of the United States Navy, who is commander of the Albatross. The Fish

Commission Station for the New England coast is at Wood's Hole, Massachusetts, the

connecting link between the waters of Vineyard Sound and Buzzard Bay. Here is a

fine harbor, and on its shores are the laboratories where the " catch " is landed w'hen

the boats come from their dredging trips in the adjacent waters.

The Albatross is designed for deep sea work, and her trips often extend beyond the

Gulf Stream into water tw^o and three miles deep. The hull of this vessel is modeled

to go astern with facility, which often becomes necessary in deep sea dredging. Her
machinery is all of the most substantial character. Her length over all is 234 ft.

;

breadth of beam, 27 ft. 6 in. ; depth, from top of floor to tojD of deck beams, 16 ft. 9 in.

;

displacement on 12 ft. draft, 1,000 tons. There are five transverse iron bulkheads and

six water-tight compartments. The vessel is fitted with state-rooms, bath-rooms, cook-

ing find mess-rooms for officers, civilian scientific staff, and assistants. Ample provision

is made for the " catch " in and adjoining the work rooms and laboratories. Here will

be found sinks with alcohol and water tanks attached, wall cases for books and appa-

ratus, and the medical disjjensary, and adjoining is the chart room. The vessel is pro-

pelled by twin screws 9 ft. in diameter and 14 ft. 10 in. mean pitch. They are driven by

a double pair of compound condensing engines with cylinders 18 in. and 34 in. in

diameter and 30 in. stroke of piston. There are two overhead return flue boilers, 8J ft.

in diameter, 21^ ft. long, with 93 square feet grate surface. A steam chimney or super-

heater 7 ft. 4 in. in diameter and 14 ft. high above shell. Among the interesting pieces

of apparatus aboard are the Sigsbee Deep Sea Sounding Machine, the sounding rods,

water cups, and gravitating trap for collecting specimens at known intermediate depths.

There are also dredge nets, rake dredges, deep sea thermometers, etc., etc. The vessel is

lighted at night with the Edison incandescent system. An arc lamp of great power

serves to illuminate the surrounding surface of the sea. A powerful submarine lamp is

also provided which can be lowered to any depth not exceeding 1,000 ft. for deep sea

explorations. There probably never was a ship so well equipped for such service as this.

The Albatross has been on its station at Wood's Hole the past summer and has done

some very important work. She was caught out in the great August storm, which was

so destructive to shipping on the "Banks" as well as along the whole coast. During this

storm she was on or near George's Bank, and considerable anxiety was felt for her safety.

But a few days after she steamed into the harbor of Wood's Hole in perfect order, to the

great delight of the whole scientific corps and citizens as well. It was the privilege of

the writer to be at the harbor when she arrived. Commander Tanner reported very

rough weather and high seas, but said there was little time when the dredges were not
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out. Tlie dredging in some instances was in water 12,000 and 15,000 feet deep. Many-

rare specimens of tlie denizens of the deep seas were secured, of which much might be

said, but our space forbids.

We congratulate Prof. Baird and his associates on the accomplishment of a long

cherished desire, and shall expect interesting and valuable rejDorts from the work of the

Albatross.

The Inspector's Story.
" The Union Manufacturing Company have applied to us to inspect their boilers, so

you will go there to-morrow morning, I\Ir. Right," said the Chief Inspector as we were

leaving the office one evening, and he added, the boiler in the old mill is about fifteen

years old, and I don't know how well it has been cared for during the past three years;

look very carefully over it, and see if it is in fit condition for their pressure of 80 lbs.

When I arrived at the " Union " at an early hour the next morning, the superintend-

ent told me they had all their boilers open and ready for our inspection. " If you will

take the battery of new boilers first,—they are in first-class condition, and probably won't

require anything. As soon as they are inspected we will start up, while the old mill

won't be started until next week, and you can take your time there.

I found the new boilers, as they were called, they having been in use something

more than a year, not nearly as good as they were assumed to be, for they had a consid-

erable accumulation of sediment and scale upon the bottom sheets, while in two

boilers of the battery the girth seams had been leaking for a time unobserved and cor-

roded the adjacent sheets, that all the boilers required a thorough cleaning out before

starting up, and periodically afterwards. I also recommended that the blow-oft' should be

removed from the front head of the boiler, and be properly attached to the bottom of the

shell near the back end, where it would more effectually drain the boiler and serve the

purpose of its use. These defects, with some needed repairs, and pointing up upon the

brick setting, when reported to the superintendent surprised him. " I thought these

boilers were in tip-top order," he said, ''from the reports which reached me; however,

it is better to know the truth, and I will put on a force of men to make the repairs

immediately."

The boiler at the old mill I found in a most dangerous condition from a heavy

deposit of mud and scale, which had been there a considerable time, many of the tul es

being solidly imbedded and burned out, while others were dangerously thin. It did

not appear that this boiler could have been properly cleaned for a considerable time, for

the handhole plate at the back end could not be got out, being banked in firmly by the

aocumulation behind it. Is certainly seemed that it had not been taken oft' during the

preceding two years.

The boiler had evidently been well built, and had it been properly cared for might

have done good service for some years longer, I thought. As I stopped for a breathing

spell, laid down my tools, and looked about me at so many evidences of neglect, I felt

indignant, and involuntary exclaimed :

"The man who has charge of this boiler out to be kicked out of the place and never

allowed to go near another one."

" You may well say that," was the reply, which seemed to come from towards the

front head of the boiler.

"Hallo! " I said, raising my candle above my head to better penetrate the darkness

in that direction. " Who are you ? " thinking perhaps the fireman whom I had last seen

working about the fire-room had heard my exclamation and answered it. " I am the old

boiler, Mr. Inspector, and you see how outrageously I have been treated and abused. I

can't keep still any longer."

I scratched my head, the usual habit of a man in a dilemma, rubbed my eyes again,
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and looked about me. This is a stmnije experience, I thought, but said aloud, "Go
ahead, tell me how you have been abused."

THE OLD boiler's LAMENT.

"I was built by Mr. Worthy of the Vulcan Works, fifteen years ago. You know
something of his works ? " I nodded ' yes."

" Well, the job was an honest one, for he was a man who took pride in his work. He
sent one of his best men, Mr. Goodman, here to put up the work covered by his contract,

which was for boiler, engine, and shafting. When the job was finished and tried it gave

complete satisfaction, and the superintendent of the mill was so well pleased he hired Good-

man as engineer to take charge of it. For twelve years everything run like clock-work

here. Goodman gave orders to the fireman to sweep me off and wash me out carefully,

and remove all scale and mud every two weeks, and he made it his business to see that

the fireman done his work properly. He used to say that next to his wife and children

he thought more of that old boiler and engine than anything else in the world—and you

may be sure I steamed my prettiest fcr him. We never had any break downs. You might

have.tried me at any hour of the day and found two solid gauges of water, with a bright

clean fire upon the grate. The engine was started and stopped regularly from Monday
morning to Saturday night for years, and never had to be shut down during working

hours for anything in his department.

" Mr. Goodman died three years ago, and the company hired Mr. Slouch, the present

Chief Engineer. Slouch is a good talker, and he made the company believe they had

been burning too much coal, that Goodman was an old fogy, and that they should wait

and see what he could do for them ; they probably won't have to wait much longer after

they get your report. He set the valves upon the engine to suit himself, and afterwards

liad to increase the pressure on the boilers twenty pounds to do the work. Modern

practice was in the direction of higher pressures, he said, by way of explaining that. As

for washing out the boiler every two weeks, he would stop that, for it was unnecessary,

besides being a great waste of fuel, for the boiler and brick work had to be cooled down
and heated up again. When it required cleaning, he would have it done in a better

way. I guess it never has, according to his notion, for it has never been done since he

came here.

" Pat, the fireman, says he can't keep steam, nor please anybody, and the men in the

dye house bother the life out of him because they don't get enough steam to do their

work ; while he, poor devil, fires as hard as he can. He burns a great deal more eoal than

he used to, and says he don't know where it all goes to. Slouch says the proper way to

clean a boiler is to get up a good head of steam and blow it out—ugh ! the brute,—that's

the way he has always done. Wonder how he would like to hang here suspended by his

head and heels, covered with red-hot brick-work, racked at every joint, and distorted out

of all shape?

" Blow me out under a big head of steam ! Ugh! how my old joints ache ! Mycurse

upon him ! Ugh ! ugh ! ! ugh ! ! !

"

Here there came a blast of wind that nearly blew my candle out. and in endeavoring

to shift my position, I found my shoulder quite lame where it had rested against a brace

as I listened to the wail of the old boiler. Straightening myself as soon as I could, and

gathering up my tools, I began working my way out, meeting Pat, the fireman, who said

" I didn't hear the tap of your hammer this long time, and was coming to look for you."

"Pat, you have a strong draft here?" "Oh, yes, its a fine old chimney, but it makes

queer noises sometimes, when the north wind blows over the hills. It howls worse now
than it used to do."

The old boiler was condemned as unfit for further use, and although there was some

talk of selliner it to a second-hand dealer in the neisrhborhood who made an ofibring for
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it when he heard it was to be taken out, probably intending to rejuvenate it with his

paint pot; however, I succeeded in saving it that degradation and saw it decently cut

up and sent to the scrap heap. The boys laugh when I tell them my story, but to me it

has alwavs seemed a real adventure. F. B. A.

Comparison of Decimal with the Binary a'^d other Scales,

The following' Table has been prepared for the use of machinists and other mechanics who have occasion

to use ordinary steel scales as found in the marliet at the present time. These scales are usually divided into

eighths, sixteenths, thirty-seconds, sixty-fourths, tenths, twentieths, fiftieths, hundredths, twelfths, twenty-

lourths, etc. The Table shows at a glance the relative value of these divisions, and their decimal equivalents.
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Useful Notes for Rapid Approximate Calculations.

To find the weight of water in a rectangular vessel at ordinary temperatures :

Length in inches X Ireadth in inches X depth in inches^ divided l>y 28 = founds.

To find the amount in gallons, divide hy 231, instead of 28.

To find the weight of .water in a cylindrical vessel at ordinary temperatures

:

Diam. in inches X diam. in inches X depth in inches, divided hy 35 = pounds.

To find the contents in gallons, divide by 294, instead of 35.

The U. S. liquid barrel = 31 J gallons.

The ordinary flour barrel (196 lbs. flour) will hold about 28 gallons, or 234 pounds

of water.

The basis of U. S. liquid measures is the gallon of 231 cubic inches.

" British " " " " " " 277^3/0 "

A cubic foot of ice at 32° weighs about 57|^ pounds.
" inch " " " " .

" gV

Water in freezing expands about -^t^, or 8i per cent., that is 12 cubic feet of water

will make about 13 culjic feet of ice.

The expansive force of freezing water is probably not less than 30,000 j^ounds per

square inch. (Trautwine, p. 516.)

Trials by Trautwine {Pocket Book, p. 519) showed the weight of freshly fallen snow

to vary from 5 to 12 pounds per cubic foot. On one occasion, when a very diy and

incoherent mixture of snow and hail had fallen to a depth of 6 inches, he" found its

weight to be 31 pounds per cubic foot. A cubic foot of snow may, by a gentle sprink-

ling of water, be converted into about half a cubic foot of slush, weighing 20 pounds.

"An inch of rain amounts to 3,630 cubic feet, or 27,155 U. S. gallons, or 101.3 tons

per acre." (Trautwine, p. 519.)

To reduce bushels to cubic feet, multiply by 1.244.

" cubic feet to bushels, divide by 1.244.

A ton (2,000 lbs.) of anthracite coal, market sizes, occupies about 37|^ cubic feet,

and will just fill a cubical box whose sides are 3' 4^".

A ton (2,000 lbs.) ofbituminous coal, market sizes, occvrines about 41 cubic feet, and

will just fill a cubical box whose sides are 3' 5|".

A ton of coke (2,000 lbs.) occupies 71.4 cubic feet, and will just fill a cubical box

whose sides are 4' If".

The specific gravity of the cotton fiber is 1.95, or nearly double that of water.

The specific gravity of the woolen fiber is 1.61, or about \~^q times heavier than

water.

The specific gravity of the flax fiber is 1.79, or about 1^^^ times heavier than water.

The wood of the pomegranate is the heaviest known, being about \ heavier than

water. (Clark's Manual, pp. 199-212.)

The Influence of our Forests upon the Water Supply.

There has been in the past few years a considerable amount of discussion, especially

among those using water as a motive power for manufacturing purposes, of the effect

upon our annual rain-fall due to clearing up large tracts of our forest trees. Some main-

tain that the effect is to directly diminish the amount of rain which falls annually upon

any given area of land which has been cleared up, thus causing severe droughts and an

insufficiency of water for motive power where there formerly was an abundance. With

respect to this latter state of affairs, we think it would be much easier to show that it is
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brought about by an increase in the amount of power required, rather than by a dimin-

ished Avater supply. But this is not the question. Does the clearing up of our forests

diminish the annual rain-fall? We do not think it does. At any rate, it has not sensi-

bly affected the amount falling in the Eastern States during the last sixty years, as is

absolutely proved by the records kept by the various water-power companies during

that time. At Lowell, >L'iss., the proprietors of the locks and canals have kept a record

of the annual rain-fall since the year 1826, and no material change has been shown.

According to these records, the average for the whole period has been 41.94 inches

yearly. In the year 1883 it amounted to 40.91 inches. In 1876, '78, '79, and 1881 it

exceeded tliis amount, being 56.63 inches in 1878; and the average for the ten years

from 1826 to 1836 is almost precisely the same as the average for the last ten years,

although very large tracts of forest have been cleared away in the Merrimac valley dur-

ing that time.

The real effect produced by cutting down and clearing away the forests would seem

to be this : It allows the water which falls to run off more rapidly to the ocean. In a

heavily-timbered region, it will readily be seen that the presence of the trees will tend

to equalize and prolong the flow and evaporation of the surface water, while in a region

bare of trrcs it will quickly find its way to tlie various streams, and thence to the ocean,

and the evaporation will also be more rapid, owing to the absence of the shade, etc.

Thus it may reasonably be inferred that land which was reasonably moist while covered

with trees may, after being chared up, be subject to periods of drought. The writer

personally knows of several cases where "living" springs of water existed on land which

was covered with trees, and the dryest seasons did not perceptibly diminish the amount

of their fiow. After the trees were cut away, these springs wholly dried up in a year or

so, and the hardest rains would make them flow but a day or two.

The presence of forests seems not to increase the rain-fall, but to temiier and equalize

its effects after it has fallen. H. F. S.

The Preservation of Exposed Iron.

(from cotton, wool, and iron.)

In reference to the corrosion of iron work, more particularly that which occurs in

bridge work, Theodore Cooper, M. Am. Soc. C. E., recently made the following remarks

in the course of a paper read before the American Society of Civil Engineers :

" The rusting or corrosion of wrought iron at ordinary temperatures is a very

important matter of consideration. The corrosion of an iron rod set in sulphur is not

uncommon. The explanation, to the writer's mind, is a simple one. There isno chem-

ical action between pure sulphur and iron at ordinary temperatures, these two elements

only uniting at high temperatures—above red heat. But ordinary commercial sulphur

generally contains sulphuric and sulphurous acids, produced by the oxidation of the sul-

phur during its process of sublimation. These acids are the immediate corroding agents

when the impure sulphur and iron are in contact. Such sulphur should be thoroughly

washed before being used. In general, the rusting or corrosion of iron only takes place

in the presence of an acid and moisture. In dry air at common temperatures, or under

pure water free from air and carbonic acid, iron does not oxidize. Neither does it oxid-

ize in dry carbonic acid gas, nor to any great extent, if at all, in damp oxygen. But in

the presence of moisture and many acids the corrosion takes place readily and continu-

ously. The most common agent toward corrosion is carbonic acid gas. Professor Cal-

vert found that damp air with a slight addition of carbonic acid produced a rapid oxida-

tion, the process being, first, a production of protoxide of iron, changing to the car-

bonate, and then passing to the hydrated oxide, or ordinary rust. Though the carbonic
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acid was the active agent in bringing about the combination, the carbonate of iron

remained in small quantity,—an apparent process of transfer or disposing influence. As

our atmosphere contains carbonic acid gas and aqueous vapor, and as all natural waters

contain air, and generally carbonic acid in solution, the rusting of iron is universal. It

varies, however, in the degree of rapidity according to the conditions of the special loca-

tion, the dryness of the air in certain regions making the action an exceedingly slow one,

while in others the excess of moisture and gaseous acids produce an exceedingly rapid

corroding action. In tubular bridges, tunnels covered with iron girders, and the over-

head parts of bridges, the ironwork is especially subject to corrosion, due to the exces-

sive amount of moisture (condensed steam), carbonic acid, and frequently sulphurous

acid discharged upon the exjiosed surfaces from the locomotives.

"While the sulphurous acid, if present, is a very active agent in promoting corro-

sion, the greatest factor is undoubtedly the carbonic acid gas. An analysis of a sample

of rust taken from the Conway bridge gave:

Per cent. Per cent.

Sepqnioxidc of iron 93.i'94 Carbonate of iron 0.900

Protoxide of iron 5.810 Silica li)6

"William Kent found in rust taken from a Pennsylvania railroad bridge, where it

was exposed to the action of escaping gases, carbonic acid in considerable quantities,

but only traces of sulphuric and sulphurous acids. Under fresh or under salt water the

corrosion of iron is largely influenced by the presence and amount of air and carbonic

acid gas. The action generally appears to be greater where the iron is alternately wet

and dry. The caustic alkalies and alkaline earths prevent the oxidaticm of iron by neu-

tralizing the acids. Iron, therefore, does not corrode in alkaline solutions, or when

embedded in lime. The testimony in regard to the action of a thin coating of lime

whitewash upon iron is contradictory. The writer has seen many cases where white-

wash has corroded iron rapidly ; others testify to its thorough preservative qualities.

The difference may consist in the addition of other ingredients to the solution. For

example, it is often customary for whitewashers to add common salt to the lime solution

to increase the hardness of the coating. Again, others add glue, or similar material, to

the lime to increase its adhesive qualities. The one containing salt would undoubtedly

corrode the iron, and the other with the glue would not do so. AVhether a thin layer of

lime only, after the lime had taken up its full equivalent of carbonic acid, would con-

tinue to act as a preservative is doubtful, for, from its hygroscopic character, it would

readily convey moisture charged with the destructive acid into the surfaces of the metal.

As to hydraulic cement, the evidence is not so positive. Thos. C. Clarke, M. Am. Soc.

C.E., says in his report upon the Niagara bridge, that, on uncovering the anchorage

links, he found the iron as perfect as when put there, without the slightest sign of rust,

though the mortar was saturated with moisture, and the whole foundation evidently

surrounded by water-bearing strata of rock. Gen.M. C. Meigs says he found a wrought-

iron pipe, laid in cement concrete, honeycombed and leaky after twelve-years' time, and

he learns from phmibers that, in their experience, American cements corrode iron. This

different testimony in regard to the action of cements may possibly be explained by the

difl^erent circumstances of each case—such as the relative compactness and depth of the

cement in which the iron is embedded. There is a possibility, however, that in certain

cements the silicates may be soluble in water, and thus furnish the acid agent toward

corrosion. Mineral wool made from furnace slag, very closely approximating the com-

position of hydraitlic cements, has been found, in certain cases, to corrode iron very rap-

idly. It was claimed that this was entirely due to the hygroscopic character of this

material, but recent instances reported to me would appear to lead to the belief that the

wool in the presence of water not only corrodes the iron, but also disintegrates and
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hardens into a solid mass. Wet coal ashes corrode iron very rapidly. William Metcalfe,

M. Am. See. C. E., states that a wrought-iron i)ipe buried in coal ashes was completely

eaten away in one year's time.

"As a curious instance of the slight causes which promote oxidation, the experience

of a manufacturer of tine cutlery was related to me. He found at one time a large por-

tion of his goods being returned to him as in damaged condition. Instead of the bright,

clean surfaces for'which such articles are noted, he found rusty, deeply oxidized blades.

After much anxiety and watching to determine the cause, whether it was damp paper,

the ill-will of some of his agents, or other cause, it was located upon the man who
sorted and wrapped the knives into packages. Everything he touched was found to

rust, from the peculiar acid character of his skin exhalations. Similarly, it is well

known that some persons cannot carry pocket-knives or bright iron articles, as keys,

etc., about their person without their becoming very rusty. The rusting of iron pro-

ceeds with great rapidity after it has once commenced, because the rust of iron is a

ready absorber of mois-ture and gases, and it thus constantly conveys new elements of

destruction into the yet unchanged metal. It is to this fact that the great difference in

the rusting of used and unused rails, machinery, and tools is due. The jars and vibra-

tions to which the one is subjected keep the surfaces clear of accumulated rust, that

would act as storage reservoirs for the corroding elements. There is often much miscon-

ception in regard to the amount of iron contained in a certain thickness of rust. Dense,

compact rust may contain enough iron to equal one-fourth or one-fifth of its thickness,

but the looser and more common kind of I'ust will not contain over one-eighth of its

thickness in pure iron. In other words, rust one-quarter of an inch in thickness will

contain from one-sixteenth to one-thirty-second of an inch of iron, according to the

density of the rust.

"The preservation of iron from corrosion is a subject of vast importance, and has

given rise to many expedients, more or less effective, such as alloying iron with other

metals, as chromium, tin, or copper, arsenic, etc., to obtain a less corrodible metal
;
plat-

ing^tlie surfaces with other less oxidizable metals, as nickel, tin, copper, silver, or gold;

coating with zinc, a metal that is readily oxidized upon the surface, but whose oxide,

when formed, becomes a protection to any further oxidation (when not subject to other

acids than carbonic acid gas); coating with fused mineral enamels; covering with

lacquers ; coating with magnetic oxide of iron by the processes of Barff or Bower, by

subjecting to high temperatures and the presence of moisture; and lastly, the use of

paints of innumerable characters. For general engineering structures the coating given

to iron surfaces for their protection against corrosion must be not only moderate in cost,

but of such a character as to be readily renewed when removed by accidtnt or design.

It must also differ from zinc in being able to resist the corroding action of sulphurous

acid gas and the chlorides in locations where these may occur. This practically reduces

us to the use of paints (using this term to include not only the paints proper, but var-

nishes, oils, and other materials applied in a liquid form). The relative merits of the

paints depend upon their durability, adhesiveness, and imperviousness. The cracking

of the paint and want of adhesion produced by too rapid drying of the paint, and the

want of adhesion due to the presence of rust upon the surfaces of the iron, are the most

frequent causes of failure in the better classes of paints. All rust should be carefully

removed from the surfaces of the iron before painting; a coat of raw linseed oil then

makes an excellent covering for the surface—elastic, perfectly adherent, and a good,

durable substratum for future coverings. In order to get our ironwork out of the shops

quickly and in a condition to be handled, we resort too often to quick-drying paints, to

the future injury of the work. As to the pigment to be used for the covering of this

substi-atum, red lead, oxide of iron, etc., each have their own advocates.



158 THE LOCOMOTIVE. [September,

Successful Labor.

The following, which we clip from a recent number of Mechanics, seems to "strike

the nail so squarely on the head " that we rei^roduce it here, and commend it to the

careful consideration of our readers.

" To labor successfully is what most persons desire. At the same time, very few

understand what are the conditions of successful labor. This is why there is so much
hard work performed to little purpose. The first requisite would appear to be the love

of work. Probably there is nobody who has made the most he could of his opportuni-

ties who has not put his heart into his undertaking. It was evidently the Divine inten-

tion that all men should work. Else why are they given brains and bodies that seem so

eminently planned for that particular purpose? Why else is it that work is surrounded

with incentives and delights? Lazy men and women never accomplish great results.

They go to their labor ' like quarry slaves.' Work becomes drudgery. Their lives are

too often an ignoble failure.

"Another cause of failure is that persons have not chosen the sort of work in accord-

ance with their capacities. The youth who would have made an excellent farmer or

mechanic fondly imagines that his talents will enable him to shine in the field of litera-

ture or art; and he whose ideality is largely developed too often falls into a similar

error, and plods along in life's weary way in an utterly distasteful rut, seemingly without

the power to rid himself of an occupation which is to him as an incubus. These are

what might be properly called the misfits of life. The world is full of them. As poets

are born, not made, so, we believe, are farmers, and ship-builders, and lawyers. There

are other persons whose vanity and self-love stand in the way to their success. Their

interest in their occupation is dissipated by their fondness for amusement and physical

enjoyment. The best success can never be achieved by this class.

"Another important adjunct to success is method. To lay out one's work systematic-

ally is a great help. Let those who have been in the habit of doing their work just as

it happens try this plan. Our word for it, they will be surprised that so much more can

be accomplished in a given time than by the old helter-skelter way. Of course, it is not

possible for one to work always, and the time for recreation should be as systematically

observed as the time for labor. Promptness is another condition to success. Half the

value of anything to be done consists in doing it promptly. A large class of persons

are always behind time. As a consequence, their work is always in advance of them.

They are forever in a hurry. These folk waste time for themselves, and waste it for

others, and thus fail of the success they might have achieved by habitual punctuality.

But, possessing all the other elements, a firm grasp of success can never be attained with-

out thoroughness. Whatever is worth doing at all is worth doing well. No matter

how humble the work, it should be done thoroughly and entirely. Fidelity to details is

important ; combined with love of labor, fitness of occupation, method, and promptness,

it forms a royal road to the most joyful thing in life —successful labor."

A Struggle of the Giants.

The Early Peach came to a place where four roads met. He slapped his chest with

his stem and looked to the east and the south.

" Bismillah !
" he cried, " I am the boss, and I drive the ambulance."

The little Green Apple came down the long road from the west and heard him.

He bowed to the north and he bowed to the west.

"I am the son of the cyclone," he shouted, "and I travel with my own private

coroner."
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"By the camel of Mahomet," said the Early Peach, " I am the friend of the sexton,

and I can knock you out in four rounds, Marquis of Tewksbury rules."

"Come to the wake," said the little Green Apple, " and you may call me the harm-

less paw-paw of the wilderness if I can't double up the man who planted you." *

Then they looked down the four long roads and waited for some one to practice on.

From the east came a fair young girl from Vassar College, and up from the south came

a gray haired African.

" Take you the fair student," said the Early Peach.

"Not I," said the little Green Apple, "I didn't come here to attempt impossibilities.

For nearly four years this little girl has sat at surreptitious midnight lunches; she has

broken up a score of young men with her ice cream bills, and still she is hungry. But
I will stand aside and give you a chance at the African."

"I am not on the suicide lay this morning," said the Early Peach. " I know him,

and already since yester-even's sun there have reposed beneatli his untroubled vest a

peck and a half of my brethren, and he is even now famished. He is known as the

destroyer of watermelons, and all my tribe fear him. Allah is great, but some things

are impossible."

So they let many people pass by unharmed, the old, the tough, the wary, and the

well-seasoned. But when the day was far spent, coming down the long road from the

west, they saw a ruddy boy, the pride and joy of his home, and the torment of his

teacher. Whistling a merry roundelay he came, his face as rosy as the glowing west,

his heart as light as thistle down.
He was their meat.

The Early Peach and the little Green Apple set their teeth and breathed hard as he

came near.

"Now !" they shrieked, and, livid with hate, they fiercely sprung upon him.

In two short minutes that boy had both of them down, and as he cracked the peach

pit to get at the " goody," he said :

" Jiminy jinks, I wisht I knowed where I could find a bushel of them fellers."

The Early Peach, with a dying gasp, turned and said :

" We were taken in."

With a hollow groan, the little Green Apple replied

:

" Of course."

But the boy slept soundly all that night, and came back the next day to look for

more.—Burlinytoii Haickeye.

A Balloon for Service Under the Sea.

The international exhibition at Nice is reserving some wonders for the foreigners

who may propose to pass a portion of the winter of 1883-84 upon the borders of the

Mediterranean. One of these wonders is a balloon, which its inventor, M. Toselli, calls

"the observatory under the sea." It is made of steel and bronze to enable it to resist

the pressure which the water produces at the depth of 120 meters. This "observatory

under the sea" has a height of eight meters and is divided into three compartments.

The U2:)per apartment is reserved for the commander, to enable him to direct and to

watch the working of the observatory, and to give to the passengers the explanations

necessary as to the depth of the descent and what they will see in the depths of the sea.

The second apartment, in the center of the machine, is comfortably furnished for passen-

gers to the number of eight, who are so placed that they can see a long distance from the

macliine.

They have under their feet a glass which enables them to examine at their ease the

bottom of the sea, with its fishes, its plants, and its rocks. The obscurity being almost

complete at 70 meters of depth, the observatory will be provided with a powerful elec-

tric sun, which sheds light to a great distance in lighting these depths. The passengers

have at their disposal a telephone, which allows them to converse with their friends who
have stopped on the steamboat which transports the voyagers to such places as are known
as the most curious in the neighborhood. They have also handy a telegraph machine.

Beneath the pa.ssengers an apartment is reserved for the machine, which is constructed

on natural principles—that is to say, as the bladder of a fish, becoming heavier or lighter

at command, so as to enable the machine to sink or rise at the wish of the operator.

—

London News.
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Acciden's resulting from Bad Construction and Management.

Our illustrations this month afford us a more than usuallj' instructive lesson in boiler

construction and management.

The first cut shows the result of putting a double riveted seam in thick plates

where it will be exposed to the direct heat of the furnace. The plates were one-half of

an inch thick, and the illustration shows a piece cutfrom the bottom of a new boiler after

it had run but a few weeks. It is from the outside lap of the first girth seam from the

front end, and consequently was directly over the grates.-

Fig. 1.

Now it is evident that a seam at this point will be exposed to great and sudderit

variation of temperature, which will occur whenever the furnace doors are opened for.

any reason, as firing, cleaning fires, etc. It is also evident that these variations of tcm-.

perature will cause corresponding expansion and contraction of the plates at this point..

It will also be seen that when a lap joint occurs at this place the outer plate of the lap.

will be exposed to greater variations of temperature and consequently will expand andl

contract more than the inner lap, which is not exposed to the fire but is in contact with,

the water in the boiler, which will keep it at a comparatively even temperature.

Now, by the double row of rivets the two plates where they overlap are bound

rigidly together at two points dependent upon the distance apart of the two rows of

rivets. If their temperature was always uniform, or even varied the same, all would be

well, for then they would expand and contract alike and no harm would result ; but, as

we have shown, the outer lap, especially if the plates are thick as in this case, will

expand and contract much more than the inner one, and the inevitable result will be,
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that that portion of the plates between the two rows of rivets must either be stretched,

compressed, or buckled. The force of the expansion and contraction is limited only by

the strength of the iron of the plates.

It will readily be seen that this constant strain on the joint will very soon loosen the

rivets and injure the plates. In this case the outer plate gave away by cracking from

the rivet holes to the outside of the plate as seen in Fig. 1. This became so bad that it

was necessary to cut out a piece of the plate forming the outer lap (from this piece our

cut was photographed) and put on a patch. The inner lap was injured very little.

Single riveted joints should always be used in parts of a boiler which are exposed

to the fire; for then, the plates being confined at but one point are free to expand and

contract at will, and no strain is brought upon the joint.

It should be said in justice to the boilermaker that in the abov» mentioned case he

strenously objected to double riveting the girth seams, but tlie owner of the boiler

would have them made so, and took the respcmsibility.

Fig. 2.

Figs. 2 and 3 show the result of allowing sediment to collect on the lower tube

sheet of an upright tubular boiler. It is a very remarkable case.

The head was one-half inch thick, the material, steel. In consequence of an accumu-

lation of sediment between four adjacent tubes, the head at this point l>ecame highly

overheated, almost melted in fact, so that it bagged down over three- eighths of an inch

Fig. 3.

in the small area between the tubes. It was so hot that its condition was plastic ; it was

nearly melted in fact. It seems almost impossible that such a small isolated part of a

plate could become so hot, surrounded as it was by the large mass of cooler metal in
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contact with water, but such was the fact in this case. Fig. 2 shows a view full size of

the piece after it was cut out of the head. Fig. 3 shows a section through the center.

Upright boilers should always have four hand holes in the shell just above the lower

tube sheet, and the plates should be frequently removed and the sheet examined and

thoroughly cleaned if necessary. With proper care, the above accident, which necessitated

an entire new tube sheet, would not have occurred.

Inspectors' Reports.

August, 1883.

The usual summary of the work done by the inspectors of the Company is given

below. The whole number of inspection trips made foots up 2,467, the number of boilers

visited 4,939, the number thoroughly inspected both internally and externally 1,957, while

414 others were tested by hydrostatic pressure. The number of defects found which

were considered of so serious a nature as to be reported was 3,311, of which 739 were

dangerous, and led to the condemnation of 33 boilers.

Nature of defects. Whole number. Dangerous.

Cases of deposit of sediment, . . - . 332 . - 41

Cases of incrustation and scale, _ . . _ 554 - - .57

Cases of internal grooving, ----- 8-- 3

Cases of internal corrosion, - - - - - 87- -14
Cases of external corrosion, - - - - - 183 - - 40

Broken and loose braces and stays, - - - - 26 - - 13

Settings defective, - - - - - - 119- -13
Furnaces out of shape, - - -- - 84- -20
Fractured plates, - - - - - - 147 - - 103

Burned plates, - - - - - - 114- -44
Blistered plates, ------ 245 - - 27

Cases of defective riveting,----- 486 - - 116

Defective heads, - - - - - - 30 - - 13

Serious leakage around tube ends, - - - - 291 - -.95
Serious leakage at seams, ----- 200 - - 50

Defective water-gauges, ----- 81 --13
Defective blow-offs, ------ 29 - - 7

Cases of deficiency of water, - - - - 11- -7
Safety-valves overloaded, ----- 35 --23
Safetj'-valves defective in construction, - - - 33 - - 14

Pressure-gauges defective, ----- 164 - - 28

Boilers without pressure-gauges, - - - - 2- -"2
Total, - - 3,311 - - 739

We also give with this issue the complete summaries for the months of June and

July, which were incomplete at the time we went to press in the months in which they

should have appeared.

Month of June.

Inspection trips, --------- 2,463

Total boilers examined, ---..--. 4,618

Total boilers examined internally, ------- 1,899

Boilers tested by hydrostatic pressure, ------ 402

Boilers condemned, ---------55
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Nature of defects.

Cases of deposit of sediment,

Cases of incrustation and scale,

Cases of internal grooving, -

Cases of internal corrosion, -

Cases of external corrosion, -

Broken braces and stays,

Defective settings, - - .

Furnaces out of shape,

Fractured plates, ...
Burned plates, , . -

Blisteretl plates, ...
Cases of defective riveting, -

Defective heads, - - -

Serious leakage around tube ends, -

Serious leakage at seams,

Defective water-gauges,

Defective blow-oifs, - - -

Cases of deficiency of water,

Safety-valves overloaded.

Safety-valves defective in construction.

Pressure-gauges defective,

Boilers without pressure-gauges,

Whole number.
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Safety-valves overloaded, ...-. 26 --5
Safety-valves defective in construction, - - - 39 - - 14

Pressure-gauges defective, ----- 252 - - 30

Total, - - 4,248 - - G96

Making the steam connections to boilers, and tlie running of steam pipes generally, is

a matter of great consequence to the proper working of any system, whether designed

for heating or power purposes. Many elaborate systems have been designed and erected

which have either utterly failed to work or have given very indifferent and unsatisfactory

results. In nine cases out of ten the trouble arises from the fact that the laws governing

the flow of the water of condensation have been altogether ignored. In some cases

which have come under our notice, the fact seems to have been unknown that such a

thing as condensation of steam exists in pipes.

Steam pipes, whether used to convey steam for heating or power purposes, should

always pitch downward from the boiler, so that the steam and water shall flow in the

same direction. When pipes are arranged to drip back toward the boiler, there is

always trouble unless the pipes are very short, or very large. Vertical pipes or risers

must, of course, drip in tliis manner, but when they rise from the end of a horizontal

section of pipe they should always have a relief or drip pipe at their lower end. This

relief should connect with the main return, if it is a gravity heating system, below the

water line. If it is any other system the drip may be discharged by means of a trap, or

through a valve, or any suitable arrangement.

When pipes are reduced in size, a drip or relief pipe should always be put in, or the

larger pipe will fill with water up to the level of the lower side of the smaller pipe.

The same remarks apply here as in the above case. •

Common globe-valves should be put into pipes with their stems or spindles nearly

horizontal, otherwise the pipe will be trapped half full of water, which will cause

hammering. Open way valves may have their spindles vertical.

BOILER EXPLOSIONS.
AUGUST, 1883.

Brick-yard (103).—A terrible boiler explosion occurred at the brick-yard of Mr.

R. T. K. Bain, Norfolk, Va., Aug. 1st, by which the buildings were demolished, and the

engineer, David C. Bain, was instantly killed. Judson Hoflier, Lewis Davis, and H. B.

Wilkins were severely injured.

Locomotive (104).—On the morning of the 3d a freight engine on the Chicago,

Rock Island & Pacific road exploded its boiler while standing on the track in Peoria, III.

A strip several feet long was torn out of the boiler at its forward end and on tojj of the

barrel, and the dome was torn ofi:. The force of the explosion was upward.

Saw-Mill (105).—On Saturday, Aug. 4th, the boiler of a portable engine employed

to cut fuel for the locomotives of the A. W. Wright Lumber Company's logging railroad

in Roscommon county, Mich., exploded, killing Philip Breard, Abe Cole, and Fred.

Oulette. Low water in the boiler was given as the cause. The bodies of the dead were

conveyed to East Saginaw for burial.

Laundry (106).—The boiler of Allen's shirt factory and laundry exploded at Des

Moines, Iowa, Aug. 6th. The boiler was carried eatire into the second story of the

adjoining building and landed in the recitation-room of the Iowa Law School. Engi-

neer J. A. Motley, who was opening the furnace door, was seriously burned on the arms
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and face, but not otherwise injured. The boiler was full of water and was making

steam preparatory to starting the machinery. It had been cleaned Saturday evening and

was tilled cold by hand. The cause of the explosion is inexplicable.

Mill (107).—P. Caldwell was killed and L. Harwick fatally scalded by the

explosion of a boiler at St. "Williams, Ont., Aug. 10th.

Oil-Well (108).—The boiler at the well of L. J. Sherman, near Tarport, Pa , ex-

ploded Aug. 16th. The fragments were scattered in all directions. Samuel Parish,

who was standing within six feet of it when the explosion occurred, got off with a few

bruises. His escape from instant death was miraculous. ,

Brewery (109).—A boiler at the Falls City Brewery, situated outside the city limits,

Louisville, Ky., exploded at 11 o'clock, Aug. 16th, tore out the boiler-house, passed

through a shed adjoining, and went 200 feet in the air, and descending struck a slaughter-

house, crushing through the roof and floor, and bringing up in the cellar. Though sev-

eral persons were about the boiler not one was injured.

Threshing Machine (110).—A terrible explosion occurred at Rockwell, Ind., Satur-

day evening, Aug. 18th. The boiler of Henry Burford's threshing-machine exploded,

scalding Tom Overman, the engineer, Joseph Glosson, Henry Burford, and Newkirk.

It is thought that Overman and Glosson will die.

Locomotive (111).—By the collapse of a flue in the boiler of a locomotive on the

Northern Central Railroad, about twenty miles from Baltimore, Md., Aug. 20th, the

engineer and fireman were fatally scalded.

Flour-Mill (112).—There was an explosion in a flouring-mill situated at Oak-

dale, a small place twelve miles southwest of Nashville, 111., Aug. 21, which instantly

killed the fireman, named Wilson, who was in charge of the engine at the time.

Paper-Mill (113).—The large paper-mill of J. Howard Lewis, in Springfield town-

ship, six miles from Chester, Pa., was destroyed by fire, Aug. 22d. While the fire was

burning a boiler in the mill exploded, killing one man, John Morrison, and seriously

injuring two or three others, including Mr. Lewis, the proprietor. Loss $80,000.

Steamer (114).—The boiler of the steamer Mary exploded at Detroit, Mich., Aug.

24th, while the boat was at the wharf. George Cunningham, fireman, was severely

scalded about the hands and face. The steamer was not damaged.

Saw-Mill (115).—The boiler of M. B. Paxton's saw-mill and gin, situated twelve

miles north of Memphis, Tenn., exploded with disastrous results to life and property,

Aug. 27th. A. J. Pike, a laborer, was instantly killed; W. J. Garvin, an employee, was

severely injured ; a colored man had an arm broken, and Mr. Paxton, the proprietor, who

was acting engineer at the time, received painful wounds. The loss will not fall short of

$2,000.

Saw-Mill (116).—The boiler in the mill of Barnes & Jones, at Durango, Colo.,

exploded Aug. 28th, killing two employees named Ballard and Cook, and injuring

James Deming, the fireman.

Saw-Mill (117).—The boiler of a portable mill, operated by Irwin & West, and

located near Cincinnati, Ohio, exploded Aug. 29th, instantly killing Newton Irwin and

fatally injuring Joseph West. Two employees, George Mooreland and Dick Steele, were

injured, the former fatally. The explosion was caused by the use of muddy water in the

boiler.

Lead Works (118).—An explosion in the Collier Lead Works at St. Louis, Aug.

30th, did $15,000 damage and killed Louis Schaff.

(119)-—A boiler exploded at Alexandria, Va., Aug. —. Particulars not

given.
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We are sometimes very much annoyed by the want of good faith in boiler construc-

tion. There.seems to be a feeling, certainly on the part of some, that a little departure

from the correct thing is of little account if it will only pass. One of the tricks is to use

thinner iron for the construction of the shell in places where the lap of the sheet is inside.

For instance, if a boiler shell is constructed of three sheets in length the outer sheets will

overlap the center sheet and prevent the edges being seen unless one gets into the boiler.

Now it is not unfrequently the case tliat this center sheet is of thinner iron than the other

sheets. An inspector discovers this when making the internal examination. In casting

up the safe working pressure of a boiler, the strength of the weakest point must be the

highest limit allowed for bursting pressure, and the factor of safety must simply reduce

the pressure which would burst the boiler to a safe working pressure. Now the thinner

the iron the less resistance it affords, and if the thin sheet is the weakest point, it must

be made the basis for calculating the safe working pressure, which would be lower than

would be allowed if the sheets in the boiler were of uniform maximum thickness. We
call attention to this fact because the discovery of such practice has made serious trouble

between the boiler-maker and the steam-user. This business is sometimes carried so far

that the edges of the plates are "upset" so as to appear thicker and heavier than they

really are. We would not believe that there were men so blind to the duties and obliga-

tions which rest upon them as to resort to such practice, but the careful inspector finds

all such defects, and in time we come to know whose work is carefully and honestly

done, and whose is open to suspicion. In States and cities where inspection laws are in

force that give the methods and rules by which the safe working pressure of a boiler is

calculated, there is no alternative except to follow the rules, and if certain requirements

regarding construction are a part of the law, there is no authority or right to depart from

it, and yet there are boiler-makers who try to force their boilers into such localities when

their work is not up to the requirements of the law. Now this boiler making is pretty,

serious business, and inasmuch as some one must be blamed when accident occurs, it is,

important that all who have to do with boilers, from their construction to their care and,

use, shall be honest in all their work. There are other weak and defective points in^.

construction which we shall allude to from time to time.

Errata:—Several annoying typographical errors crept into our last issue which we
would call attention to here.

Page 145, first line, for " brass, tin, lead," «fec., read " banca tin, lead," &c.

" " end of fourth line, for *• aperture " read " operation."

" " twenty-fourth line, for "countersink" read "countersunk."

" " third line from bottom, for " b " read " B."

" " fourth" " " " "a" " " k."" and omit'' Y'xg.X^'^

" 146, tenth line from top, /or " that "reacZ "short," a/i^Z/w "plug"r*z^/"ljlugs."
'* 151, tenth line from bottom, for "out" read "ought."
" 153, second line, omit "however."

The engraver also showed a left hand thread in the cut of fusible ^ug, but that

will probably cause no inconvenience to anyone.
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A SERIOUS accident happened at Middlcsborough, England, on the 19th lilt., by

which several members of the Iron and Steel Institute were seriously burned, one fatally.

It well illustrates the dangers attending a visit to iron works. We clip the following

account of it from Engineering : "Mr. Cooper, the manager of the Xortheastem Steel works

. . . stated that in moving a ladleful of metal it had been upset, and that Mr. Davison,

of the Horbury Foundry Iron Works, had been most seriously injured, as had also two

of the workmen, while others had also suffered, but less seriously. Mr. Cooper was him-

self standing close by when the accident occurred, and his clothes were burnt by the

splashing of the metal, as were also those of several of the visitors. At the time of our

writing, the details of the accident are not fully and clearly available, but it appears that

the ladle containing 10 tons of molten metal was being moved by a locomotive along a

raised stage, and that for some reason the engine driver, after being brought to a stand,

took a run at it to get it past a certain point, the result of the jei'king being to throw out

the clutch securing the ladle and cause it to tip over on its carriage, emptying out the

metal. Mr. Davison, who was on the stage, and was unable to get out of the way in

time, received most serious injuries, which terminated fatally at 11 o'clock on Wednes-

day night. Seven workmen were also injured, one of them—Edward Rawden, the

cupola tenter—seriously. One of the visitors, Mr. T. D. Ridley, of Redcar, was also

severely burnt, and many of those present had narrow escapes,"

The old locomotive " Arabian," after nearly fifty years of faithful service, was at

last destroyed in the burning of the Pittsburgh Exposition building. The "Arabian"

was not the first locomotive, but it was among the first which did practical service in

hauling trains on a railroad, and the excellence of its construction is attested by the

fact that it was still at work after so many years of rough service and hard knocks. One

or two older engines survived, but they were laid up and carefully preserved as curiosi-

ties, while the "Arabian" could claim without contradiction that it had been steadily at

work longer than any other engine in the world, and could be considered as the still active

grandfather of the numerous family of its kind now running in this country. It was

exhibited in Chicago, and on its return the Baltimore & Ohio Company allowed it to

remain in Pittsburgh during the local exhibition there. Its destruction will be heard of

with regret by the thousands who saw it in Chicago, and by our readers, who had its

history told them in the letter written by the late Mr. Latrobe some ten years ago.

—

The Railroad Gazette.

Russian Basic Steel.

Mr. Sergius Kern of St. Petersburg, writes as follows to the Chemical JVetcs : It was

a veiT interesting object for the writer to test the qualities of the basic steel of Russian

manufacture. Near St. Petersburg, the Alexandrovsky Steel Works are commercially

working the basic process in Siemens-Martin furnaces.
.

The plate steel welds quite like iron ; in fact, the Nevsky Works, St. Petersburg,

rolling the ingots, make, out of the remaining scrap, piles which, heated to a welding

heat, are rolled into capital plates for difl'erent 2:»urposes. The following are the results

of trials of the ste,el plates

:

UijrAKNEAi^ED Plate.—Thickucss in inches, ^ ; breaking weight, tons per square

inch, 26; elongation in 8 inches, per cent., 26.

Anxealed Plate.—Thickness in inches, J^; breaking weight, tons per square inch,

22; elongation in 8 inches, per cent., 36.25.
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The chemical composition of the steel runs as follows

:

Per cent.
Curbon 0.10
Maiipnnese 0.4.3

Phosphorus 0.02

Per cent.

Sulphur 0.02

Silicon traces.

Copper none.

I am informed that the raw materials charged into the furnace contain, on the aver-

age, 0.75 per cent of phosphorus. I am very happy to state that the great invention of

Messrs. Thomas and Gilchrist is worked in Russia in such a satisfactory way.

—

Exchange.

Some specimens of basic steel made by the Pennsylvania Steel Company, which

were recently shown us had a tensile strength of 54,790 pounds per square inch, an

elastic limit of 44,000 pounds per square inch, an elongation of 23^ per cent, in 8 inches,

and a reduction of area at point of fracture of 70 per cent. The company are making

boilers for their own use from this plate, and have recently begun its manufacture on an

extensive scale. (Ed. Loco.)

Notes on Mill Shafting.

The close observer cannot help noticing the fact that the development of the con-

struction and arrangement of the machinery of transmission, such as shafting, hangers,

pulleys, etc., has never kept pace with that of the mechanism for the generation of power,

or of that by which the power is utilized. This is somewhat surprising when we consider

the extreme simplicity of the principles involved ; but perhaps this very simplicity is

what has caused the subject to be overlooked and unduly neglected, aspiring mechanics

preferring to exercise their ingenuity in some more difficult branch of the profession. For

the past few years, however, the question has received the attention that its importance

demands, and consequently great advances have been made in the right direction.

Comparatively few years ago our shops were fitted up with cumbrous, slow moving

shafting of wood or cast-iron, relics of which still remain in many localities. A favorite

form of shaft consisted of a wooden drum about twelve inches in diameter, having cast-

iron journals running in the clumsiest imaginable hangers. From this drum, belts were

run to drive the various machines. When the requirements of any machine rendered it

absolutely necessary to have a higher belt speed than could be obtained from the drum,

it was " built up" to the required size. This job was generally done in the most orig-

inal and startling manner, and thus in the course of time the line usually became pretty

well filled up, or covered, with a collection of " scabs " whose " wobbling " presented a

frightful appearance when the shaft was in motion. If a belt run oif one of these

improvised pulleys, which they did very often, it generally made about one " fiop " and

then began to wind up on the drum or body of the shaft. About that time everybody in

the vicinity took to their heels. When the " slack " in the belt was all taken up, there was

a moment of suspense, -which generally lasted about one-tenth of a second, and then some-

thing had to "let go." Whether it was the belt or countershaft hangers depended

entirely upon their relative strength. If the hangers or their fastenings proved the

weaker, the countershaft, with its pulleys, were generally " fired " clean across the shop,

and the man who happened to be in its path was considered unlucky. During the

melee, the belt generally became detached from the countershaft and calmly proceeded

to wind the remainder of itself about the main shaft—all but about two feet, which in

consequence of its centrifugal force, resolutely refused to wind, but stuck straight out,

and at every revolution of the shaft "'brought up" against the floor above with a " ker-

slap " which made the dust fly, and had a strong tendency to upset the nerves and cause

profanity on the part of any one who happened to be at work on the floor above. Gradu-

ally, however, certain correct principles of tranmission of power began to be recognized,
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and it was felt that the above state of things, like the Chinese in California, " must go,"

and it went. Turned shafts of wrought iron were substituted for the wooden or cast-

iron ones. This rendered higher speed possible, and for several years past progress has

been quite rapid.

But the grand fight in what may be called the shafting revolution, has been upon the

question of speeds for main lines, and diameters of the same. One general rule may be

given to cover the whole ground, and that is: make your shaft as small as you can, and

run it as fast as you can. Different ideas as to what this limit is, however, is what has

caused the fight, and the difference in practice in different localities.

Too much attention cannot be paid to see that line shafts are properly lined up and

kept so. The influence of improper alignment is greater than is generally supposed. It

not only causes great waste of power, but in many cases is the immediate cause of break-

age, which is too apt to be attributed to insufficient size of the shaft. The writer has a

vivid recollection of being called upon five years ago to investigate the cause of the

periodical failure of a line of 2^ inch shafting about 75 feet in length. It had acquired

the inconvenient habit of breaking at about the middle of its length every few months.

The owners thought it was too small for the work it had to do, and wished to put in a

new one of larger size. We thought it was amply large, and suggested that possibly it

was out of line. The master mechanic at once " got on his ear " and declared that it was

all right ; he had personally superintended putting it uji about two years before, and he

ought to know, etc. So he ought, but he didn't. Fifteen minutes work with the transit

showed it to hQjive and one-half inches out of line at and near the place where it usually

broke. The hangers were then properly lined up, and the shaft has never broken since,

and is now running with a much greater load than it ever had during its breaking days*

In this case the deviation of 5i inches was in a lateral direction, showing that the shaft

must have been originally put up in the condition in which it was found. This is very

probably an exceptional case, still it shows what is possible. Shafting is much more apt

to be out of line vertically than horizontally, as in the above case. Unequal setting of the

foundations of walls and piers, as well as any changes which may be made in the location

or amount of machinery on the different floors of a mill or shop, all tend to bring about

this result ; therefore it is well to periodically test the alignment of all the principal lines

of shafting. It should always be done when changes in location of machinery are made,

or additional machinery is jjut in. By far the cheapest, most accurate, and most expe-

ditious method of doing it is to call in an engineer with his transit and level. Carpen-

ters' tools and methods cannot be relied upon to indicate the true condition of a long line

of shafting, especially when it is covei'ed with a multitude of pulleys, with belts leading

off in all directions.

Coupling the different lengths of a long line of shafting is a most important matter.

The closest attention should always be given to it. Numberless forms of coupling have

been tried, nearly everybody connected with a mill or shop having, at some time or

other, " had an idea for a coupling," which was to revolutionize the world. Most of

these devices have been designed with the object in view of facilitating the removal of

the coupling when pulleys are to be added to or removed from the main line. So far as

the writer knows, but three really good ones have ever been designed, and these are too

well known in this country to need special mention. For heavy prime movers, the ordi-

nary plate coupling, well fitted, is the best thing that has ever been devised, and will

probably continue to be. For ordinary line shafts, the three couplings mentioned above

answer very well, but the advantages they possess over the plate coupling are not suffi-

cient to justify one in paying more for them than the plate coupling costs.

When the plate coupling is used, the bolt holes should always be countersunk so as

to bring the bolt heads and nuts flush with the outside surface of the flange. If this is



1883.] THE LOCOMOTIVE. I7d

not done, the coupling becomes, especially if there are any belts in its neighborhoori, as

dangerous an article as the toy pistol on the Fourth of July. This remark may seem

supei^fluous, still we think it is justified by the fact that many machinists to-day are

fitting uj) couplings with the bolt heads and nuts projecting their full thickness from the

face of the flange. We have seen several men get caught by these projecting bolts and

carried over the shaft, and in two instances they were killed. We always approach them

with fear and trembling, and make our stay as short as possible. Any one who is obliged

to work in the vicinity of such a coupling will confer a boon on suffering humanity by

"kicking" to the full extent of his powers.

The hangers used in a system of shafting is one of the most important parts of it,

for upon their construction and adjustment depends, in great measure, the efficiency of

the whole arrangement. Certain elementary principles which should govern their design

may be summed up thus: no open hanger should be tolerated ; the parts which take the

strain resulting from the weight of the shaft and the pull of the belts should be of

wrought iron; the bearing should admit of convenient adjustment in a vertical direction.

So far as we know there is but one hanger in the market which fulfills these three simple

conditions, and this is used to a very limited extent. A large proportion of the hangers

in use are open hangers, and several bad accidents have resulted from their use. A few

years ago a whole line of shafting in a cotton mill fell, badly smashing the machinery.

Open hangers were used, and from some cause which we were unable to learn, the shaft

was thrown out of one of the bearings, and the whole line followed. The use of properly

constructed bale hangers would have prevented the accident. But bale hangers, as

usually made of cast-iron, are easily broken by shocks which would not injure a wrought

iron one.

The material for the bearings or boxes of shafts has always been a favorite theme for

discussion among mechanics. Some contend that cast-iron is the best material, others

prefer boxes lined with babbit metal. The argument in favor of cast-iron is : that it is

cheaper, runs easier, and will wear longer if it is kept properly lubricated. This may
be so, but we prefer a well babbited box to anything else. The trouble is in keeping

the boxes properly lubricated. Accidents happen in the best regulated families, and

boxes will occasionally run dry in the best lubricated shops, and the risk of cutting the

shaft is one that no one can aflbrd to take. With the best lubrication it is practical to

give a shaft, the odds, in the long run, will be found to be decidedly in favor of the box

lined with the soft metal.

Eor genuine curiosities in mechanical practice, commend us to the pulleys of a few

years ago. The wonderful and complex forms that so simple a thing as a pulley arm

should be, has assumed in the hands of different men is quite startling, to say the least.

It would seem at the first glance that some makers of pulleys (we will not call them

designers or mechanics), expended incredible amounts of ingenuity in devising strange

and unheard-of shapes for the arms of their patterns. The horse shoe bend and the

double ogee have been as wax in their hands. We have seen pulleys only 24 inches in

diameter with 3-inch face, that had no less than Jifteen arms; each arm was the full

width of the face of the pulley, and about ^^g of an inch thick, and described almost a

semicircle in getting from the hub to the rim. The apology for this and kindred shapes

is, that fewer of them break in casting. We don't wonder at it. When iron is tortured

into such shapes, it ought to resolutely refuse to break or be broken, and should always

stand as a monument to the man who designed them. If a founder can't cast a pulley

without recourse to such horrible exjjedients, he should be liberally dusted with parting

sand. H. F. S.
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Standard Time.

The subject of standard time for the world has of late received much attention, and

the sooner it becomes an accomplished fact the better it will be for every body. A
hundred years ago the present system of time notation was good enough for all pur-

poses, but since then the invention and wonderful development of the telegraph, and

railroad and steamship lines, has brought people in distant parts of the world into such

close business relations that the need is sorely felt for something better than the old

local standards, and the arbitrary and unphilosophical division of a day into the two

parts, A. M. and p. M. By all means let us fix upon some meridian, reckon time from it,

and it alone, and count the hours from the beginning of one day to the beginning of

the next. This is the only sensible way of doing it. A correspondent of the Railway

World has the following to say upon the subject

:

"Anything more crude, imcertain, and insufficient than the style now in use cannot

well be imagined. It is a relic of the Dark Ages, adopted centuries before a railroad or

telegraph was thought of. Modern progress demands something better adapted to the

wants of our present advanced civilization. Whatever change is made will doubtless

be initiated by the railroads of this country, and, if it proves satisfactory, will event-

ually extend throughout the world; for which reason it is to be hoped that whatever

action they may take in the matter will have so broad and catholic a basis as to admit

of its universal adojition. In the discussions which have arisen in considering this

problem, it has been conceded that the remedy lies in establishing a standard or stand-

ards, of time of universal or local application. It must, I take it, be assumed that any

plan or reformation which may be decided upon by the railroads of the country will

encounter a strong ojiposition from the mass of the general public. The conservative

feeling which makes people reluctant to surrender an established custom and adopt

something different in its place would, T apprehend, prevent any legislation on the sub-

ject for some time to come. But, fortunately, it is not necessary that the laws of the

country should be invoked in the matter. The question is one which primarily affects

nothing but railroad schedules and raih'oad time-pieces, and is entirely within the con-

trol of each company or companies, respectively or collectively. Due regard, however,

should be had for the public interests and convenience, and any change that is made
should, so far as is possible, be in accord with the existing condition of things. It

would seem as if the problem might be solved by adopting the recommendation which

has been made, and ably advocated, of taking as the standard the astronomical time of

Greenwich, England, according to which the day begins at noon and is divided into 24

hours, numbered from 1 to 24.

"The Observatory at Greenwich furnishes the best known time that exists. It is

exact, constant, and known (or ascertainable) everywhere. It is used in astronomical

observations and calculations, as the basis of tables used in navigation, and for mathe-

matical and scientific purposes generally, so that its adoption by railroads would bring

them into harmony with the other cosmopolitan pursuits of the world. I can foresee

the objections likely to be urged against the adoption of Greenwich time. It would

probably be contended, as it has been, that inasmuch as the hours of the day would run

from 1 to 24 instead of the day being divided into halves of 12 hours each, as is the

present civil day, great inconvenience would result to the public. And, further, that

inasmuch as the clocks and watches throughout the country would all register the time

at Greenwich, people would be going about their avocations at strange and unnatural

hours. Now let us see what these objections amount to. I would, however, j^remise by

saying that there is no use in ameliorating an evil if it can be as easily eradicated, and

that any reform that is attempted cannot be too thorough if the best results are to be

obtained. Some inconvenience will necessarily follow any change, and the comjiensating
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benefit* should he made as great as possible. A clock is merely an instrument designed

to measure the flight of time, generally having 12 grand divisions shown on a dial,

covering the time from midnight to noon, and the converse. The particular names by

which its several divisions or indicated periods are known is of but minor importance

in comparison with the exactness of the information derived therefrom. Should Green-

wich astronomical time be taken as the standard, 12 o'clock midnight would become the

end of the twelfth and the beginning of the thirteenth hour. Two o'clock a. m. (pres-

ent style) the beginning of the fifteenth hour; 6 o'clock a. m. (present style) the begin-

ning of the nineteenth hour, and so on around the circle. In a short time the people

would become accustomed to speaking of the hours of the day in this way and the

novelty of it would soon wear ofi".

''According to the system proposed, if the sun set at Greenwich at the beginning

of the seventh hour (6 p. m., present style,) 15° west on the same parallel of latitude it

w^ould set one hour later, or at 7 p. m., present style; 30° west, two hours later; 75°

west, five hours later, and so on to 90° east, wh»re it would set 18 hours later, and simul-

taneously become visible at Greenwich six hours before the beginning of the next day.

From this it will be seen that the hour of the day bears no conventional relation what-

ever, as at present, to the rising and the setting of the sun. To demonstrate the disad-

vantages attending the present style it is only necessary to instance the familiar illustra-

tion of a ship sailing around the world. If going west, the ship's log contains a record

of a blank day—interpolated, in fact—while if sailing to the east a day has to be added,

thus occasioning, to say the least, what should be an uncalled-for absurdity. Again, it

daily occurs in the United States that we receive the morning intelligence of events

which have taken place in Europe and Asia in the afternoon of the same day. If we

read in the jjapers that something has transpired in even such well-known cities as Lon-

don, Paris, or Berlin, at a given hour, how many persons know exactly when it did

occur ? The advantages which would result from the proposed change would be

certainty and uniformity. There would no longer be any question about New York,

Philadelphia, Washington, Pittsburgh, Chicago, and 50 or more other standards of time

now in use by the railroads of the United States. By getting rid of a. m. and p. m. it

would no longer be necessary to print railroad time-tables with such devices as are now^

adopted to distinguish between night and day trains. Such notations as "the time

between 12 o'clock noon and 12 o'clock midnight is indicated by heavy-faced type,"

and " heavy rules on left hand of columns indicate trains between 6 p. ii. and 6 a. m.,"

would no longer mystify and distract the average traveler.

"In making the change suggested, it should be done simply in the interests of rail-

roads, and care should be taken to make no attempt to force its acceptance upon the

public by legislative enactment or otherwise. If the people throughout the land have

local time which suits them, let them have the undisturbed enjoyment of it. Experi-

ence has fully demonstrated that railroad time is the standard which is in general use

along the respective railroads of tlie country, and it would not be long befbre Green-

wich time, if used by the railroads, would be used universally, to the exclusion of any

other." .

Fireproof Walls and Self-Binding Mortar.

In the construction of fire-proof, or more properly speaking, fire-resisting walls, the

mortar hitherto used has been either refractory clay or else a mixture of the latter with

finely ground firebrick. Herr Fritz Liirmann, in a short paper which has recently appeared

in St(M und Eisen deals with this question principally as it afl'ects the construction of

blast furnaces, coke-ovens, generators, etc. ; but as his observations apply to other
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structures intended to resist the effects of fire, we quote them. The author says.that so-

called fireproof mortars are neither self-binding nor do they combine with the refractory

bricks employed. Fireproof brickwork, consequently, does not hold together well, as is

the ca?e with ordinary brickwork constructed with hardening lime or cement. Now,

fire-resisting brickwork, such as is employed in blast furnaces for instance, is exposed to

great pressure, like ordinary brickwork ; but it is at the same time expanded by the

physical effect of heat, and chemically changed and melted off, through the combined

operation of heat and the substances contained in the space enclosed, such as slag, glass,

etc. Thus, even during drying, preliminary heating, and starting of structures, consist-

ing of refractory material, a shifting of the bricks takes place if mortar has been

employed which does not bind well. The joints open, the mortar drops out, and, even

before work jjroper is commenced, the cohesion of the supposed fire-resisting brickwork

is destroyed. It need not be pointed out here how such disturbing causes hinder suc-

cessful working. In order to give the required cohesion to walls of refractory bricks at

once, enabling them to resist the preliminary heating and starting, Herr Lurmann pro-

poses to construct them, contrary to the present practice, not with so-called fireproof

mortar, but with a self-binding mortar of lime, dolomite, cement, slag, glass, etc., with

the addition of sand, clay, firebrick, etc., which frits at high temperatures. This self-

binding mortar, ground very fine, is mixed with water to the consistency permitting of

the use of very thin joints. Walls thus constructed are stated to form a compact whole,

which expands equally, without shifting of bricks or dropping out of the mortar from

between the joints. As soon as very high temperatures are reached, the mortar sinters

either partially or wholly, and frits with the refractory bricks. It is best to use small

bricks, for larger bricks are generally not thoroughly burnt through, and might give

rise to shifting. It is only with small bricks that an equally expanding wall can be con-

structed, and, through the employment of self-binding mortar, converted into a solid

fire-resisting mass. The latter, from the same cause, will also contract equally during

cooling.— Cotton,Wool, and Iron.

Oil on Rough Water.

The report of B. C. Sparrow, superintendent of the Second Life Saving District, under

whose direction experiments have recently been made in the use of oil for calming a

rough sea, has been presented to the president of the Board on Life Saving Appliances,

and by him forwarded to Superintendent Kimball, of the Life Saving Service. The

experiments were made with a view to determining to what extent oil could be used as

an auxiliary agent by the Life Saving Service, and were in the line of individual experi-

ments made in Scotland which had been commended to the attention of the Life Saving

Bureau by the press and by private suggestions. In the introduction to his report Mr.

Sparrow says: "The nature of the phenomena presented by a rough sea, the relative

influence of the diflerent agencies concerned in its action, and just how far this action

can be controlled, can only be determined by carefully compared experiments, which

would require an expenditure of time and funds not at our disposal. Therefore the

subject is herein treated only as a matter of practical observation and not of exhaustive

scientific inquiry." His experiments included the list of apparatus designed for dis-

tributing the oil on the water at a distance from the object to be protected from the

force of the waves, and a description of several of the inventions, the manner of operat-

ing them, and the effect which it was hoped they would have, accompany his report.

Preliminary to recording the results of his experiments he describes the conditions

of the sea under the influence of certain winds, in order to establish the circumstances
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under whicli oil might be advantageously used if it possessed properties such as had been

claimed for it. Among these conditions he notes the dangerous sea produced by rapidly

increasing wind in deep waters, the surf as it breaks on shore, heavy on-shore swells

rolling in against oflf-shore winds, and swells breaking upon a shore in the absence of

wind. He says that at present it is thought sufficient to present such facts as have been

gathered relating to the calming eflfect of oil upon the sea where it breaks in deep water,

and the evidence that it has no controlling eflfect whatever upon the sea where it breaks

upon the shore. On the first point he says :
" When a boat or vessel is lying to in the

open ocean, exposed to a dangerous sea, and by means of a drogue or otherwise makes

a dead drift directly before the wind, the pouring of oil ujdou the water is an eflFective

means of safety, as under such conditions the craft keeps in the calm surface over which

the oil prevents the sea from breaking, but when lying under 'ranging sail' no benefit is

derived from the use of oil, since the craft will continually range ahead from the oiled

surface into rough water."

He concludes that for many reasons the instances will not be numerous in which a

vessel will make a " dead drift," and in that condition dispense oil in order to avoid the

ordinary dangers of the sea, and thinks that most master mariners will continue hereafter,

as in the past, to hold their course at the risk of shipping a sea. He does not think that

any of the appliances yet invented for distributing oil in advance of a vessel while under

ranging sail, several of which he describes, can be successfully used, and with this

conclusion dismisses the question as far as it relates to the use of oil on deep water.

He describes a series of experiments made at the house of the Massachusetts

Humane Society on Nanset Beach in January and March of this year, with oil carrying

and distributing projectiles designed for use in calming the water on shore and reducing

the danger of the surf. These projectiles were reservoirs of oil discharged from a gun,

which it was intended should, on falling into the water, distribute their contents on its

surface. As the result of these experiments he concludes that the several devices of

the inventors in their present form dispense oil faster than is necessary, and are not

adapted to being thrown to windward; that they are of no use for the purpose of the

life-saving service in the immediate vicinity of the shore, and that their use from boats

remote from land is, on account of the size of the guns necessary to discharge them,

impossible. He recommends, however, that careful attention be given to any additional

or improved devices under this plan that may be offered in the future.

He reports other experiments with oil when it was poured on the water from on board

a vessel during the prevalence of a strong northeast wind. An oiled surface of one acre

in extent was obtained, but, although the process of pouring oil on the water was kept

up for a considerable length of time, the sea continued to break as before the oil was

applied. Another experiment was made on a pond 400 yards from shore to shore, a

large part of which was covered with oil, on an occasion when the wind had roughened

it until it had broken into "white caps." The oil obliterated the "white caps" as it

advanced from the windward, but the waves broke on the lee shore and threw up the

surf with as much energy as if no oil had been cast upon them. After reciting these

experiments, he says: "The conclusion deduced from our experiments is that oil exerts

no influence upon a sea that breaks on the shore. The result, when an inrolling, undu-

lating wave from the ocean throws thousands of tons of water upon the shore, cannot be

prevented by a thin film of oil." He adds: "The majority of the printed statements,

together with all the verbal statements made by mariners who have used it, furnish

conclusive evidence that in deep water oil has a calming effect upon a rough sea, but

there is nothing in either source of information whicli yet answers the question whether

or not there is in the force exerted by the wind a point beyond which oil cannot counter-

act its influence in causing the sea to break."

—

The Iron Age.
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About Steam-Gauge Connections.

It is a very simple matter to properly connect a steam-gauge to a boiler, but in nine

cases out of ten it is not correctly done for some reason or other which it would be

difficult to assign.

The chief points to be considered in connecting

steam-gauges are : To locate them so that they cannot

be injured by the heat radiated from the boiler front or

uptake; to provide an inverted siphon or other arrange-

ment which shall insure the spring or diaphragm always

being filled or covered with a body of water while the

boiler is under steam ; and to so make the connections

that the pipe

may be blown

out at any

time without.^

removing or
"

disturbing
the gauge.

—

The gauge
should also

admit of easy

removal while the boiler is

under steam for the purpose

of testing and correction.

Some engineerfs, when
erecting boilers, attach the

steam-gauge directly to the

uptake, or to the portion of

the cast iron front which

covers the end of the boiler

and forms the front connrc-

tion. This should never be

done, as under such circum-

stances the heat will inevita-

bly injure the spring, and the

gauge will in a short time

indicate anything but the cor-

rect pressure. Much trouble

has been caused boiler own-

ers by this practice. The gauge should be carried to one side and secured to the brick

work; or, if for any reason this is undesirable or impossible, it should be brought out

Fig.
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far enough from the boiler front to allow a good thickness of some non-conducting

material to be placed between it and the boiler, sufficient to effectually prevent injury.

The second of the above objects is generally accomplished by attaching the gauge

to a pipe bent into the form shown in Fig. 2. This form of siphon, while it accomijlishcs

perfectly what it is designed to do, namely, the keeping of a body of water on the spring,

])Ossesses the disadvantage of not allowing the pipe to be cleared of sediment witliout

removing the gauge and causing great inconvenience. 'Moreover, whenever a pipe bent

into this form becomes filled up with a solid deposit, which sometimes happens, it is

peculiarly difficult to clean out, owing to the impossibility of driving a rod or wire

through it. It is also impossible to clear a siphon of

this type of water when it is necessary to do so, which

occurs when a boiler is stopped for any cause in cold

weather. In such cases, unless the gauge is disconnected,

and it and the pijies cleared of water, they are very apt

to freeze up, and when they do the spring is generally

burst open. The number of gauges Avhich we are called

upon every winter to test and "solder up," whose springs

have been .split from this cause, is quite surprising.

The form of steam-gauge connection shown in Fig. 1

is what we have found to best serve all purposes. The cut

shows the details so clearly that no explanation is neces-

sary. Where no combination or water column is used,

the nipple shown at A extends to the boiler and enters it

at any convenient point in the steam space. When a

water column is used, as shown in the cut, it screws into

the reducing tee on top of the column, as shown. The

air cock shown permits of easy and thorough cleaning

of the pipe, by simply oijening it when steam is on the

boiler and blowing through for a few seconds. When this

is done the stop-cock between it and the gauge should be

closed, or the gauge may be injured.

The stop-cock, with union, should always be used,

as it admits of the removal of the gauge for testing,

adjustment, or repairs while the boiler is under steam.

Care should be exercised that this cock be put on right

end vp, or it will be useless for the purpose intended. In

many places where they are used we find them put on,

strange as it may appear, with the unioii 'below the cock.

This, with most of the arrangements of pipe wliich we

find in use, renders it impossible to disconnect the gauge

without considerable trouble.

We would add a word of caution to engineers who have charge of vertical boilers.

Where such boilers are used, the pipe to the steam-guage is generally taken from the

boiler near the top, and then dropped down several feet to bring the gauge where it can

be conveniently read. Engineers should recollect that the pipe in such cases fills with

water, and that its weight will cause the gauge to indicate a higher pressure than that

actually due to the steam pressure. The excess of this pressure over and above the

actual steam pressure will be one pound for every 27f inches in height of water column

standing on the gauge. While this is of no consequence in ordinary running, it should

always be taken into account when indicating an engine or making a test. The indicator

will, of course, show nothing above the actual steam pressure at the top of the boiler

Fig. 2.
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and unless the weight of the water column is taken into account there will be an undue

difference betwen the boiler pressure, as shown by the guage, and tliat realized in the

cylinder.

Inspectors' Reports.

September, 1883.

The two hundred and fourth monthly summary of the work of the inspectors is

given below. It appears that the whole number of visits of inspection made foots up

2,509, while the whole number of boilers visited was 4,791, of which number 2,122 were

thoroughly inspected, both externally and internally; 285 boilers were tested by hydro-

static pressure, and 53 were condemned.

The number of defects found which were considered of sufficient gravity to be

reported was 2,835, of which 422 were regarded as dangerous. The defects in detail

were as follows

:

Nature of defects.

Cases of deposit of sediment, . . _

Cases of incrustation and scale, . - -

Cases of internal grooving, - - - -

Cases of internal corrosion, - - - -

Cases of external corrosion, - - - -

Broken and loose braces and stays, -

Settings defective, . - - - -

Furnaces out of shape,

Fractured plates, . . - - -

Burned plates, _ _ . . .

Blistered plates, _ _ - - -

Cases of defective riveting, - - - -

Defective heads, - - - - -

Serious leakage around tube ends, - - -

Serious leakage at seams, . - - -

Defective water-gauges, . - . .

Defective blow-offs, - - - - -

Cases of deficiency of water, ...
Safety-valves overloaded, . - - -

Safety-valves defective in construction,

Pressure-gauges defective, - - - -

Boilers without pressure-gauges, ...
Total, - - 2,835 - - 422

Defective settings are one of the chief sources of loss and waste of fuel in boilers of

the externally fired type. The reasons for this are various ; the chief ones are faulty design

and faulty construction ; faulty design preventing the perfect combustion of the fuel,

and fiiulty construction being responsible for cracks, leaks, and air holes in the walls of

the setting, flues, and chimney, whereby cold air is drawn into the furnaciss at the wrong

places, thereby lowering the temperature of the products of combustion ; and into the

flues and chimney, impairing the draft, and very greatly reducing the efficiency of the

whole arrangement.

Too much care cannot be taken with the brick work of boiler settings. The brick

should be carefully laid, the joints should not be too thick, the mortar should be of

good quality. A hollow wall should always be built for the side and rear end walls,

Whole number.
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with a two-inch space between them. Some engineers recommend a solid wall, for the

reason that two inches of brick work is a better non-conductor than two inches of air.

This may be true if we take simply a brick wall two inches thick, and compare it with a

film of air two inches thick. But the air space between two walls is a different thing.

It breaks the continuity of the wall, and is consequently of greater value than at first

sight appears. But its greatest value consists in the fact that it gives us two walls

(which, of course, should always be laid up independently, or at least not tied rigidly

together), the inner one exposed to the fierce heat of the furnace, takes any distortion or

cracking which may result, while the outer wall remains comparatively cool and intact,

and consequently prevents the sucking in of cold air through the cracks, which wUl

occur in the inner wall, and will extend entirely through the whole wall if it is solid,

whatever practicable thickness may be given to it. A small crack in the setting of a

boiler, which gives the air a chance to draw in through the joints into the furnace or

flues, results in a greater loss of efficiency than most people are aware of. One of the

most fruitful sources of loss from this cause occurs when boilers are set with a " flush

front " setting. The walls always expand and force the front away from the end of the

boiler. When the front becomes bulged out, the entering air, instead of all going

through the fuel, takes a short cut up between the front and the brickwork, directly into

the smoke connection. It is surprising how much efi'ect half an inch of space between

front and wall at this place will produce. "We have found many cases where it was

impossible to make steam from this cause, and the source of the trouble was entirely

unsuspected until it was pointed out by an inspector. Boilers set with a " projecting

front " are not subject to this defect.

BOILER EXPLOSIONS.
SEPTEMBER, 1883.

Threshing Machine (120).—The boiler of a straw-thresher engine exploded on the

farm of B. F. Taylor, nine miles east of Ashton, Dak., Sept. 1st, killing four persons and

seriously injuring five others. Fragments of the boiler were blown three hundred yards.

One large traction-wheel was blown eighty yards. The cause of the explosion was the

water running low and pumping cold water into the boiler. Loss about $250.

Saw-Mill (121).—The saw-mill of Mr. Dallas Crawford, on the Six-Mile Creek, a

few miles from Erie, Pa., was set on fire by tramps Sept. 1st. While the mill was burn-

ing the boiler exploded, and several persons narrowly escaped death.

Flour-Mill (122).—A boiler in the Shawnee Mills, Topeka, Kansas, exploded Sept.

3d, killing the engineer and doing $10,000 damage.

Threshing Machine (123).—The boiler of a steam thresher on the farm of Abraham

Overholtzer, in Dauphin county. Pa., exploded Sept. 5th, instantly killing Simon Brinser,

the engineer, and Jacob J. Kline, both of Elizabethtown. The explosion was due to a

lack of water in the boiler.

Saw-Mill (124).—The boiler in a portable saw-mill a few miles west of Marietta,

Ohio, exploded Sept. 7th, killing Charles Palmer and Martin Ellison, and severely injur-

ing two other men.

Portable Engine (125).—A boiler used by contractors who are building a bridge

at Herr's Island, a short distance from Allegheny City, Pa., exploded with terrific force

Sept. 10th, scattering debris and hot water in all directions. Five men, three of them

Hungarians and two Irish, who were at work at the time, were all more or less injured
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by being scalded or hit with flying debris. One of them, whose name could not be

learned, was injured so badly that he will die. The others will recover. The cause of

the explosion is not known.

Iron Works (126).—A terrific boiler explosion occurred about 5 o'clock p. m., Sept.

11th, at the blast furnace of the Cleveland Rolling Mill Company, Cleveland, Ohio. The

boiler was blown into many fragments, and caused considerable damage. Four men,

whose names could not be learned, were injured, none of them seriously.

Saw-Mill (127).—One of the largest boilers on the Trinity & Sabine Railroad at

Fowler & Saunders' mill. Trinity, Texas, exploded Sept. 12th, killing the fireman, J. C.

Lutton, badly scalding another man and boy, and slightly injuring Mr. Fowler. Cause

of explosion unknown. The boiler was blown fifteen feet high and thirty-five back,

reversing the ends.

Locomotive (128).—At 3 o'clock on the morning of Sept. 14th, as a south-bound

freight train on the International & Great Northern Railway reached the trestlework

about one mile north of Riverside, Texas, the engineer shut off steam, preparatory to

slowing up to cross the trestlework, when the engine No. 178 exploded, blowing the top

of the boiler to pieces. The fireman, H. P. Ellis, jumped to the ground, about fifteen

feet, striking on his head and shoulders, rendering him unconscious. The engineer

remained on his engine and was not hurt.

Iron Works (129).—Between 1 and 2 o'clock p. m., Sept. 20th, a large boiler in the

flanging department of the Sligo Iron Works, Pittsburgh, Pa., exploded with fearful

violence, scattering fragments in every direction, and setting fire to the Lake Erie rail-

road shops and a number of dwelling-houses in the vicinity. The boiler department, a

brick structure, was completely wrecked, as were also a number of passenger and freight

cars and the shops of the Lake Erie Railroad, while a row of dwellings on the opposite

side of the street were set on fire. At the time of the explosion twenty men were at

work. Of these, three were killed and eight badly injured, four fatally, while four chil-

dren who lived across the way were also badly hurt. The boiler was an upright one,

and was six feet in diameter. It was split into four pieces, the largest one being blown

a distance of 200 feet, landing in the middle of the Monongahela river. It is not known

what caused the explosion.

Steam Yacht (130).—William Gutcliflfe, a Paterson machinist, recently built a steam-

engine, and for a boiler used an ale-cask, which he said would stand a pressure of 350

pounds to the square inch. He fitted up a small boat with his engine and wooden boiler.

Sept. 21st, he steamed up the Passaic river half a mile to Lincoln bridge and back to

near the falls, where he made fast about 7 o'clock and dumped out the fire, as he thought.

Soon after he left the fire started up again, and in time generated such a pressure of steam

as even an ale-cask could not sustain, and with a terrific roar the boiler gave way, hurl-

ing the staves and engine far into the air above trees on the adjacent hill. Boat and all

disappeared in the completest of wrecks. Luckily no one was in range of the flying

fragments.

Saw-Mill. (131).—The boiler of the engine running the saws at the bridge now
being constructed over the Red River at Shreveport, La., for the Vicksburg, Shreveport

& Pacific Railway, exploded with terrible force Sept. 22d, killing five men and wound-

ing five others.

Tannery (132).—A large tubular boiler in Shaw Brothers' tannery, at Grand Lake

Stream, Me., exploded Sept. 23d, tearing out the side of the building and throwing the

fire-box of the boiler a distance of 600 feet. There were four men in the building at the

time of the explosion, but all escaped uninjured.

Kitchen Range Boiler (133).—The Scovill House in Waterbury, Conn., narrowly

escaped destruction by the explosion of a range Monday morning, Sept. 24th, at 6 o'clock.
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The cause was the shutting oflF of the city water. Several employees narrowly escaped

death. The building was fired in several places, but the flames were extinguished.

Threshing MACHiisrE (134).—A terriV.e steam threshing machine accident occurred

on the Kreger place, about eight miles south of Osakis, Minn., Sept. 2(5th. The machine

was owned and run by the Ives Brothers. The pump was not working satisfactorily and

the engine was stopped for a few minutes. The men gathered around the engine, when

the explosion occurred. The killed are Albert Garlock, Peter Billedaux, and Matthew

Joyce. Those dangerously wounded are " Frank " Ives and Charles Ives. The slightly

wounded are "Mike" Riley, Samuel Porter, and Chester Gilbert. All are scalded and

bruised. Gilbert was blown thirty feet from the engine. Albert Garlock was thrown

nearly 300 feet and Billedaux nearly 150 feet from the engine. Both bodies when picked

up were literally strijDped of clothing and the flesh and skin scalded off. They were

pierced full of holes from the flying pieces of iron. Matthew Joyce and "Frank" and

Charles Ives were blown down a few feet in front of the engine. The engine was blown

fifty feet directly over the top of the separator and wheat stacks.

Steamer (135).—The boiler of the steamer J. S. Robinson, which lay at the foot of

Westerlos street, Albany, N. Y., exploded Sept. 28th, instantly killing the captain.

George S. Warner, and the fireman, William Cleary, and seriously injuring Frederick

Winslow, the engineer, who was blown into the water and narrowly escaped drowning,

and Willard Durand and Melville Ryan, deck hands. Richardson VanZandt, a son of

Captain VanZandt of the tug-boat Cora, from New Baltimore, which was lying along-

side the Robinson, was also injured. Captain Robinson, of the Ilattie M. Betts, was

blown from the pilot-house on to the wharf and severely injured. The Betts, which lay

at the stem of the Robinson, was damaged to the extent of $1,000. The Cora, which

lay alongside, is a total wreck, and the C. P. Grout, lying ahead of the Robinson, had

her joiner work carried away and her machinery damaged. The Robinson sank imme-

diately, carrying with it the body of Cleary, the fireman. One section of the boiler,

weighing two or three tons, was hurled 400 feet against the top story of a three-story

building, crushing in a portion of the wall. Another section, weighing nearly a ton.

crushed in the roof of the coal-barge E. M. Downing, and still another section was hurled

to the rear, grazing the cabin of the coal-boat Apollo, and tearing away the roof before

it fell into the river. Buildings were shaken, windows shattered, and general consterna-

tion prevailed in the vicinity.

Steamer (136).—The freight steamer Colorado left Bufialo, Sept. 29 th, for Chicago.

At about 9 o'clock, when five miles out, the starboard boiler exploded with a terrific

shock. There were no passengers aboard, but eight or ten of the crew were more or less

injured. Henry Allen, a deck hand, died in a short time. The boiler Avas thrown up

into the air and toward the stern of the steamer, and turned around so that when it

came down it had changed ends. The Colorado was towed back to the harbor by tugs

which went to her relief, and the injured men were taken to the hospital.

The Iron Age says : The report of the committee of the Geodetic Association, pre-

sented at the general meeting of the conference at Rome. Italy, on the 24th ult., favors

the universal adoption of the Greenwich meridan, and also recommends as the point of

departure of the universal hour and cosmopolitan dates the mean noon of Greenwich.

Part of the scheme of the conference contemplates that each town of importance shall

have a public time-signal station electrically connected with a central observatory, for the

purpose of receiving and disseminating standard time with precision. Another feature

is that all railway and public clocks should be connected electrically from the public

time-signal stations.
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HARTFORD, NOVEMBER, 1883.

The "Gaffney & Company" Boiler Explosion Law Suit.

Our readers -will remember that on June 1, 1881, one of the three steam boilers of

Messrs. Gaflfney & Company, Philadelphia, Pa., exploded, killing three persons and injur-

ing others. The boiler was new, having been run but a few months. The exploded

boiler was of the plain cylinder type, 30 feet long and 3G inches in diameter, the heads

were of the pattern known as " flat cast iron," one and seven-eighths inches thick, filleted

at the flange, and strengthened by a boss surrounding the man-hole. The front head

—

the one in which was the man-hole—blew out, which was mainly the cause of the

destruction which followed. A full account of this explosion, with illustrations, will be

found in The Locomotive of July, 1881. The boiler was insured in the Eartfoi-d Steam

Boiler Ins2)ection and Insurance Company, and by its certificate was allowed a pressure of

eighty (80) pounds. A coroner's jury was summoned, and, after examining the ruins,

they rendered a verdict condemning the use of flat cast iron heads, and wound up by

saying that the " Hartford Company " was entitled to the sevest censure, etc. No reason

was given why this Company should be censured, save that it certified to the safety of a

boiler that had flat cast iron heads. It was well known at the time that such heads were

in common use in Philadelphia and vicinity. It struck mechanical engineers throughout

the country as a very strange verdict, inasmuch as there was no law or ordinance criti-

cising or condemning such heads.

In due time the Company was notified that a suit had been commenced against it

by the parents of a little boy who was struck and killed by a piece of iron from the

exploding boiler. Damages were laid at $50,000 ; suit was brought in the City Common
Pleas Court, but, on petition of the Company, was at once transferrd to the United

States Circuit Court. The case was tried in the October term, 1883. A very laboredi

eff"ort was made by attorney and experts for plaintiffs to place liability upon the Com-

pany, and some of the familiar faces that figured in the Deitel case a few years before

were conspicuous. An effort was made by plaintiffs to run the case after the fashion of

the Deitel case. But they soon iound out that the United States Court had its own

methods, and that it tried its cases on the basis of strict justice, and was not influenced

by sympathy or prejudice. In charging the jury Judge Butler said in closing :
"! deem

it my duty to say to you that the plaintijff^s case in my judgment is weaTc, as respects loth

these ])oints,—so weak as hardly to justify a verdict in their favor. This question, however,

is submitted to you to be determined according to your judgment. In submitting it I caution

you against all suggestions of sympathy or p>rejudic€. They have no proper place in a court

of justice.''''

The jury were out but a few minutes, and, returning, rendered a verdict in favor of

the defendants.

In the Deitel suit against the Hartford Steam Boiler Inspection and Insurance

Company for damages for the death of the engineer, caused by the explosion of an

insured boiler in the city of Philadelphia, the jury rendered a verdict for tfie plaintiffs

which in our judgment was not in accordance with the evidence, and which we believe

would have been set aside in a higher court. The case was tried in the Court of Com-
mon Pleas No. 3. The damages were adjusted and p lid by the Company. In tlje
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division of the spoils one of the experts (?) thought his share was not commensurate,

with his services, and failing to secure more by persuasion, we understand he has brought

suit against the lawyer for an increased allowance, and further, we have been informed

that the suit is brought in the same Court of Common Pleas that the Deitel case was

tried in. It would be interesting to know how much the widow Deitel received as her

share of the amount of damages under the verdict. We hope when the case comes to

trial it will be before the same judge that presided at the Deitel case; he will be

familiar with all the facts, and it would no doubt be refreshing to him to review the

points in the case. It will also serve to give him some impression of the "expert"

talent that is encouraged by such verdicts.

The Spectator ior November 1st has an interesting article on driven wells in Brooklyn,

N. Y., as a source of water supply for the city. The article is illustrated with diagrams,

and the reader will be amply rewarded for the time spent in studying it.

The Travelers Record for October has on the first page an article entitled " Java, the

Queen of the Tropics." The island is projected upon an outline of the Northern States

of the Union, thus giving the reader an idea of its great area. Its government, inhabit-

ants, and products are described, as well as its terrible enemies, earthquakes and

volcanoes.

The cable announces the sudden death of Dr. C. W. Siemens of London, from

rupture of the heart. Dr. Siemens was born on the 4th of April, 1823. He was one of

tl>e most distinguished scientific men living. His researches in theoretical science were

deep and profound, while his contributions to practical science, in the form of inventions

and improvements in industrial processes were many and varied. He was the inventor

of the regenerative gas furnace, the open hearth process of making steel, constructed

most of the Atlantic cables, designed the steamer Faraday for laying them, and in fact

has been closely identified with the progress of all branches of science and industrial art

i 1 England, for many years past.

Carving and Engraving upon Crystal and Wrought Glass.

The art of manufiicturing crystal, of carving it and engraving it, is of very high

antiquity, for Pliny informs us that " sometimes glass is blown, sometimes made in a fur-

nace, sometimes chiseled as silver is."

Leaving for a while antiquity and its rare vestiges, let us, making a rapid leap over

the centuries, return to our own age, and notice what the processes are which are

employed now.'

The carving of crystal and glass has generally for its object the obtaining of orna-

ments in relief; it is obtained by means of four vertical grindstones which, employed one

after another, are brought into play either by the foot of the workman or by steam.

Tlie first of these grinders is made of iron, the second of grit-stone, the third of

marl, and the fourth of cork.

On the iron wheel the workman throws from time to time sand which has been

imoistened by means of a sabot or of a small wooden bucket which is placed above the

wheel, and which causes the water to fall drop by drop upon the sand.

The first, rough-hewing sort of process being completed, there is placed, instead of

the iron wheel, a grinder of grit-stone, the less hard action of which gives an additional

degree of perfection to the cutting. Then comes the wooden wheel, on which are

thrown in rotation the sediment of the sand pulverized by the previous processes, emery,

becoming gradually finer and finer, and last of all pewter. The process is terminated

either by means of the same wooden grinder sprinkled with dry pewter, covered with

woolen stutf, or by means of another grinder made of cork.
' The chiseling of the glass or crystal is obtained either by applying the process to
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smooth and lateral surfaces, or to the cylindriqal part of the glass, or, it may be, on the

arete of the wheels when put in motion.

This system of decoration requiring, as we see, a rather long process and an inevita-

ble loss of material, cut glasses could not be purchased under somewhat high prices, till

a simple workman introduced a complete transformation into this branch of glass manu-

facture by the invention of moulding.

A young workman of the name of Robinet, who was employed as a glass-blower in

the manufactory of Baccarat, happening to have delicate lungs, and finding his strength

diminishing to such an extent as to threaten his means of getting a livelihood, invented

a pump which more than supplied the place of human strength. This invention, which

dates from 1831, consists of a small cylinder made of tin or brass, from thirty to forty

centimeters in length, by from six to eight in diameter, and closed by an end piece. In

the interior of the cylinder is to be seen a spring on rollers made of iron, at its lowest

portion a wooden piston with an opening in the middle mounted with leather, and closed

by a fastening a laisonnette. The mouth of the cylinder being thus placed in contact

with the piston, the air is compressed with a strong pressure, and being held back within

the cylinder and then forcibly thrown out, it causes the material to penetrate into all the

anfractuosities of the mould.

It is by this cheap and expeditious means that wine-glasses, decanters, etc., can be

produced for a very low price, their ornamentation usually being what are technically

called "slices of melon," or quadrilles. These glasses, though made in a mould, can be

tooled by the crystal cutter.

This invention, known as the Robinet pump, is doubly valuable from a philanthropic

and from an industrial point of view. It obtained for its inventor a gold medal from

the Society d'Encouragement, and a pension secured to him by the municipality of

Baccarat.

Although engraving upon glass produces a result totally opposite to what cutting

does, because the former is made on the hollow surface, while the latter, as we have just

shown, seldom produces anything besides ornaments in relief, the modes of execution

offer at the Siime time a rather strange resemblance, for both are produced by turning,

with certain differences which we are about to mention.

In place of the wheels, which in cutting glass wear out and consume the material,

the graining is obtained by the help of a pin, which, terminated either by a point of

tempered steel or by a piece of flint, is adjusted to a kind of small barrel, set in motion

by a lathe. The motion once given, the workman takes the object which he wishes to

engrave, and following the outlines of the pattern he leans more or less hard upon the

point of the pin, according as he wishes the engraving to be more or less deep.

The difficulties of this process, which, as one may easily believe, require great light-

ness of touch in combination with great practice, can only be appreciated when one

examines carefully those works on which the artist has been able to engrave, with great

delicacy and in a small space, the most complicated landscapes and other subjects.

"We may quote what M. Labarte says on this subject

:

" About the commencement of the seventeenth century there had been sent forth

from certain manufactories of Bohemia vases of a correct form, and enriched with orna-

ments, with subjects, and above all with engraved portraits.

" Distinguished artists in Germany and Italy were employed, notwithstanding the

fragility of the material, in decorating these vases, in imitation of those in rock crystal,

with arabesques, and with subjects in intaglio, remarkable for their composition, the

purity of the design, and' the finish of the execution. These pretty engravings would

often have merited being fixed upon a subject less fragile."

While perfectly agreeing with what is here stated respecting the beauty of these
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designs, we must own that there is a certain degree of monotony in them, . . . We
have seen that with regard to cut glass, industry has discovered a process of populariz-

ing them by means of a preliminary blowing; well, engraved glass has also its imitation,

and tlie process employed is thus described by M. Peligot

:

"For the purpose of engraving on glass, fluorhydric acid, either in the gaseous or

the liquid state. It is pcrliaps preferable to employ it in the last named form.

" The fluorhydric acid is prepared by the ordinary processes, by leaden retort, a por-

tion of powdered flowers of calcium, and three portions and a half of concentrated sul-

phuric acid. The acid is mixed with half or a third part of its own weight in water,

and is kept in a bottle made of lead, or still better, of gutta percha. The glass is coated

with a varnish of wax and turpentine, applied hot with the aid of a brush. For designs

intended to be especially fine, siccative oil of linseed is employed.

" The design is traced out with a point, as with engravings, in aquafortis. The

transparence of the linseed oil varnish renders it easy to reverse the tracing. The por-

tion that has been varnished is then surrounded by a waxed pad, and the acid is caused

to bite the glass for a longer or shorter time, according to the depth of the intaglio. It

is then washed, first with water, and then v/ith essence or with alcohol, to remove the

varnish.

" Of course the glass is only attacked in the portions which have been laid opdn by

the graving tool."

As it is quite impossible, however carefully this chemical process may be perforn ed,

for every part into which the acid has bitten to have the neatness and perfect finish which

can alone be imparted by the point of the tool, it will always be easy to distinguish the

results of hand labor from those articles which are thrown off by machinery.

—

London

Pottenj Gazette.

Some interesting facts concerning the disturbing effects of earthquakes on the

working of the telephone are reported by Mr. Weaver, sujjerintendent of the Oriental

Telephone Company at Singapore. During the recent earthquake at Java and the

eruption of the volcano at Krakatoa, it was found impossible to work the telephone lines

at Singapore, in consequence of a roaring sound in the receivers, which drowned the

voice. On the line between Singapore and Ishore, a part of which consisted of a cable

about a mile long, occasional reports resembling a pistol shot were heard as well as the

roaring sound. The volcano Krakatoa is situated on the island of the same name, about

500 miles south of Sumatra, The noises in question were heard during the erui^tion of

the 27th of August last. They were probably due to disturbances in the terrestrial

magnetic field bi'ought about in some way by the volcanic action.

An exchange prints a long article telling us how the men in tropical countries raise

the banana. This may be true in the tropical countries aforesaid, but here, where we
occasionally have a " cold day" (which may, perhajjs, account for it), we incline to the

belief that the banana oftener "razes" the man. Anyhow our own experience on

divers occasions would seem to indicate this to be the case.

If a printer sets up 12,000 letters a day, works 300 days in a year, and the distance

from the case to the stick be taken at one foot, his hand will travel about 1,364 miles

each year. This calculation makes no allowance for his reaching after missiles to throw

at hia " devil," which would probably bring the above distance up to 10,000 miles at least-
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Locks and Keys.

At a recent meeting of the Society of Antiquaries, Colonel Fox Rivers gave a viva

voce description of a wondrous collection of locks and keys of all ages and from all

countries which occupied the table in the center of the hall, while the walls were cov-

ered with drawings illustrative of the principle on which the locks themselves were con-

structed, and the keys used to open them. Without following Colonel Fox Rivers's

vivid description, it is interesting to trace the growth of these door- fastenings and

treasure-keepers. The inventive Chinese had almost constructed a Bramah lock when

Egypt herself was young, and the keys found in our tumuli and tombs show how much

ingenuity was expended in the construction of these supposed safeguards in all ages.

The rude savage was contented, in all probability, with a combination of knots, and,

indeed. Captain Galton, in his "Art of Travel," laments the want of some form of knot

which would, while holding tight the stores, show whether they had been tampered

with or not—thus asking for a Chubb's detector lock or sinew or string in the bush or

the desert,—but such a series of knots does exist, and possibly a native guide or attendant

would fail to untie the famous knot which so puzzles ingenious monkeys. Alexander

found it easier to cut than to untie the famous Gordian knot, and many primitive locks

in use, even in the British Isles, depend on a combination of string and wood, which

suffice to keep out cattle, if not burglars. It is to guard against the latter that modern

ingenuity has been so freely expended, and it would appear really as if the latest Yale

lock was only a modification of the well known Egyptian model of some thousand years

ago, and there are in existence examples of locks on the Egyptian model which have

survived, and are found to answer their purpose even at the present time, and it has been

suggested that with a slight modification, this could be used with advantage to ''lock "

pictures on gallery walls, so that they could be removed, in case of fire, easily and

rapidly. This lock was obviously invented to secure a bar of some size, and has since

been used on a much smaller scale.

Some of the earliest and most perfect specimens of locks which have come down to

us are padlocks and fetter locks, some apparently, only adapted to fasten the girdle of a

lady, while others are ponderous enough for the heaviest chest. Examples of these are

in every museum of importance. They have been found in London, in Colchester, and

in Silchester, as well as in many other Roman sites in England. Some of these might

be copied with advantage by our metal workers at a time when cheapness of production

is not the rule, as at Willenhall, where good locks can be made and sold at a profit at a

few half-pence a dozen. When some of the examples shown by Colonel Fox Rivers

come to be more generally known, it is possible that there may be some principle which

even our acute lock-makers have failed to discover. It is well known that Bramah

believed his famous lock to be unpickable, because he could not pick it himself, and this

has been the case with other inventors, though perhaps the triumph of Hobbes, in 1851,

in proving that the champion lock was pickable, excited the most attention ; but we shall

not in our desire for small keys, imitate the lock which required a species of sickle to

open it, for this key has to be carried over the shoulder, like the Egyptian keys which

are mentioned in Isaiah, and figured in the great temple of Karnac, in use at the present

day. These sickle-like keys could only be used to move a bolt on a large gate, and

when, as in many modern instances, the bar was hung in an iron frame and suspended in

the center by a chain, a smaller key was required to open it, and thus gave rise to those

ring keys described by Tacitus, and which answered the purposes of a signet ring as

well as a key. Many of the wards of these Roman keys are so much like the ordinary

flat or French latch-key in common use a generation ago as to suggest a doubt as to their

antiquity. The curious implements found in Anglo-Saxon graves, and which are sup-

posed to be keys, from their being fastened together by a ring and slung at the girdle,
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are, as a rule, but rude pieces of bronze without a pretence to the formation of a ward,

and in this particular only do they resemble the keys of the Yale locks of to-day. They

could only be used to raise the rudest form of latch.

Among the locks which seem to have been most popular, and which are indeed the

most curious, are what are known as " puzzle locks." They are found in the shape of a

bird, as in India. They are hidden in the interlaced bolt-and-belt ornamentation of an

Elizabethan linen chest, or in the form of a " letter " lock, and then they are independent

of a key. The former depend on a secret spring moving the escutcheon ; the latter on

a certain combination of words, which require to be remembered accurately by the per-

son using the lock, or it becomes useless to him. Some of the more modern letter locks

are very ingenious,—in fact, more ingenious than secure. A couple of centuries ago they

were far more popular than they are now, and in the time of our grandfathers, and even

later, these secret springs and hidden mechanism were freely used by the novelists of

the Mrs. Radcliflfe school. They are immortalized in Beaumont and Fletcher's play of

" Noble Gentleman," where we find

—

" A cap case for your linen and your plate,

With a strange lock that opens with AMEN."
It is a somewhat singular circumstance that the best of our modern safes have locks

which closely follow the secret apparatus described by the Marquis of Worcester in his

" Century of Inventions." He describes a little key, not weighing more than a shilling,

which shall be capable and strong enough to bolt and unbolt " round about a great

chest, an hundred bolts, through fifty staples, two in each, with a direct contrary motion

and as many more from both sides and ends, and at the same time shall fasten it to the

place beyond man's natural strength to take it away." He also describes a curious

escutcheon, and it was for the invention of " secret apparatus " of this kind that the

Society of Arts awarded one of their first premiums to Mr. Marshall, shortly after the

commencement of their Transactions, in 1784.

That there were warded keys and locks from Roman times is indisputable, and they

were excellently made by the early English metal workers. No one suspected their

weakness until a century ago, and then their unreliability was proved by the easiness

with which which they were picked by the simplest novice in housebreaking. In vain

were back springs invented and French tumbler locks introduced. A simple piece of

twisted steel sufficed to open them all. The ponderous wooden and iron contrivances

which had been trusted as locks should be trusted if they are reliable, were found to be

of little worth. The tumbler locks of Barron and of Bramah, patented as far back as

1778 and 1784, respectively, head a long list of inventors of many tumbler and wheel

locks. There have been locks with master keys invented, and changeable key-locks

invented for doors of safes and other receptacles for valuables. These hardly came

within the cognizance of the Society of Antiquities. They belong rather to the domain

of the mechanical engineer. Many of the latter are nearly perfect specimens of simplic-

ity and security, with keys which, if not so light as those mentioned by the Marquis of

Worcester, are at least sufficiently portable to be carried in the waistcoat pocket. There

are specimens of many of these ancient locks in South Kensington and in the British

Museum, with keys remarkable for beauty of design as well as workmanship, showing,

if another instance were needed, how well beauty can be combined with utility.

—

Iron

Age.

From the tone of the daily and even the scientific press in this country, one would
infer that the principle of compounding, as applied to locomotives, was something new.

Compound locomotives have been in use on some European railways for years, and have

given perfect satisfaction, and demonstrated the fact that a saving of fuel from 13 to 20

per cent, results from their use.
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How to Boil Linseed Oil.

First be sure that you have the pure linseed oil. There is much sold as such manu-

factured out of peanuts. The test is simple. Nut oil has a sharp, acid taste, smells

3ust like sour peanuts, is darker and thicker than the other oil, has a clinging tendency

when rubbed on the finger, dries with a gloss even in priming coats, and is very much

given to gumming up when sanded. Pure linseed oil has a bright amber color, runs

freely, sparkles when flowing from the can, tastes smooth and mild, and lias the smell of

a flaxseed poultice. When you are satisfied you have the genuine oil, and wish to boil

it thoroughly, first take, say about ^ lb. of red lead and the same quantity of sugar of

lead, put into 5 gallons of the oil, and place over a slow fire, so as to boil evenly. Do

not let your fire get either too hot or too low ; keep an even temperature, if possible

;

coke or charcoal is preferable to either hard or soft stone coal. Avoid a wood fire, as,

after the oil gets to boiling heat, a sudden flame shooting up might ignite the entire

lot. Let it boil seven hours full ; the red lead and sugar of lead will then become dark-

brown. Stir all the time while boiling slowly, and only one way ; do not change the

direction of the stroke, or you will burn the oil, just as you would starch. After you

have taken it from the fire cover it up and let it stand to cool off, say over night. The

sediment will settle; pour out the oil and strain; your oil is boiled, and a better article

you could not have, as all the fatty substances are destroyed. This is the English

method, used in all the carriage factories in the United Kingdom.— U. 8. Carriage Monthly

Improvement in the Blue Printing Process.

An improvement has recently been made in this very convenient process for producing

copies of drawings in white lines on a blue ground by Messrs. Schleicher and Schull,

of Duren, Rhenish Prussia, These enterprising paper manufacturers have introduced a

continuous transparent drawing parchment in rolls forty inches wide, and at a very

reasonable cost, which is sufficiently transparent to be used in place of the usual tracing,

and is still an excellent drawing paper, with a very fine surface, takes pencil and inkwell

and will allow lines in pencil to be rubbed out or ink lines to be either scraped out or

washed off the surface. It is, moreover, exceeding tough and well suited for small scale

drawings. The instructions for producing blue prints supplied by the above mentioned

firm are as follows

:

Ammonia citrate of iron, 2 lb, 5^ oz. avoir.

Red prussiate of potash, , 1 " 9 " "

Dissolve separately in water, mix, and make the whole up to one gallon, this solution

to be kept carefully from light. Ordinary paper upon which the copy is to be produced

is then well brushed over with the solution in a dark room and there left to dry. The

drawing on transparent parchment, or a tracing, is then placed in a copying frame with

its face to the glass, a piece of ferroprussiate paper is placed behind, and the frame

closed, taken out of the dark room and exposed to the sunlight. The yellowish green

color of the prepared paper changes through bluish green and bluish gray tints into an

olive green with metallic reflections; at this stage the process must be interrupted, the

frame taken back to the dark room and opened, the drawing washed in cold rain water

until the lines are pure white on blue ground, when it can be dried between blotting

paper. To be able to watch the progress of the process better it is advisable to leave

the ferroprussiate paper longer than the frame; the exposure varies with the intensity

of the light from five to thirty minutes; the correct time is soon learned by experience,

—

Van Nostrancfa.
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Electric Tram-Cars at Paris.

Engineering says : Some authentic facts have now been published about the recent

trials of tram-cars driven by storage batteries in Paris. M. E. Rouby, engineer of arts

and manufactures, has furnished the data which we are about to give. The car propelled

is of the large size, constructed by the Compagnie Generale des Omnibus de Paris. It

carries fifty-two passengers, and was built for horse traction. M. Raffard, the engineer

who had charge of the experiments, fixed the dynamo or motor (a Siemens Dg type)

under the floor of the car near the platform. This dynamo received the current from

eighty accumulators placed under the seats of the car. From this dynamo a belt and

pulley, with diflferential movement, controlled an intermediate shaft, which carried two

pinions gearing with chains and toothed prowns carried by the wheels of the car. On
June 24th a car with thirty passengers left the Place de la Nation at 4 a.m., and arrived

at La Muette, near the gates of the Bois de Bologne via the external Boulevards, at

5.20 A.M. After half an hour's halt, it returned to La Nation by 7 a. m., having accom-

plished 19f miles with a mean speed of 6-/(,\ to T^Yo miles per hour. The total weight

of the car, with the eighty accumulators of 66 pounds each, was about 9 tons. The

mean current was 35 amperes at 160 volts E. ]\I. F. The electric work furnished to the

dynamo was, therefore, —„.„ = (about) 7 horse-power, during 2J hours, and the accu-

mulators were still unexhausted. In the second experiment at the Champs Elys6es, the

car went indifferently on the rails or unmacadamized road.

A Snake with Two Feet.

Richard Decker," a resident of Wallkill Valley, while working in his oat field recently,

was surprised by a black snake, which came at him with open mouth, its bead elevated

from the ground twelve or fourteen inches. He succeeded in killing it with his pitchfork,

and in measurement found it to be 5 feet 7 inches in length, with a diameter of an inch

and a half at the largest part. The extraordinary feature of the creature, however, was

the presence of two well-formed legs with feet, attached to the body at a point about 12

inches from its tail. The legs were of a bright pink or flesh color, without bone, and ao

elastic that when drawn to their full length and suddenly released they would spring

back to their normal position at the reptile's side. The feet were about the size of a

hazel nut, and were hoof-like in appearance and of a darker color than the limbs to

which they were attached. Upon each one of these feet or hoofs were 63 small claws,

white and of a horny substance. The body of the snake, with the legs sittached, was

seen by most of the inhabitants of the village before it was put into alcohol and for-

warded to the National Museum at Washington.

—

Port Jervis Gazette.

It is said that cast iron pulleys may be lagged or faced with leather without the use

of rivets, in the following manner : First brush over the face of the pulley with acetic

acid, which will in a short time rust it, and give it a very rough surface ; then attach

the leather to the face of the pulley with a cement composed of one pound flsh glue and

one-half pound common glue, cooked in alcohol and water. This would seem to be

worth trying, at least.
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Why they Left the Mormons.

Two dust-covered horses, a covered wagon with a man and woman, and a long rope

to which was attached an aged yellow dog, appeared on the streets here yesterday. The

man was dark and swarth, with a white beard and long hair. The woman was dressed

in a laded calico, her skin was as dark as her husband's, and her face covered with

wrinkles.

" My name i? Sarah Stafford, and this is my husband, Timothy Stafford," said she.

" We live, or at least we used to, twenty-eight miles from Portland. For four years

we've been galavantin' out west, and are now on our way home, thankful that our lives

are preserved.

" We don't look like Mormons, do we? Well, we ain't Mormons any more, but we
once were. One day while Timothy was cuttin' grass, a leanish man with an awful oily

tongue came along and asked him to join the Mormons. Now, so far as I was concerned,

I hated Mormons wus than pizen, but when the man talked so good and kind-like to me,

and called me his dear Sister Stafford, I sorter warmed up to him. Well, to make a

long story short, Timothy and I were persuaded to sell our farm and go to Utah. After

we'd been there a while, along comes a squad of the deacons, who looked pious and

resigned-like, and said that Timothy ought to take another wife, a young woman who
could be a daughter to me and comfort my declining years. Well, sir, if they'd shot

me down there I couldn' have been more surprised. After I had collected my thoughts

a little bit I went into the kitchen and got a pot of bilin' water, and then I sailed into

them deacons. Scatter? You better believe they did. I thought they'd break their

pious necks tryin' to get over the fence. The gate was too small for 'em, and they went

down the road like a hurricane. I picked up a rake and went after 'em, and if I didn't

baste the hindermost, my name ain't Sarah Stafford. I'll warrant there wasn't two inches

of sound hide left on him. When I got back to the house, I found Timothy in a terrible

rage. He said I didn't have his pleasure or comfort at heart, and that I didn't love him
like I used to in Maine. He even told me I was a-getting too old for him, and he ought

to have a young wife if he was going to be a highcockalorum in the church. Well, sir,

when he told me that I used the rake on him. Then I took him by the hand and left the

country. We walked until mornin', and put up at a farm-house. I bought them horses

and that wagon of the farmer, and kivered the wagon myself with cloth. Since then

we've been travelin' toward Maine as fast as the critters will carry us, and when we get

there we'll never leave again until they carry us out feet first. So there, young man, is

our story. It's as true as gospel, and if it'll teach any old folks in this country to stay

at home, mind their business and let the Mormons alone, you can print it in your paper,

although I'd awfully hate my old neighbors down in Maine to see it."

—

A Gleteland Letter.

The oldest man in the world has been discovered. He lives in Russia. His name is

Savtchuk, and he is 130 years old and enjoys perfect health, but it is said that his hair

has a greenish tinge. He has a son who is 87 years old, but who is feebler than his

father. The village where he resides now contains 120 houses. Savtchuk himself built

the first house in the village many years ago. All of the inhabitants of the village are

direct descendants of the first two settlers. The tribe is composed of fifty families who,

it is asserted, live peaceably and never go to law. This seems incredible.
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shown that this is the smallest size that should be used for this purpose. The usual

practice of using one-half or three-quarter-inch pipes for these connections cannot be too

strongly condemned. There is always more or less trouble resulting from these small

pipes becoming foul with scale or sediment, with anything but the very purest water.

It is better to avoid the possibility of trouble by making the pipes of ample size to

begin with. Even when one and one-quarter-inch pipes are used, it is always better to

connect the nipple at the lower end of the column with the pipe entering the water-room

of the boiler, by means of a cross, instead of the usual T, so that by simply removing

the plug the pipe may be thoroughly cleaned out. Where the pipe turns in the smoke

connection to enter the tube-sheet, a T should be used with the outlet looking out, and

plugged. By removing these plugs the entire length of the pipe may be thoroughly

scraped out without disconnecting a pipe or breaking a single joint.

A half-inch pipe should be led from the lower outlet of the cross, as shown in the

cut, to the ash-pit. This pipe should be provided with a valve a few inches below the

cross, by opening which, all sediment may be blown out of the water column. By lead-

ing this pipe into the ash-pit we can not only blow out the column without filling the

boiler-room with steam, but we have also a convenient means of filling the water cavity

in the ash-pit with water. The extent to which this pipe will naturally be used for this

purpose, will be sufficient, under ordinary circumstances, to keep the connections to

water column thoroughly cleaned out.

A three-quarter-inch gauge-glass should always be used. For a boiler five feet in

diameter this should be twelve inches long, and the gauge-cocks may be four inches

apart from center to center. For smaller boilers the glass may be somewhat shorter, and

the cocks may be say three, or three and one-half inches apart. For all sizes of boilers

the lower cock should set three inches above the top of the upper row of tubes. Then,

when two gauges of water are carried, there will be a depth of six to eight inches over

the tubes. The boiler should be set one inch lower at the back end than at the front, so

that all water, will be drained out of it when the blow-off valve is opened.

Some engineers object to the lower connection to water column being made so far

below the top of tubes as that shown in the cut, for the reason that if a gauge-glass

breaks during the night, or when no one is about, the boiler will be more quickly

emptied of water than it would be if the lower connection were above the tubes. This

objection has little force, for we do not think many engineers are foolish enough to leave

a boiler over night, or even for an hour, without shutting off the connection to the glass

by means of the small valves always provided for that purpose. A great risk is

incurred, whatever the position of the connection, if this precaution is neglected.

Inspectors' Reports.

October, 1883.

The number of visits of inspection made during the month of October last foots up

2,453 ; the total number of boilers examined was 5,445 ; the number examined both

externally and internally was 3,107 ; the number tested by hydrostatic pressure was 430,

and the number condemned was 58.

The total number of defects reported was 4,043, of which 559 were dangerous. The

usual analysis of defects is appended:

Nature of defects. Whole number. Dangerous.

Cases of deposit of sediment, . . . . 346 - - 38

Cases of incrustation and scale, ... - 537 - - 37

Cases of internal grooving, - - - - - 18- -8
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Cases of internal corrosion, - - - - - 130- -20
Cases of external corrosion,----- 208 - - 49

Broken and loose braces and stajs, - - - - 61- -30
Defective settings, ------ 108 - - 5

Furnaces out of shape, ----- 83 - - 2")

Fractured plates, ------ 147 - - G7

Burned plates, -...-- lOl - - 49

Blistered plates, - - - - - - 253 - - 27

Cases of defective riveting,----- 749 - - 39

Defective heads, ------ 2G--7
Leaky tubes, - - - - - • - - 581 - - 50

Leaky seams, - - - - - . - - 287 - - 40

Water-gauges defective, ----- 90 --7
Blow-out defective, ------ 36 --8
Cases of deficiency of water, ._.- 16--6
Safety-valves overloaded, ----- 19 --3
Safety-valves defective in construction, - - - 33- -15
Pressure-gauges defective, ----- 223 - - 32

Boilers without pressure-gauges, ---- 1--1
Total, - - 4,042 - - 559

Defective safety-valves are much more frequently met with than is at all desirable.

And by this we mean those that are constructed or connected in such a manner as to

either partially or wholly defeat the purpose for which they are intended, that is, prevent

the accumulation of an undue pressure of steam in the boiler. This is quite distinct

from overloading of safety-valves, which is usually done intentionally to obtain a gi'eater

steam pressure.

Safety-valves may be defective in various ways. They may be too small to serve

the purpose intended. This often occurs where one safety-valve is made to do duty for

several boilers, being attached to a drum which is connected to all the boilers, though

quite frequently boilers are furnished separately with safety-valves much too small for

them. In such cases the only remedy is, of course, to provide larger valves. Then valves

may be designed and constructed in such a manner that they are in a chronic state of

leakage. While a leak is not a dangerous thing in itself, yet it is a very wasteful one,

and is very apt to tempt the engineer or fireman to overload the valve to stop the leak,

and this is a dangerous practice. When a safety-valve shows signs of leakage, the only

thing to be done or the only thing which ever should be done is to grind it until it is

tight.

But safety-valves are oftener spoiled in putting up than in any other way. Just let

the average steam-fitter alone, and he will be tolerably certain to botch a job when he

comes to the safety-valves. One of the favorite methods of doing this is to put a stop-

valve between the safety-valve and the boiler. There should be a statute law against

this practice in every state in the Union, and it should be enforced with a good hard

club in the hands of one who knows how to use it. Another way is to attach a small

escape pipe to the outlet of the valve. This is bad enough when the pipe is short and

straight, but it is generally furnished with several elbows, and pitched up from the

valve. This allows the pipe to fill with water, and if any considerable portion of the

pipe is exposed to the atmosphere, it will freeze in the winter, and the valve will then

be perfectly useless. Several explosions have occurred from this cause alone.

Another method, which is practiced by some steam-fitters, is to run the escape pipes

from the safety-valves directly into the flue leading to chimney. The reason given for
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doing this is, that the steam blowing into the flue acts as a steam jet and improves the

draft, though why the draft should be improved when the boiler is blowing off" steam,

passes ordinary comprehension.

Safety-valves should be made of ample dimensions, which practice has proved to be

necessary; they should be attached to the boiler by an independent nozzle; no escape

pipe is needed in nine cases out often; the lever should always be cut off at the point

where the ball or weight gives the maximum pressure allowed, so that any overloading

will necessarily be in the nature of extra weights, and may be readily detected, and the

valve and its seat should be kept tight and in good order. The valve should be of such

size that the pressure at which the valve lifts should not be exceeded by much more than

five pounds, even if the fires are forced.

BOILER EXPLOSIONS.
OCTOBER, 1883.

Saw-Mill (137.)—A boiler in the saw-mill of J. H. Moody, Salida, Colo., exploded

October 1st, killing the proprietor. Several persons had narrow escapes.

Steamer (138.)—October 3d, as the harbor tow-boat, William Wagoner, was coming

up the Ohio river, light, at the head of Brunot's island, the boiler exploded, fortunately

without injuring any one. The captain, who was seen at the inspector's office, where he

was making a statement, says that "the boat was coming up the river without a tow,

when the boiler gave way; not exactly an explosion, but more of a rupture; that it was

simply laid open, the force of the steam blowing the fire brick away and doing no other

damage." He can give no theory for the cause of the accident.

Nail Mill (139.)—A boiler in the Belmont nail mill, Wheeling, W. Va., exploded

October 6th, with no fatal results to employees, but doing considerable damage to mill

property.

Saw-Mill (140.)—The steam mill of Charles Mears, at Little Point, Au Sable, Mich.,

burned October 8th. The boiler exploded while a tramway was being torn down to

aid in extinguishing the fire and to save some lumber piles. One fragment of the

boiler killed a horse, another knocked John Odell insensible, and a third, which was

about eight feet long, struck a barn thirty rods distant. Joseph Murray was severely

injured in the side and leg, and others were more or less hurt.

Locomotive (141.)—A shifting engine on the Georgia Central Railroad exploded

Oct. 10th. W. C. Starr, the engineer, and Thomas Watkins, the fireman, were probably

fatally scalded.

Locomotive (142.)—The boiler of a Grand Trunk freight locomotive exploded at

Yarmouth, Me., Oct. 15th, carrying the whole top, weighing over a ton, a quarter of a

mile. Engineer Pierson was slightly injured. The fireman was hurled out of the

tender, but was not much hurt.

Locomotive (143.)—As a Central Iowa freight train was on the grade, four miles

north of Oskaloosa, Iowa, Oct. 16th, the boiler of the engine exploded, causing a bad

wreck, nineteen cars being piled up in a space of one hundred and forty feet. The

engineer, Edward Bayley, was instantly killed, and fireman Charles and brakemen

Elmer and Blanchard, were probably fatally injured. The boiler was carried forward one

hundred and fifty feet, and the wreckage was piled up thirty feet in height.
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Saw-Mill (144.)—On October 20th a boiler exploded in the sash, door, and blind

factory of Ross Brothers, at Grand Haven, Mich., wrecking a three-story building,

demolishing a residence, damaging a machine shop and other buildings, killing one

man and wounding several other persons. H. A. Beckwith, who was running a planer,

was the unfortunate one who perished. John Alsup, Thomas McClelland, Burr Ross,

and A. W. Comstock, were injured in various ways and degrees of severity. The loss

was $10,000. A high wind was blowing, and it was with great difficulty that a severe

conflagration was suppressed.

Saw-Mill (145.)—A twenty-horse power boiler in the planing mill of John Loomis of

Brooklyn, N. Y., exploded Oct. 21st, and killed Nicholas Lick, watchman. The portion

of the building in which the boiler stood was wrecked. One section of the boiler was

found three hundred yards distant, and another, weighing four hundred pounds, was
found in a tool shop a block distant.

Saw-Mill (146.)—A ten-horse threshing-machine boiler, which was running a mulay

saw in Asa Jones' mill, at Cadott, Wis., exploded October 23d. No one was hurt, but

the building was wrecked, and a great havoc created among the neighboring trees.

Pump Factory (147.)—A boiler exploded in the pump factory at Bellpre, Ohio, Oct.

23d, and nine persons were injured, four of whom will probably die. O. Lagrange died

in an hour. Charles Cranston, James Hutchinson, George Gurlosh, Frank Brookhard,

and Will Howard were severely burned. George Miller had his leg broken in two

places.

Saw-Mill (148.)—The sa^w-mill of Bliss, Brown & Co., East Saginaw, Mich.,

together with two salt blocks, one thousand barrel's of salt, and two drill houses, burned

October 24th. The origin of the fire is unknown. After it started a nest of seven boilers

exploded, but no one was injured. The loss was $60,000, and the insurance was $43,000.

Steam Tug (149.)—Sunday afternoon, Oct. 28th, the steam tug Edie exploded her

boiler four miles south of Fort Morgan, Mobile Bay. The boat sank immediately with

Captain John Carney, Mate Andrews, and a colored fireman. The engineer and cook

were picked up, but the latter died while on his way to Fort Morgan. The former was

painfully wounded.

SnoE Shop (150.)—The boiler of a gilding machine in John Baker's boot factory,

Holliston, Mass., exploded with terrific force Oct. 31st, severely scalding Mrs. Ella Hart,

an operative, and damaging the building.

Creosoting Works (151.)—One of the boilers of the Old Dominion creosoting

works, near Norfolk, Va., exploded Oct. 31st, and, setting fire to one thousand barrels of

oil, caused the total destruction of the works, together with a large stock of lumber on

hand for impregnating. The loss is about $75,000. The explosion was fearful, some of

the cylinders weighing ten tons being hurled a quarter of a mile away.

The two following, whiqh. occurred in March last, have just been brought to our

notice

:

Saw-Mill (152.)—A portable saw-mill, belonging to R. F.Alexander, exploded near

Watertown, Washington county, Ohio, March 14th, and severely wounded several

persons.

Lead Works (153.)—The boiler in Fahnestock's white lead works burst March

20th, but as there was only a small amount of steam on, the damage was slight ; had it

occurred about eight hours earlier, the whole building would have been blown up.



198 THE LOCOMOTIVE. [December,

HARTFORD, DECEMBER, 1883.

The last month of the year is here, and its affairs must soon be wound up and the

balance struck. On the whole there has been a fair measure of prosperity during the

year. It is true that some interests have suffered from over-production in the great manu-

facturing centers of the country, and no doubt the discussion of the tariff question has

very much disturbed business channels. It may be next to impossible to do it, but if a

fair and reasonable tariff could be agreed upon, and have it understood that there was

some certainty in regard to its permanence, and that it was not to be disturbed at every

presidential election, business would soon accommodate itself to the conditions, and

experience less fluctuation and disturbance. It is true that a well regulated tariff will

in no way avoid the results of bad management in business. If expansion and produc-

tion are far in excess of the demand, there must sooner or later be a crash. But when a

manufacturer has planned his business for the future on present conditions of supply and

demand, and tariff as well, and finds in a short time that the conditions are, prospectively

at least, entirely changed by the speeches and newspaper articles pro and con during a

presidential campaign, he finds it necessary to protect his own interests by cutting down
here and there so as to be ready to meet the storm if it comes, and in this respect an

uncertainty is nearly equivalent to the realization of one's fears. It results in reduction

of working hours, or wages, and in many cases brings about strikes with all their evil

consequences. It is a singular fact that many of the men who speak and write fluently

on the subject of free trade are men who never earned a dollar in their lives in any of the

great departments of manufacturing. They know little of the care and anxiety which

their theories create for the manufacturer who has thousands at stake and hundreds of

men and women in his employ. Let them but step into his shoes for a few days, when

business is greatly disturbed by such agitation, and they would soon find themselves in

the midst of an experience and worry that had never fallen to their lot before. Another

point. We find many professors in our colleges who are mere theorists, but the outcome

of whose teachings from a practical standpoint would close up most of our manufactur-

ing establishments. Now, when these professors seek endowments for their colleges, to

whom do they go for the money? Is it not to the rich men who have made their money

in some one of the departments of manufacturing or in a business that is largely depend-

ent thereon? The manufacturing, railroading, and mercantile interests are all dependent

upon each other, and largely upon these depends the value of the agricultural interests

of the country. Hence, the discussion of all the questions affecting the vital, material

interests of our great country should be intelligently and calmly done. Party politics

should have no influence in such important matters, nor should such questions be

settled on mere theories. The practical side should receive the fullest consideration,

and such a result be attained as will insure some degree of. permanency, and re-establish

confidence.

A FIRM of boiler-makers in Birmingham, England, have arranged an electric light

apparatus for lighting up the interior of steam boilers while they are under steam. It

is said to work successfully, and we see no reason why such apparatus would not be very

useful. Certainly, valuable information regarding the influence of different methods of

construction upon the very important subject of circulation might be obtained in this

manner, which cannot be gotten at in any other way.
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The Tomb of James Watt.

We are indebted to the editor of " Steam,'" an'enterprising paper published in Chi-

cago, for the cut illustrating The Tomb of James Watt. He was buried in Hands-worth

Church, England.

INSCRIPTION

:

Not to perpetuate a Name,

"which mtrst endure while the peaceful arts flourish,

but to show

that mankind have learned to honor those who best deserve

their gratitude,

THE KING,
HIS MINISTERS AND MANY OF THE NOBLES AND COMMONERS OF THE

REALM, RAISED THIS MONUMENT TO

JAMES WATT,
WHO, DIRECTING THE FORCE OP AN ORIGINAL GENIUS,

EARLY EXERCISED IN PHILOSOPHICAL RESEARCH,

TO THE IMPROVEMENT OP

THE STEAM ENGINE.
enlarged the resources of his country ; increased the power

op man, and rose to an eminent place

among the most illustrious followers of science and

the real benefactors of the world.

Born at Greenock, MDCCXXXVI.
Died at Heathfield, in Staffordshire, MDCCCXIX.
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Notes on Mill Shafting.

The determination of the proper size for a shaft to transmit any required power at

any given speed is a very simple matter if it is to be subjected to torsion or twisting

only. But generally, shafts are also subjected to transverse or bending stresses, due to

the weight of pulleys and gears, the pull of belts, etc., which complicates the problem

greatly. In fixing the size of a shaft we must therefore consider all of these conditions

if we would make sure that our shaft is strong enough to resist twisting of, stiff enough

to prevent undue deflection, while at the same time it shall be no larger than is really

necessary, for this means increased first cost, and increased expense of running and
maintenance. In calculating the size of shafts it is best to compute the diameter

required to resist torsional stress first, then make the proper allowance for bending

stresses. We must take into consideration the character of the load to be driven, as

whether it is steady or variable ; if variable, whether the variations are great or sudden,

etc., from which it may rightly be inferred that considerable practical experience (the

more the better) is essential in properly proportioning shafts.

The torsional strength of shafts is proportional to the cubes of their diameters.

That is, suppose we have three shafts whose diameters are 1, 2, and 3 inches.

Then their relative strength to resist twisting off will be as 1, 8, and 27. The reason

for this is apparent when we consider that in two shafts, one of which is double the

diameter of the other, the larger shaft has four times the sectional area of metal to

resist stress, and that the aveiage distance of this metal from the center of the shaft is

twice as great as in the smaller shaft. Thus its leverage to resist stress is twice as great,

and four times the metal acting at double the leverage gives us eight times the strength.

In the case of two shafts, one of which is three times as large as the other, we have

nine times the metal we have in the smaller, and its radius of gyration, as it is called,

is three times as great as in the smaller shaft ; hence we have twenty-seven times the

power to resist torsion ; and so on for other sizes. The radius of gyration is the

distance from the center of the shaft, at which, if all the metal in the shaft were collected,

the strength would be the same as it is in the actual shaft. For round solid shafts it is

.707 the radius of the shaft.

To find the actual strength of a solid round shaft of wrought iron we may proceed as

follows : Take a piece of turned shafting just one inch in diameter, key to one end of it

a strong lever, support it in suitable bearings, bring the lever into a horizontal position,

secure the other end so that it cannot turn, and attach weights to the lever at a distance

of one foot from the center of the shaft. If we add weights carefully we find that with

wrought iron of fair quality about 800 pounds will be required to twist ofl^ this piece

one inch in diameter. If we use a piece two inches in diameter, the weight required to

twist it off would be 6,400 pounds, or if our lever were two feet long the weight required

to twist the piece off would be 400 and 3,200 lbs. respectively.

We can now express the foregoing facts by means of a formula, as follows :

leverage in feet X breaking force in pounds
~ = 800 (1)

cube of diameter in inches

or, more briefly, if we represent the leverage by r,

the breaking force in pounds by w,

and the diameter in inches by <Z,

tlien -^==800.

By transposing the terms of the above formula, we have

= r y. w
^^ "800"' ^^
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from which we can readily find the diameter of a shaft to resist any given twisting force

of w pounds acting at a distance of r feet from the center of the shaft. We can assign

any required factor of safety we please by simj^ly dividing the constant 800 in formula

(2) by the required factor. Thus if the factor of safety was to be 5, 8, or 10, we would
use 160, 100, or 80 for the denominator in the second member of formula (2). A factor

of 5^ is used by the writer, which gives 150 for the constant. Formula (2) then becomes

^^r-w' ('^

It is generally more usual and convenient to express the load which a line of shafting

is to drive in terms of horse power. As a horse power is a certain definite amount of

work, or force exerted in a given time, we can easily find an equivalent expression for

rXw in the above formula (3) in terms of horse power and revolutions per minute.

Now a horse power is 33,000 pounds raised one foot high in one minute. Suppose

we retain our lever one foot long on the shaft, and cause it to revolve once in one

minute, then the end of the lever will describe a circle whose circumference is 6.2832

feet. Divide 33,000 by 6.2832 and we get 5252, which will be the number of pounds
pull to be exerted at the end of a lever one foot long to develop one horse power when
the shaft makes one turn in a minute. For we have a force of 5252 pounds exerted

through a distance of 6.2832 feet, and 5252 lbs.X6.2832 feet=33,000 ft. pounds; and as

the time occupied was one minute, we have accomplished one horse power. If, therefore,

we substitute 5252 for w in formula (3), we have

^^3/1x5252^^^
(4)^150 ^ ^

for the diameter of a shaft to transmit safely one horse power at a sj^eed of one revolu-

tion per minute.

But suppose we wish to transmit more than one horse power, then we simply multi-

ply the 35 in formula (4) by the number we wish to transmit before extracting the cube

root. The formula then becomes

rf=f35xA.p (5)

Then if the shaft is to make more than one revolution per minute, we can make it smaller

in proportion to the increased number of revolutions. This is done by simply dividing

by the number of revolutions per minute, when we have

^^V35X^
(6)

' revs.

As 35 is a constant quantity, we may extract its cube root and remove it from under

the radical sign, when we shall have

<Z=8.27.l/55:, (7)
' revs.

That is : to find the diameter of a wrought iron shaft to transmit any given load :

—

Divide the nurriber of horse power to le transmitted, hy the revolutions per minute which the

shaft is to make ; extract the cuie root of the quotient ; multiply this root by 3.27. The

product is the required diameter, for a safety factor of 5^.

Example. A certain line of shafting is to drive 90 horse power, and run 300 turns

per minute ; what should be its diameter ? 90-r-300=.3, the cube root of .3=.669

;

.669x3.27=2j-^g, the required diameter.

The following table has been constructed by the writer in accordance with the fore-

going principles. He has used it for several years and finds it the most convenient one

he has ever seen.
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The St. Golhard Railway.

From papers read by Herr E. Wendelstein, of Lucerne, before the Institution of

Mechanical Engineers, and published in Engineering, vols. XXXV and XXXVI, we con-

dense the following interesting facts relating to the St. Gothard Railway :

The line from Lucerne to Brunnen need not be specially described. . . .

From Brunnen the line is carried parallel to the well-known piece of road called the

Axenstrasse, along the eastern shore of the Bay of Uri. The limestone peaks here sink

at a very high angle into the lake, and send down several torrents which, in flood-time,

carry immense quantities of stone and mud. In some cases the line is taken across these

torrent beds on a solidly built embankment, with a wide, open span in the center. In

others it is carried under the torrent in a short tunnel. There are in all, eight tunnels

between Brunnen and Fliielen, occupying 3y\ miles out of the whole distance of 6^^^

miles. When in the open the line is chiefly carried on a terrace cut along the steep face

of the clifl's. . .

.

From the Pfaffensprung tunnel to the north portal of the great tunnel at Goschenen

there is a vertical rise of 1,080 feet in a horizontal distance of 22,000 feet. A gradient

of 1 in 20 would therefore have been necessary if the railway had been taken straight

up the valley .. .Some artificial lengthening was therefore necessary, and the choice

therefore lay between employing zigzags, or spiral tunnels driven in the side of the val-

ley The spiral tunnels were, on the whole, preferred, and the first of these is the

Pfafiiensprung tunnel, 4,842 feet long. Above this the nature of the ground about Wasen
enabled three lines to run parallel to each other for about ly\ miles, and advantage was

taken of this to construct a gigantic zigzag, of which the arms were united by curves of

about 990 feet radius. As there was not room to make these curves in the open, they

were constructed for the most part in tunnel. The total length of the line as laid from

the Pfafl'ensprung tunnel to that of the great tunnel is 9.13 miles, as against 4.16 miles,

the horizontal distance.

On the southern side of the great tunnel the ground was more favorable for the

railway except at three points, the gorges of Stalvedro, Dazio, and Giornico, where the

valley falls rapidly in a sort of step. The first of these is the shortest, and it is avoided

by means of a tunnel on the right bank of the Ticino, without any sjjecial lengthening

of the line. At Dazio, however, there is a fall of 525 feet in about 6,550 feet, and it was

necessary to lengthen the line about 13,120 feet. The steep cliffs on each side forbade

the construction of zigzags as at Wasen, and the lengthening was accomplished by two

spiral tunnels, each about one mile long.

At Giornico there was a fall of 384 feet in 2,300 feet, and it was necessary to lengthen

the line 13,400 feet. The line was therefore taken partly in terrace, and partly in the

open, through the gorge, and just at its exit passes through two spiral tunnels in rapid

succession, each about one mile long. From thence it was enabled to follow the fall of

the valley to Biasca, where it loses the character of a mountain railway.

Including galleries, there are on the mountain section of the road, which is 109 miles

long, fifty-one tunnels (exclusive of the great tunnel), having an aggregate length of 15^
miles. The more important of these tunnels are the following

:

Oelberg, at Brunnen, ----- length = 6,399 feet.

Monte Cenere, - - - - - - " =5,490 "

Naxberg, at Goschenen, ----- " = 5,151 "

Freggia Spiral Tunnel, above Faido, . - - " = 5,148 "

Prato Spiral Tunnel, above Faido, - . - " = 5,385 "

Trari Spiral Tunnel, above Giornico, . - - " = 5,076 "

Piano Tondo Spiral Tunnel, above Giornico, - - " = 4,947 "

Pfaffensprung Spiral Tunnel, below Wasen, - - " = 4,842 '•
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The length of the great tunnel, the St. Gothard Tunnel proper, is 48,885 feet, a trifle

over 9^ miles. In plan it is a straight line. The northern portal is at a height of 3,640

feet above the sea, the southern 3,760 feet. From the northern portal the line rises with

a gradient of 1 in 200 to a point 25,593 feet within the tunnel, and then falls toward the

southern portal with a gradient beginning with 1 in 200, then changing to 1 in 500, and

ending with 1 in 1,000. It was driven without shafts from above. The time occupied

was about 9| years of continuous labor, day and night, the work being commenced in

the summer of 1872 and finished towards the end of 1881.

The motive power for driving the air-compressors at both ends of the tunnel was
furnished by the streams in the neighborhood. At Airolo the only available source at

first was the Trtmola torrent, the supply of which sometimes fell to 200 cubic metres per

second. To obtain sufiicient power it was necessary to lead the water from a vertical

height of 594 feet. Such a head applied to powers above 200 horse-power occasions

great practical difficulties. Besides the tendency to leakage in the pipes under such

great pressure,. . . .the water has an extraordinary efiect on both cast and wrought iron,

and even on steel, riddling them with a number of small holes, and rendering renewal

necessary every few months. This efiect is supposed to be due to oxidation, stimulated

by impact and by the air contained in the water.

The cost of the tunnel was, in round numbers, about 58,000,000 francs, equal to say

$11,600,000, or $1,254,000 per mile.

Some general features of the construction of the line are as follows

:

The gauge is normal standard of 4' 8^". The maximum gradient is 1 in 37 on the

the mountain section, and 1 in 100 on the valley section. The minimum radius for curves

is 984 feet. The stations are so placed as to lie always on a straight portion of the track.

The ballast has a thickness of 13^\ to 15^*^ inches, and in the cuttings of 19^'^^ inches.

The width at the level of the rails is llyVo f^et on the valley section, and 11 -^^^ feet on

the mountain section. The permanent way consists of steel rails weighing 72 lbs. per

yard. The length of rails is 26^ feet. They are fastened by dogs to sleepers 8^\ feet by

9^\ inches by Oy\ inches, and spaced 3 feet apart on the valley section, and 2' 8" on the

mountain section. On the latter the sleepers are of oak and larch, on the former of fir

and pine. On the north side they are pickled with chloride of zinc, on the south with

sublimate of mercury.

The line, exclusive of the great tunnel and the valley section on the southern side, is

100 miles long, and was built within three years, inside of the estimated cost of $13,478,400.

The habit which the editors of some so-called practical journals have of sneering at

and deprecating the use of symbols for indicating mathematical operations is a very

pernicious one, and is an insult to their intelligent readers. It is almost superfluous to

say that any man who does not know that + means plus, and— means mintcs, and that

^~ denotes that the cube root is to be extracted, does not know enough to perform the

operations indicated, even though they be expressed in the plainest English possible.

Those who do know enough to add, or subtract, and extract the cube root, know the

value and convenience of the symbols denoting those operations, and the only efiect any

attempt to decry their use can possibly have upon their minds is to create a feeling of

contempt for those who ridicule their use.

An interesting and valuable series of articles on Steam Pipe Covering, by Prof.

M. Ordway of the Massachusetts Institute of Technology, has just appeared in Cotton,

Wool, and Iron.
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A Good Hotel.

The following advertisement was picked up by us several years ago while in Fort

Scott, Kansas. It is printed on the back of a bill of fare, gotten up in the same bur-

lesque style. Every paragraph is brimful of genuine humor, and contains a hit at some

of the foibles of a certain class of travelers who are never satisfied with the treatment

they receive. Probably every one who has been a hundred miles frovd home has met the

traveler whose wants are so c everly anticipated here.

gulf house, fort scott, bourbon co., kansas.

Bayles & Robinson, . . . . . . . Proprietors.

its advantages.

This hotel has been built and arranged for special comfort and convenience of the

traveling public.

On arrival, each guest will be asked how he likes the situation, and if he says the

hotel ought to have been placed nearer the railroad depot, the location of the house will

be immediately changed.

Corner front rooms, up only one flight, for each guest.

Bath, gas, water closet, hot and cold water, laundry, telegraph, fire-alarm, restau-

rant, bar-room, billiard tables, daily papers, coupe, s.ewing-machine, grand piano, a cler-

gyman, and all other modern conveniences in every room.

Meals every minute, if desired, and consequently no second table.

English, French, and German dictionaries furnished every guest, to make up such a

bill of fare as he may desire, without regard to bill of fare afterwards at the office.

Waiters of any nationality and color if desired. Every waiter furnished with a

libretto, button-hole bouquets, full dress suits, ball tablets, and his hair parted in the

middle.

Every guest will have the best seat in the dining hall, and the best waiter in the

house.

Any guest not getting his breakfast red-hot, or experiencing a delay of sixteen sec-

onds after giving his order for dinner, will please mention the fact at the manager's

office, and the cooks and waiters will be blown from the mouth of the cannon in front

of the hotel at once.

Children will be welcomed with delight, and are requested to bring hoop-sticks and

hawkeys to bang the carved rosewood furniture, especially provided for that purpose,

and peg tops to spin on the velvet carpets ; they will be allowed to bang on the piano at

all hours, fall down stairs, carry away desert enough for a small family in their pockets at

dinner, and make themselves as disagreeable as the fondest mother can desire.

Washing allowed in rooms ; ladies giving an order to " put me on a flat iron," will

be put on at any hour of the day or night.

A discreet waiter, who belongs to the Masons, Odd Fellows, Sons of Malta, Knights

of Pythias, K, O. M's and M. D. R's, and who was never known to tell the truth or the

time of day, has been employed to carry milk punches and hot toddies to the ladies'

rooms in the evening.

The office clerk has been carefully selected to please everybody, and can lead in

prayer, play draw-poker, match worsteds in the village store, shake for the drinks at any

hour, day or night, play billiards, a good waltzer, can dance the German, make a fourth

at euchre, amuse the children, repeat the Beecher trial from memory, is a good judge of

horses, as a railroad or steamboat reference is far superior to Appleton's or anybody

else's guide, will flirt with any young lady, and not mind being cut to death when " Pa

comes down ''—don't mind being damned any more than a Connecticut river. Can room

40 people in the best room in the house when the hotel is full, attend to the annunciator
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and answer questions in Greek, Hebrew, Choctaw, Irish, or any other polite language, at

the same moment without turning a hair.

Dogs allowed in any room in the house including the w(h)ine room. Gentlemen can

drink, smoke, swear, chew, gamble, tell shady stories, stare at the new arrivals, or indulge

in any other innocent amusements, common to watering places, in any other part of the

hotel.

The landlord will always be happy to hear that some other hotel is " the best house

in the country."

Special attention given to parties who can give information as to " how these things

are done in yewrup."

What to do After a Fire.—The Boston Manufacturers' Mutual Fire Insurance

Company have issued the following instructions as to what to do after a fire, as well as

to their liability.

First.—Take prompt measures, without waiting for the presence of the underwriters

or their agents, to clean machinery and prevent rust, to sort stock and save it from dam-

age by mildew or by heating, to protect buildings partly burned from exposure to further

damage from the weather. In other words, take the same measures to save further dam-

age as would be taken if there were no insurance upon the property.

Second.—Notify the underwriters to send their agents to the premises to assist in

ascertaining the exact amount of loss.

It will be observed that damage to property by fire and water does not cause a sur-

render of property to the underwritei's, or impose any duties upon them for its further

protection, except so far as they may choose to advise. If damage is caused to property

by negligence on the part of the assured, or by their not using due care and diligence in

saving and protecting it after a fire occurs, such additional loss falls upon the assured,

and not upon the underwriters. The contract which the underwriters enter into with

the assured to indemnify them for loss by fire is in the following words, taken from the

Massachusetts standard form of policy now issued by this and other companies :
" Said

property is insured .... against all loss or damage by fire, .... the amount of said

loss to be estimated according to the actual value of the insured property at the time

when such loss or damage happens It is, moreover, understood that there can be

no abandonment of the property insured to the company."

—

Mechanics.

Mr. F. M. Shields, of Cooperwood, Miss., has invented a new gun to be called the

" Mississippi Sweepstakes," which is thus described :
" The gun shoots four thousand

balls at the explosion of one cap ; it will kill eight hundred men out of a regiment of

a thousand at a distance of three hundred feet ; it has forty-nine barrels all combined

in one, each barrel shooting one degree and twelve minutes on a horizontal plane from

the others. Shooting a distance of one hundred yards, it will cover a space of one hun-

dred yards." It is not stated whether the ammunition used is whiskey or not ; we pre-

sume it is.

The Arlberg Tunnel through the Alps was completed a few days ago. Its

length is 6xVtny miles, and the entire work was completed in less than four years, and the

actual boring in three years ; which is in striking contrast to the time spent on our Hoosac

Tunnel. The contract time was six years, and the contractors receive 2,000 florins or

about 700 dollars for each day of time they have saved. The estimated cost was about

6,162,000 dollars. The number of men engaged on the work varied from 500 at the

beginning, to 4,800 towards the close of the work.
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Explaining the Sunsets.

Among the many explanations that have been offered to account for the recent

remarkable sunsets, that advanced by C. E. Pickering, superintendent of Harvard obser-

vatory, and by Prof. N. S. Shaler is apparently the most plausibLe. Both consider that

the cause lies in an unusual degree of moisture in the air. As to this Prof Shaler says,

" that during the present autumn the atmosphere was very rich in water vapor, and there

had been no severe cold weather, which would cause this vapor to settle near

the earth's surface. Added to this, we have just had a period of extremely warm weather,

unusual at this time of the year, which would tend to vaporize the moisture in the air.

The phenomenon does not come from cosmic vapor, as the clouds change their form too

often for such to be the case." The displays of the past week he regards as mere accen-

tuated forms of the ordinary sunset, which is supposed to be caused by the selective

refraction of the particles of moisture contained in the atmosphere. As an evidence that

there was a large amount of moisture in the atmosphere, and that this fact may have

caused the sunsets, last Tuesday morning the ground and sidewalks were wet, almost as

if there had been a rain. This was caused by the precipitation of the moisture in the

air, and it will be remembered that the sunset on Tuesday evening was the most brilliant

one of the series. In regard to the theory of zodiacal light, he stated that, had it been

due to this cause, the sunset, instead of overspreading the whole horizon, would have

appeared in the form of the segment of a cone. In explanation of the occurrence of the

afterglow, it could be supposed that the watery vapor rose high from the earth and there

caught and refracted the rays of the sun. The following law was given in regard to

such phenomena. "As long as a phenomenon is only a variation in degree from similar

phenomena, it can be attributed to an accentuation of causes."

—

Cotton, Wool, and Iron.

The San Francisco Chronicle says of hand-writing : The claim is made that, however

much the letters may resemble each other to the naked eye, when examined with the

microscope, they show distinct and well marked characteristics, which give to each spe-

cimen of writing an individuality as great as that possessed by the writer. Every writ-

ten stroke is seen, when sufficiently magnified, to consist of a very irregular line, and this

irregularity is always in a more or less marked degree characteristic of the writer. This

microscopic character is supposed to be due to what are known as nerve tremors or

rhythms, which all individuals possess in different forms and to different extents. All

handwriting is affected by three kinds of rhythm of forms, the rhythm of progress and

the rhythm of pressure. The first of these causes every line, no matter how clear and

perfect it may seem to the naked eye to show a scalloped edge when sufficiently magni-

fied. No two writers make the same kind of scallops and those made by the same wri-

ter always and under all circumstances have a sufficient resemblance to render identifica-

tion possible. The rhythm of pressure causes a variation in the intensity of shading in

a stroke, and shows when sufficiently enlarged, that each stroke consists of an alteration

of light and dark shades. These variations in the minute character of the shading are

held to be as distinctive as the other rhythms.

A CORRESPONDENT of One of our exchanges proposes to change the course of cyclones

by touching off a large quantity of gunpowder in its path. Naturally any cyclone bent

on destroying anything would change its path after meeting with such strong competi-

tion in its own line.
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Accident at an iron works at Middlesborough, Eng-
land, 168.

Accidents resulting from bad construction and man-
agement, 161.

effect of locating double riveted seam in
furnace, 161.

remarkable case of bagging oaused by accu-
mulation of sediment on lower tube sheet
of upright tubular boiler, 162.

Albatross, The U. S. Fish Commission Steamer, 150.

Alloy, Delta Metal, A new. (See Delta Metal).
American coal, tables showing the character and value

of, 10, 90.

Angles, how to lay off without a protractor, 11.

Arlberg tunnel, 206
Asphalt for fuel, 138.

Associations of stationary engineers, 118.
Aurora borealis, an artificial, 84.

Balloon for service under the sea, 159.
Barber's pole, origin of, 125.

Bicycle, inventor of the, 202.

Blow-off pipes, 129, 130.

Blue printing jjiocess, improvement in, 189.

a transparent paper for, 189.

proportion of chemicals, and directions for
using, 189.

Boiler construction, bad accidents resulting there-
from, 161.

'• " want of good faith in, 167.

Boiler explosions in 1882, list of, 25 to 47.
" " " " classification of, with list

of iiersous killed and in-

jured, 47.

Boiler explosions, monthly record for 1883, 54, 68, 85,
101, 115, 132, 148, 165, 180, 196.

Boiler explosion in an iron works, 17.
" " in a bending works, 97.

type of boTler and quality feed of
water. 97.

repairs to, 98
weakness at junction of shell and
dome, 99.

bracing of crown sheet, 99.

safe pressure for, 99.

cause of explosion, 100.

importance of proper management
when getting up steam, 100.

Boiler fronts. (See cad iron boilerfronts).
" insurance and fidelity bonds, 57, 58, 87.
" settings, dangerous. 1.35.

defective, 179.
" the best kind for ordinary use, 76.
'* upright for heating water, 1.

dimensions and construction of, 1, 2.

how fed, 2.

fuel required, 2.

adaptation to dwelling houses, 2.

Boilers, long plain cylinder, 17, 88.

dangers attending the use of, 17.

advantages of for cleaning and repairs, 17.

proper setting of great imjiortance, 17.

explosion of a, 17.

description of exploded boiler, 18.

location of initial rupture, 18.

probable cause of explosion, 19.

effect of heat on shell, 19.

Boilers, bracing and tying together, 20, 88.

details of construction of braces, 88
method of hanging or supporting, 88.

formula for distance apart of supports to pro-
duce minimum strain on girth seams, 88.

upright vs. horizontal, 59.

relative capacity, heating surface, steam
room, etc , 61.

Brehm's, Mr., way of inspecting boilers, 24.

Bridge, Dimensions of the East River, 140.

Buried city of Lilliputians. A, 1.39.

Canal through Palestine, A proposed, 134.

Carvings on glass. (See Glass).

Cast iron boiler fronts, 136.

unattractive appearance of the average,136.
ease of ornamentation of, 136.

convenience of having a pile of wet £ishea

handy, 136.

paint for boiler fronts, 136.

Castor oil plant as an insecticide. Value of the, 10.

Chimneys, 3. 59, 91.

paragraph relating to straightening crooked
chimneys, 3.

dimensions of Lawrence Mfg. Co.'s chim-
ney, 59.

details of operation of straightening, 59.

cause of the fault in chimney, 59.

disastrous fall of a chimney at Bradford,
England, with history of the chimney,
dimensions, construction, straightening,
repairs to. and circumstances attending
its destruction, 91, 92, 93.

Coal, 10, 90.

table showing results of Prof. .Johnson's experi-
ments on value of, 10.

Quartermaster-Cieneral Meigs' ex-
periments on the value of diff-

erent fuels furnished to the
army, 90

Colors produced on soap bubbles by the human
voice, 127.

Cooper. .7. H., article by. (See Z'nclassijied data.)

Corrosion of iron and steel, 03.

Cubes and cube roots. Tables of, 70.

Cylinder boilers. (See Boilers.)

Dangers attending the use of long cylinder boilers.

(See Boilers.)

Data, unclassified. (See Undassifled data.)

Decimal, duodecimal, binary, and other scales, com-
parison of, Tabli', 153.

Deitel suit against Hartford Steam Boiler Inspection
and Insurance Company, 183.

Delta metal, a new alloy, 123.

composition of, 123.

character of, 123-124.

strength of, 123.

ductility of, 123.

cheapness of, 123-124.

Digesters, Rotary, 65. 113.

peculiar risk attending the use of, 65.

destructive effect of explosion of, 113.

reasons for. 113.

proper construction of, 65, 66.

central support for, 66.

apparatus for regulating the pressure in,

113, 114.
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Dome connections for steam boilers, 49.
different methods of connection to stiell of
boiler, 49,50, 51, 52.

size of hole through shell of boiler into dome,
49, 50.

weakening effect of domes. 49.

strains at flange of dome and shell, 49.

how to reinforce shell when cut awav, 49, 50,
51, 52.

superiority of drum or dome with neck con
nection, 52.

Domestic heating boiler. (See Boiler.)
Drifting, effect of, 19.

Dynamite for felling trees, 2.

Editorials

:

Albatross. The, and deep-sea dredging, 150.
boiler construction,want of good faith in, 167.

" explosions, .statistics relating to, and
causes of, 2.3.

'• settings, dangerous, 135.

Busine^^s methods, labors, and prospects, 6.

Dietel suit <'>gain8t this Co.. The, 18.3.

Directory of steam u.sers in the New Eng-
land .States, Mills', ia5.

Endorsements of patented appliances signed
by agents or inspectors unauthorized, 1.35.

Engineers associations, 118.

Gaffn y & Co. boiler explosion, law suit re-
sulting from, 183.

Health, care of, ti9.

Henry, Prof Joseph, Statue to, and sketch
of works. 87.

indicator. Twenty years with the, by Pray,69.
Insurance business, mixed, 57.

" ledslation, 87.

Iron, quality of for steam boilers, 117.
library destroyed, a valuable, 118.

locomotive, White's compressed air, 135.
steam navigation. John Fitch the invei.tor

of. 103.

surgical instrument, a wonderful, 103.
tariff, discussion of. 198.

Electric light, effect of upon the eye, 79.
rat killer, 8t5.

" tram-cars at Paris, 190.

Endorsements of patented appliances signed by agents
or inspectors unauthorized, 135.

Engineers associations, 118.

objects of, 118.

management of, 118.
Engraving on glass. (See Glass.)
Eucalyptus leaves as a solv nt for boiler scale, 142.

Explosion at a bending works. (Sec Boiler explosions.)
" of a plain cylinder boiler. {See Boiler explo-

tions.)

Explosions, boiler. {See Boiler explosions.)
Explosive, a dangerous, (j2.

Feed pipes for sti-am boilers. 67, 81, 129.

details of connection through front head. 83.

effect of discharging cold feed water against
hot plates, 67.

feeding through mud drums, 130.

proper and improper practice in construc-
tion. 67, 81, 82,83, 129, 130.

proper arrangement for a single boiler, 67,
81, 82.

proper arrangement for a battery of boil-
ers, 82, 129. 1.30.

Fidelity bonds and boiler insurance, !fi', 58.

pire-proof walls, 173.

Fire, what to do after a, 206.
Fish Commission, V. S., and Steamer Albatross, 150.
Fitch, John, the inventor of the steamboat, 103, 104.

Elame, temperature of, 56.
" spectrum of Argand gas, 87.
" percentage of Argand, converted to light, 87.

Flanging steel plates by hydraulic pressure, 94.

construction of dies,
quality of plates operated upon,
results obtained.

Forests, their influence upon water supply. 154.
Fuel for the army, 90.

" value of different kinds of coal and wood for,

10, 90.
" required to run hot water boiler, 2.

Fusible plugs, 145.

composition for filling, 146.
efiect of heat on filling, 146.
form and dimensions of, 146.
object of, 145.

Fusible plugs, rules of U. S. Steamboat Inspection
Service relating to, 146.

Gaffney & Co., boiler explosion law suit, 183.

Gas flame, Argand. Spectrum of, and proportion con-
verted to light. 87.

Gears, spacing pitch circles of, 12, 13.

Glacial period in America, the latest concerning
the, 121.

date of close of glacial epoch, 122.

distance to which boulders have been
transported, 122.

effects of glacial extension into Ken-
tucky. 122.

peculiarities of boundary line, 121.

signs of glacial action. 121.

southern boundary of glacial area in
Peru and Ohio, "121.

Glass, carving and engraving upon, 184.

etching. 186.

object of, 184.

ornamentation produced by molding and cast-
ing 185.

process employed, 184.

Great Britain, Landed Proprietors of, 111.
" Groombridge 1830," 141.

Hals y, F. A., article comparing horizontal and verti-

cal boilers, 59.

Handwriting, 207.

Hartford Steam Boiler Inspection and Insurance Co.,
notice of from Independent, 110.

Health, care of the, 09.

Heat, effect of upon boiler shells, 19, 20.
" " '• luminous paint, 14.

Henry, Prof Joseph, 87.

Hotel, a good, 205.

Hot water boiler. (See Boilers.)
"Hydrastic" test for boilers. 24, 25.

Hydrostatic test for boilel-s 53.

proper test pressure, 53.

periodical application of recommended by
many, .53.

value of applied to new boilers. 53.

difficulty of assigning proper pressure for

old boilers, 53.

Illustrations

:

upright boiler for heatins water, 4 cuts, 1, 2.

laying ofl" angles. 3 cuts, 11, 12, 13.

dangers attending the use of long cylinder boD-
ers, 2 cuts, 18. 20.

dome connections, 5 cuts, 49, 50, 51.

upright tubular boiler. 1 cut. 60.

proper construction of rotary digesters, 2 cuts,

65. 66.

arrangement of feed pipes, 5 cuts, 81,

82, 83.

bracing and supporting long cylinder boilers, 1

cut, 89.

explosion at a bending works, 3 cuts, 97, 98, 99.

pressure regulator for rotary digester, 1 cut, 113.

weak man-holes, 2 cuts, 119, 120.

feed and blow-off pipes, 1 cut, 129.

fusible plutr, 1 cut, 145.

effects of bad construction and management, 3
cuts, 161, 162.

steam gauge connections, 2 cuts, 177, 178.

water gauge connections, 1 cut, 193.

tomb of James Watt. 199.

Indicator, Twenty years with the, bv Pray, 69.

Inspectors' Reports, 3, 21, 52, 66, 84, 100. 114, 1.31, 146,

163, 179. 194.

summary of for year 1882, 21, 22.

Inspectors' Story, The, 151.

Insurance business, mixed, 57, 58, 87.

Iron :

corrosion of at ordinary temperature, 155.

effects of heat on strength of, 7, 8.

expedients for the preservation of, 155, 157.

magnetization of when broken on testing ma-
chine, 83.

oldest pieces known. 124.

peculiar eases of corrosion of, 157.

streuL'th of 7, 8. 9.

quality of different brands of boiler iron, 117.

Labor, successful, 158.

desirability of
cause of failure,

adjuncts to success.
Landed proprietors of Great Britain, 111.

Leaky seams, 131.

causes of.



INDEX.

Leaky seams, corrosion resulting therefrom, 131.

rivet pitches.

Library de^'troyed, a vahiable, 118.

Lilliputians, a buried city of, 139.

Linseed oil, how to boil, 189.

Liquors, how spurious ones are made, 125.

Locks and keys, 187.

Locomotive " Arabian," 16S.
" White's compressed air, 135.
" for underground use, 127.

Lubrication of machinery, 137.

annual cost of lubricating machinery in

large establishments, 137.

large percentage of oil wasted, 137.

economv of using grease instead of oil, 1.37.

friction of bearings greater with grease
than with oil, 138.

Luminous paint, 14.

color of light emitted by, 14, 15.

Luminous Paint, chemical composition of, 14.

action of different kinds of light
upon, 14.

effect of heat upon, 14.

duration of luminosity, 15.

effect of acids upon, 15.

Machinery, lubrication of (See Lubrication of ma-
chinery.)

Magnetization of iron when broken on ^testing ma-
chine, 83.

Man-hole openings in boilers, 4.

proper location of
strongest form of
inconvenience of putting it where it is unac-

cessible.
in front head below tubes,
without strengthening rings,

advantages of when properly located,
packing joints of.

dan^'er of excessive screwing up of bolts
when making joints,

rubber gaskets for.

Man-holes, weak, 119.

below tubes, 119.

weaknesses occasionally found in construc-
tion, 119.

flat, unstayed surfaces around manholes, 120.

proper arrangement of tubes, manhole, and
braces, 120.

Manufacturing statistics, 126.

number ofestablishments and
capital Invested in difl'er-

ent states,

number of hands employed,
value of products, etc.

Meigs, F., Quartermaster-General, report on fuels for

the army, 90.

Million years, vastness of a, 15.

Mills' directory of steam users in the New England
States, 135.

Mormons, why they left the, 191.

Nonsense, quality of the, 62.

Notes for rapid approximate calculation, 154.

on mill shafting, lt;9-200.

Oil, linseed, how to boil, 189.
" on louch water, 174.

conditions of the sea under the influence of cer-

tain winds, 174.

inefficiency of present appliances for distributing
the oil, 175.

it exerts no influence on a sea that breaks upon a
shore, 175.

Oils, properties of, 124.

Paint f'>r boiler fronts, 1.36.
' luminous, (^^it Luminous paint.)

Palestine, proposed canal through, 134.

Patent Oflice Report for 1882. 63.

number of applications, etc.
patents issued.

Pipes, steam, how they should be run and con-
nected, 165.

Pitch of gt ars, how to lay ofl', 13.

Plain cylinder boilers. (See Boilers.)
Plugs, fusible. (Hee Fusible plugs.)
Population of the earth, 126.

Potatoes, a new use for, 5.

Protractors, use of, etc., 11.

Quality of nonsense, 62.
" " iron for steam boilers, 117.

Railway, The St. Gothard, 203.
Rattlesnake vs. blacksnake, 15.

Reports, Inspectors. (See Inspectors reports.)

Riveted joints :

strength and proportion of, 7.

specimen received from Cunningham
Iron Works, 69.

double riveted exposed to fire, 161,

Rotary digesters. (See l)i{/este7's.)

Russian railway emjjloyees, 5.

Safety-valves , defective, 195.

Salt in lime whitewash, effects of, 143.

Scale in steam boilers, eucalyptus leaves a solvent
for, 142.

Scorpion, the, 143.

Seams, leaky. (See Leaky seams.)
Serpent poison, eft'ects of. 86.

Settings, defective, 135, 179.

improper desiirn, 1.35, 179.

defective work. 179.

loss from cracks in setting walls, 180.

Shafting, notes on, 169, 200.
development of in the past few years, 169.

old style, 169.

lining up shafts, 170.

couplings, hangers, pulleys, etc., 170,171.
strength of, how ascertained, 200, 201.

deduction of formula for diameter, 200, 201.

table of sizes, 202.

Siemens, Dr. C. W., notice of deatli of, 184.

Snake with two feet, 190.
" fight, 15.

Spectrum of Argand gas flame, 87.

Squares and square roots, table of. 70.

Steam gauge connections, 177.

points to be considered, 177.

proper and improper arrangements, 178.

for tall vertical boilers, 178.

Steam navigation, inventor of, 103, 104.
" properties of, 77.

formula for temperature in terms of pressure, 77.

heat units in water of any tempera-
ture, 78.

latent heat in steam, 78. ,

total heat in steam, 78.

density of steam, 78.

volume of steam, 79.

relative volume of steam and
water, 79.

Steel, basic, Russian and Ameiican, 168.
" coating with copper, 102.
" corrosion of, 93.

" •' varnish to prevent, 93.
" plates, flanging by hydraulic pressure. (See

flanging).
Story, the inspectors, 151. (

Strength of materials, 7, 8, 9, 95. See Undassifleddata.)
limit of safety,

elastic limit.

influence of character of load on
factor of safety.

Strength of riveted joints. (See Unclassified data.)

Struggle of the giants, 158.

Successful labor. (See Labor, successful.)

Sunsets, explaining the, 207.

Surgical instrument, a wonderful, 103.

Tables

:

character and efficiency of American coal, 10, 90.

comparison of binary, decimal, and duodecimal
scales, 153.

list of boiler exi)losions and persons killed there-

by in 1882, 47.

list of heavy land owners in great Britain, 111.

Nystrom's proportions for riveted joints, 7.

shafting, sizes of for different powers, 202.

squares, cubes, square roots, and cube roots, 70.

weight of water at different temperatures, 79.

Tangent of an angle, definition of, 11.
" " " '• useof. 12, 13.

Tariff, discussion of, liis.

Temperature of different flames, 56.
' effect of on boiler plates, 7, 8, 19.

Time, the new standard, 102. 172.

advantages ofone meridian for whole world, 172.

inconvenience of arbitar}- divisions into a. m.
and p. Ji., 173.

inefficiency of the old local standards, 172.

Trees, felling by dynamite, 2.

" influence upon rainfall, 154.

Tunnel, the Arlljerir, 206.

Tunnels on St. Gothard Railway, 203.

Unclassified data, by J. H. Cooper, 7.
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Unclaseified data, Brun el's experiments, 7.

effects of temperature on boiler

plate, 7, 8.

elastic limit of iron, 8, 9.

Fairbairn's experiments, 7, 9.

Nystrom's table for rivet pitches, 7.

pitch of rivets, 7.

resistance of flues to collapse, 8.

safe load for different structures, 8, 9.

strength of boilers, 9.

Upright boiler for heatinij water. (See Boiler.)
" vs. horizontal boilers, 59.

relative capacity, heating surface, steam room,
etc., compared.

Valves, safety. (See Safety-valves.)
Walls, fireproof, 173.

Water gauges, 147, 193.
" proper construction and connection of, 193,194.
" combinations, 193, 194.
" supply, influence of forests upon, 154.

Watt, James, tomb of, 199.

Weight of water at different temperatures, 79.

Weights and measures, 154.

Welding, improvements in, 127.

Who first successfully applied steam to propelling ves-
sels, 104.

Whitewash, eflfect of salt in, 143.

Why they left the Mormons, 191.










