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J titutifit )mtritJu. 
COST OF THE NEW AQUEDUCT. 

The new Croton Water Works for New York City 
have so far cost a little over twenty-three and a half 
m illions of dol lars. It i s  expected the water will be 
let on within a few days. '.rhe total length of the new 
aqueduct is  33711 miles, of which 30%, miles is in the form 
of a tunnel, mostly through solid rock, 18 feet dia­
meter, lined with brick 16 to 18 inches thick, fi l l ing of 
concrete, interior diameter for the most part of 14 ft. 
The d elivering capacity is three hundred and ten 
mil l ions of gal lons per day. The work of  excavating 
the tunnel was begun March 7, 1885, and finished July 
7, 1888. This llIay be regarded as excellent progress, 
and shows the practical advantages of using the best 
and llIost im proved tools. 

...... 

THE PANAMA CANAL BUBBLE. 

It is now over eigh t years s ince work was first begun 
u pon the Panama Canal,  and about two years h ave 
elapsed since active operations were suspended. The 
total cost of the work u p  to the present time, includ ing 
the inde btedness of the company, is estimated at seven 
h u ndred millions of dollars, and the canal is h ardly 
half finished. 

De Lesseps' estimate of the cost i n  1881 was one h un· 
dred and t wenty m illions, and the time req uired to 
open the canal five years. The mismanagement of the 
enterprise has been conspicuous, and the swindl ing 
practiced u pon the com pany fearful .  Among the 
methods of  deception t{ie fol lo wing system was at  the 
time reported. When a shi p  arrived with a cargo of 
coal, a small portion would be landed and vouchers 
given for the whole cargo ; the ship would then de­
part and return again in a short time, ostensibly with 
anot.her cargo, for which new vouchers would be 
given ; the same trick would then be performed again. 
Thus by the knavery of i ts agents, who were simply 
plunderers, the company paid for materials several 
times over. There were rumors of frauds in almost 
every department of the work. T here seems to h ave 
been a woful lack of that rigid business organi zation, 
and close scrutiny of details ,  which should govern in 
such an undertaking, in order to secure economy and 
success. Much of this laxity was doubtless d ue to the 
deadly and enervating c l imate, w hich almost at the 
beginning of the work carried to the grave several of 
the ablest and most experienced chief officers and 
man y  of their valued assistants. 

After the failure of the com pany to meet its obliga· 
tions, a receiver, as we should term him, but in France 
he  i s  called a l i q uidator, M. Brunet, was appoin ted to 
take charge of the work and the p roperties of the 
company. He named a comm ission, consisting of 
twelve independent, experienced, and prominent per­
sons, among whom were engineers and professors, who 
w ere charged to visit Panama, examine the works and 
machinery, and report on the best way of completing 
the canal, the further costs, etc. Efforts were also to 
be made to obtain a renewal of the concession granted 
by the Colombian government, as the privilege will 
soon expire-havin g  now only a little more than t wo 
years to run. The commissioners reached Panama in 
December last and investigated everything with m uch 
care, Their report has latel y been made to the C h am­
ber of Deputies, and is anything but encouraging. 

The committee says that the construction of  the 
canal at the calculated l evel would occupy t wenty 
years and would cost 1 , 737,000,000 francs-$347,400,OOO. 
In the  opinion of the committee the work cou l d  only 
be completed on the basis of an international agree­
ment or a syndicate of the states i nterested.  

The report further states that, taking into account 
the i nterest to be paid during so long a period without 
any receipts, and also the general financial charges, 
the capital necessl\.ry must be estimat.ed at th ree mil­
liards of francs, or say six h u n d red millions of dollars. 

A further report deals w i th the defects and omissions 
of  four  plans proposed for the completion of the canal .  
According to the first of these plans, the canal i s  to be 
isolated,  no use being made of the exilSting waterways. 
Thesecolld plan proposes to make use of s u ch water­
ways. The third provides for a ship railway as a por­
tion of the proposed i nteroceanic route, and the  fourth 
for a shi p  tunnel through the high land at C ulebra. 

Meantime the u nfortunate shareholders have peti­
tioned the French Congress, asking that the liq uidator 
shall prepare a statement showing precisely what has 
been done with the money received by M. De Lesseps 
and the d irectors. More than twice the sum they 
stated would be required h as been subscribed. and the 
creditors now believe it was obtained upon false repre· 
sentations. They seek to h ave the directors made per­
sonal ly responsible for their losses. and hope in that 
way to recover back at least a portion of their vanished 
treasures. 

... 0' .. 
The Pla8Uclty of' Ice. 

Mr. Thomas And rews, F. R.S., recently read a paper 
on this  subject before the Royal Society. The experi­
ments named in the paper form a continuation of a 
previous research by the author. The experiments 
were made to investigate the relative plasticity of 
pure ice at various temperatures, ranging down to 

-35 deg. Fah. The arrangements of apparatus used 
in  determining the plasticity of pure ice, and also of 
pond ice, are i l lustrated in detail in the paper. 

The ice for the pure ice experiments was frozen from 
distilled water; the coldest freezing mixture used, con­
sisting of three parts by weight of crystallized calci um 
chloride and two parts by weight of snow, yielded a 
constant temperature of -35 deg. Fah. Other freezing 
mixtures were used for the temperatures above this. 
The cylinders of p ure ice employed were 2 feet 1� 
inches long and 2 feet 1� inches diameter, and weigh­
ing 470 pounds. The plasticity was ascertained by meas­
uring the relati ve penetration during equal periods of 
time of  the polished steel rods i n to the ice, care being 
taken to avoid errors from conductivity.· A large num­
ber of experiments were also wade on the plasticity of 
natural , lake, or pond ice. The i nfluence of the com­
position of water on the plasticity of the ice frozen 
therefrom was in vestigated, and a n umber of experi­
ments were made to ascertain the  proportion of 
the saline constituents of the lake water taken up 
i n to the ice during crystallization. 

Roughly speaking, it was found that the proportion 
of inorganic matter in the mel ted ice was about 10 per 
cent of the total i norganic  salts contained in the lake 
water from wh�ch it was frozen. The general sum­
mary of results of the experiments on the plasticity of 
pure ice at the various tem peratures employed are 
plotted out in four curves, and the results of the ex­
periments on the plasticity of pond ice were shown in 
detail .  In the majority of i nstances it  was found that 
if the plasticity of the ice at -35 deg. Fah. be called 
one, at  0 deg. Fah. it would be about t wice as m uch, 
and at 28 deg. Fah. the plasticity would be about four 
times as great as at 0 deg. Fah., or eight times as m uch 
as at -35 deg. Fah. The comparatively great con­
tractibility in ice observed at considerably red uced 
temperatures-see the author's former paper" On Ob­
servations on P u re Ice and Snow, " Royal Society 
"Proceedings," No. 245, page 544 -may probably ac­
cou n t  for the great red uction in its plastic properties 
at low temperatures. 

This is in accord w ith the practical cessation of mo­
tion in glaciers d uring the cold of winter. It was also 
n oticed in course of the research that the plasticity of 
the n aturally frozen pond ice was m anifestly greater 
than that of the prepared pure ice. The comparative 
difference in the behavior of the pond ice was doubtless 
owing to a portion of the saline con stituents of the 
water interspersing during congelation between the 
faces of the individual crystals of ice, thereby tending 
to red uce the cohesion of the mass as a whole, ane in­
creasing i ts plasticity. 

Laten' Heat. 

The phenomena of latent heat were first investigated 
by Dr. Black, of Edinburgh, nearly 130 years ago. He 
was first attracted to the subject by noting that it 
was i m possible to raise the temperature of ice until it 
was all melted. For instance, if a pound of ice is put  
over a spirit lamp, a large quantity of heat passes into 
the ice, but the mixture of ice and water shows no 
tendency to rise in  temperature until all  the ice has 
d isappeared. The question then was what became of 
the heat. It was proved that the heat was used to 
melt the ice, but where did it all go to? It had disap­
peared and was unaccounted for. 

Another experiment was tried in which a pound 
weight of water at 100° C. and a pound of water of 
0° C .  were mixed, and the result was two pounds of 
water at 50° C. I n  the mixture the pound of boiling 
water �ave up 50°, reducing its tem perature one-half, 
and the cold water receiving it  i s  raised to 50°. But if 
in stead a pound of water at 100° C. and a pound of ice 
at 0° be mixed, we have two pounds at the same tem­
perature, but the m ixture, when the ice is melted, 
would show but about 10° C. instead of 50°. Thus i t  
would appear that 8 0  units of heat had disappeared 
and were unaccounted for. The experiment was then 
tried, from which it was found that this 80 u nits of 
heat reappeared when water· was converted back 
again to ice, and this heat was manifest and given to 
the surrounding bodies. The question was: Where 
does this heat go to and where does it come from when 
it  reappears? D r. Black answered that heat was a 
kind of matter, a subtile and elastic fluid,  and water 
h ad a great eapacity for h olding this fluid.  Between 
the moleculeil of the water, it was said, there are min­
ute spaces into which the heat finds its way, and there 
lies hidden as long as the water remains  in the l iquid  
state. In this condition the heat produces no sensible 
effect on the thermometer. But  no sooner does the 
water begin to pass back into the solid form of ice 
than this heat i s  forced to come out from its l urking 
place and to make itself sensible once again.  This 
was the doctrine that prevailed down to the close of 
the last century. The same action is  seen i n  makin� 
steam, for if  heat be applied to water, the temperature 
w ill rise until the boiling poi nt is reached, and if the 
steam formed is al lowed to escape, the water will show 
no higher temperature, though heat is being constant­
ly added. This heat. it was said, was concealed be­
tween the particles of the vapor, and was squeezed 
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out again when the vapor was changed back to 
water. This is what is known to· day as latent heat, 
just as it was called by D r. B lack, and the point for 
the engineer to remember is  that in making steam 966 
of the units of heat reqnired to make a pound of steam 
at atmospheric pressure disappear and have no effect 
on the t hermometer ; also that when the steam is con­
densed, this heat reappears and is sensibly felt, hence 
is  not lost. 

But although it has disappeared, the modern theory 
of heat as a kind of motion does not allow this idea 
that it is h idden some where and can be found by 
shaking. According to the modern theory of heat, 
when we add heat to a mass, we do not pour into it a 
certai n quantity of matter, but we impart to it a cer­
tain amount of energy. This energy goes to p ull 
asunder the molecules of the i ce again�t the molecular 
action that tends to keep them locked together in solid 
form. In  overcoming these forces the heat expends it­
�elf, and ceases to exist as heat. Hen!le the term l atent 
heat is hardly applicable. '1'0 make this theory clear, 
assume two blocks of lead suspended by two strings 
from one point. Under the influence of gravity each 
tends to place itself vertically below the point of sus­
pension, and thus they c l ing together with a certain 
small force. If  we w ish to pull the m  asunder, we 
must overcome the force that is pulling them together, 
and in doing so expend a certain amount of muscular 
energy. If we allow the blocks to go, they will fall to­
gether and acquire an energy of motion equal to that 
expended in separating them. In the transformation 
of ice to water, and water to steam, this same process 
is seen, for the particles cling together and resist 
separation. Heat is the agent by which we overcome 
t h is attraction, and in doing so it expends its energy 
un til all the particles are separated and the block of 
ice becomes t h e  l iquid water or the l iquid water the 
vapor steam. The heat has disappeared as heat and 
has become energy. Hence the term latent heat is not 
appl icable in a strict sense. It is applicable to ihis ex­
tent, that as the particles of water and steam are held 
apart they possess a certain amount of energy of mo­
tion w h ich will cease when the particles come again 
i n  col l i sion, and be converted into the energy of heat. 
It was so with the two b locks of lead on a large scale, 
and exactly the same on an indefinitely smaller scale 
in the conversion of water to ice and steam to water. 
The energy of  motion of the steam is changed into 
heat by condensation. Hence all the heat that disap­
pears to separate the particles of the water to make 
steam is given up and becomes sensible when the 
steam is condensed and becomes water. This heat dis­
ap pearing and appearing again is what is known as 
latent heat, yet our engineer friends will u nderstand 
that when it has disappeared to make steam it is no 
longer heat that can be shaken up and d riven out of 
its h iding place, but energy which can be converted 
iuto heat again by condensing the steam. It is this 
fact that makes steam such an efficien t  vehicle of heat. 
because in condensing it so much heat is  produced i n  
its change of form. It is put i n t o  the boiler and car­
ried in the steam as energy, but all is given up again.  
Therefore there is no loss. --Bo8. Jour. of Commerce. 

• 1.1 • 
Files. 

BY JAMES D. FOOT. 
Files is a word which to the average mind conveys 

various meanings. Persons looking at the word asso­
ciate it with newspaper files, stationers' files f0r pro­
perly assorting i nvoices, letters, etc. , b u t  to the me­
chanical mind it represents a tool wh ich for (lenturiAs 
has been the mechanic's best friend, and sometimes the 
convict's in his prison cell. It is the object of this arti­
cle to d well especially on files as applied to the various 
mechanical arts, and it may be of interest to kllOW the 
various materials used as files from the earliest ages. 
The first application of any article as a file we find by 
research to have been the dried skin of certain fish. 
As arts progressed, copper was treated in such a way 
as to produce a file sufficiently hard to work the softer 
metals. At a later period, when iron was largely used 
for armor, house tr immings, and decoration, the people 
of that age succeeded in forming a m etal h arder than 
iron, and practically what is known by the present 
generation as steel. From that time on this material 
has been used exclusively for the manufacture of 
files. 

Jum ping from this early period several centuries 
forward we find in Switzerland, Germany, and France 
files being made of all grades of cut, both fine and 
coarse, larg e and small ; most of the work being done 
by families i n  their houses, thei r work being afterward 
assembled by one large factory and in turn placed o n  
the market with dealers a n d  large consumers. It  i s  
not necessary t o  mention the various man ufacturers o f  
these files. '.rhose which are perhaps best known i n  
the market to-day are mallnfactured i n  S witzerland, 
and known by the maker's name as the" Grobet" 
files. The common shapes of these files are flat, hand, 
half·round,  round, triangular, and square, and at the 
present time this special brand of file is  principally 
used by jewelers, silvers miths, etc. , on the finer class 
of work-files being cut with teeth so fine as to finish 
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to a polish gold material without showing a scratch on 
the surface. Formerly these files were cut entirely by 
hand, but for the past twenty years pa,rt of them have 
been cut by machine and part by hand. To cut most 
of the shapes by hand a chisel and hammer are used. 
\Vhere cut by machine the chisel is used in connection 
with a plunger or hammer worked by a machine. On 
the finer grades of round files and the back� of half­
round, the cutting is done by what might be called a 
system of etching, that is rubbing in the teeth by the 
use of a large file. Persons sometimes ask how it  is 
that a tooth can be raised on a file which is so hard as 
to file or cut other hard material . The answer to this 
is that the blan k before being cut is annealed so as to 
be as soft as the softest iron. After it is cut and goes 
through the various processes it is then tempered, or 
i n  other words the carbon restored to it, and the needle­
like points are thereby made extremely hard and tough. 
Space wil l  not permit th e writer to give an extended 
account of the manufacture of files at the present day. 
If brief, where twenty-five years ago all files made in 
this cou ntry were virtually cut by hand, to-day over 90 
per cent of the files used are cut by machines ; in fact, 
most of the work necessary to produce a file is to-day 
done by the o peratIOn of the machine. 

The proceos of making the files of to-day, briefly, is 
as follows: The manufacturer of files first secu res his 
steel rolled to proper shape and size from the steel 
manufacturer in bars about eight feet in length. After 
the steel is received it is  cut into proper lengthb to 
make the various size files, and then passed under 
power hammers, where the shape and tang of the file 
is prod uced. The file is  then known as a black file 
blank, and this process is known as forging the blank. 
From the forging it goes to what is known as the an­
nealing department, which consists of large ovens in 
which the files are stacked or placed in a mass sur­
rounded by a hot fire. At the proper time, when files 
are at the right heat, the fire is allowed to burn out 
and the files cool gradually, being kept entirely from 
contact with the outside air, this cool ing process tak­
ing perhaps two or three days. \Vhen the blanks 
emerge from this fire they are then known as annealed 
blanks, that is the carbon has been extracted from 
them without destroying the quality of the steel. After 
these blanks are straightened on an anvil and put i n  
shape for grinding they are then taken to l arge ma­
chines, where several are inserted at a time and brought 
with great force against the surface of a revolving 
grindstone. This produces a n  abrasion on the surface 
of the blank, it being necessary to remove the scale or 
what is known as the "skin " of the steel. These 
stones are about 6 feet in height, 12 inches face, and 
weigh something over two tons, and it requires about 
25 horse power to run one of these machines in which 
the stones are used, the stone revolving about 200 revo­
lutions a minute. When the blanks are finished on 
these stones they have a bright, polished appearance, 
and are known as ground b l an ks. 

Where, owing to the shape of the file, as i n  round 
and half-round, it is not possible to grind by use of the 
machine, what are known as hand-stones are employed, 
the work being accomplished by hand instead of by 
machine, the result being the same. These blanks are 
now supposed to have a true surface and be ready for 
cutting ; that is they are soft and free from scale, or 
what is known as the" ski n " of the steel . From this 
poi nt they go to the department where cutting ma­
chines are used, and here, by the blow of chisels, very 
short in length bllt as to edge and shape very m uch 
like the ordinary chisel of carpenters' use, ridges of 
metal are raised on the blank, prod ucing what are 
known as the teeth of the fi le. Where the lines of 
ridges intersect they form a diamond-poin ted tooth 
and make files such as are used for general machinists' 
use. 

For filing hand saws and m ill sa ws they are cut with 
what is known as a singl e  tooth, or only one long l ine 
or  ridge extending across the face of the file. This 
ridge may be coarse or fine, according to the class of 
work the file is to accom plish (this also applies to the 
other form or diamond-pointed tooth previously men­
tioned), some of them being so fine as to necessitate the 
use of a magnifying glass to be seen, while other!! have 
from 10 to 14 to the inch. 

Passing from the cu tt.ing shop, files then go through 
several processes, finally being ready to temper. When 
the tooth of the file is properly protected by what is 
known as pasting, the file i s  i m mersed into a bath of 
hot lead, commonly called" tempering pots ,"  where it 
remains until it becomes what would ordinaril y  be 
called red hot, but what would be called by the practi­
cal man as "low cherry red."  It is then taken from 
the bath and immersed in a tub of water more or less 
chemically prepared, and in this transformation takes 
back its carbon formerly given up in the annealing and 
becomes the hard-tempered file, ready for use to file 
anything from moderately hard steel to the softest 
metals or wood. After tempering there are several 
other processes, such as scouring, oiling, packing, etc., 
and the file is then ready for market, being placed i n  
neat boxes, 10 inches a n d  under a dozen in a box, 11 
inches and upward one-half dozen in a box. 
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About two thousand tons of grindstones are used in 

the manufacture of files yearly, while probably from 
4, 000 to 5,000 tons of steel are annually cut up and 
made into files. The larger concerns of this country 
manufacture or have the capacity to manufacture from 
800 to 1 , 500 dozen a day, and over 90 per cent of the 
files now used are cut and almost e'ntirely made by the 
use of machinery. To a very small extent for making 
a few special files, or for recutting old files, th e work is 
sti ll  done by hand, but this process of manufacture is 
fast becoming a thing of the past. 

Artificial ElDeralds CrolD Gas Retort ReCuse. 

O wners of precious stones were surprised a short time 
since by the announcement that a 'method of produc­
ing artificial emeralds and other gems from the refuse 
of  gas retorts had been discovered by Mr. Greville 
Williams, F. R.S. , the chemist of the Gaslight and Coke 
Company, London. According to a contemporary, the 
gem which Mr. Williams has modeled is composed of 
about 67 to 68 per cent of sil ica, 15 to 18 per cen t  of 
alumina, 12  to 14 per cent of glucina, and minute pro­
portions of magnesia, carbon, and carbonate of l ime. 
The i ntensel y green color for which the jewel is valued 
is believed to be due to a slight dash of sesq uioxide of 
chromium, though this tint has by some chemists been 
attributed to vegetable matter-the analyst having to 
proceed warily when dealing with such costly stuffs as 
diamonds and emeralds. It may, therefore, be pre­
sumed that Mr. Will iams has turned out his artificial 
emerald by skillful fusing an d crystallization of these 
ingredients. It seems, however, that there is nothing 
very new in  the artificial production of precious stones 
-these havin g  been made upward of sixty years ago. 
In 1837 Gaudin produced rubies by heating ammonia, 
a lum,  and potash by means of the oxy-hydrogen blow­
pipe; the intense heat develaped by this apparat.us 
volatilizing the potash and the alumina, then crystal­
lizing in rhombohedral forms identical with those of 
the natural stone, and having the same specific gravity 
and hardness. The artificial production of precious 
stones is interesting from the standpoint of the chemist 
and mineralogist, and in the present case the gas manu­
facturer may be included ; but the cost entailed is too 
great to allow of the operation being a commercial suc­
cess, and tb _ :-efore the dealers in these adornments 
will probably not have to close their shops as the result 
of Mr. Williams' d iscovery. 

.. . , .  

RelDarkable Electrical Inventio n. 

"The woods are full " of wonderful electrical inven­
tions, some good, some bad, and some so supremely 
foolish as to make one wonder that any man of aver­
age intelligence should waste a secon d  thought on 
them. But turn the ordinary newspaper reporter 
loose on anything which has a suspicion of electricity 
or magnetism about it, and he will see, if not" sermons 
in stones," at least some wonderful manifestations 
destined to overturn al l previous conceptions of force, 
power, and mechanical theory. "Heat as a mode of 
motion " is nowhere as compared with the deductions 
of these modern Tyndalls. The latest instance of reo 
portorial cred ulity we find in a daily exchange. It is 
so good, and so far from being true, that it merits 
special mention. The invention described consists of 
two t wenty horse power boilers to which is  tempora­
rily connected a ten horse power boiler, engine and 
dynamo. Steam is raised in the small boiler, the 
engine drives the dynamo. the wires from which are 
connected with the ends of the tubes in the larger 
boilers, the tubes being filled with asbestos. The 
current of electricity is turned on and, presto! the 
asbestos becomes red hot, the water in the large boil­
ers is converted into steam and forty horse power is 
the result. This process can be m Ultiplied withollt 
limit, and it is onl y  a question of a string of boilers, 
engines and dynamos a mile or two long to put 
Niagara totally in the background. Shades of 
Carnot, Joule, and Watt, what will  come next! ex­
claims the editor of l'he Stationary Engineer, from 
which paper the above is copied. 

Willi aID L. Gilbert. 

William L. Gilbert, aged 84, of West Winsted, Conn.,  
died recently near Toronto, Can. ,  whither he went 
several weeks since on business. He had been fifty 
years president of the Gil bert Cloilk Company, of 
Winsted, very prominently identified with many large 
factory interests in Winsted, and with railroad inter­
ests of Connecticut, as well as banking i ntere sts of the 
State. His fortune is estimated at $3,000, 000. He 
built and endowed the Gilbert Home, of Wi nsted, a 
few years since, at the expense of $500,000. He was 
aloo the promoter of a project to tunnel the mountain 
so as to connect the waters of Crystal Lake with Mad 
River, with a view of giving i ncreased power to about 
twenty Winsted factories. His promised donation to 
that project was $50,000, and it is  thought some pro­
vision has been made in his will so that thA project can 
be consummated. Mr. Gilbert was extensively known 
from Maine to California.. 
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AN IMPROVED GUIDE FOR SEWING MACHINES. 

The illustration represents a sewing lllachine gauge 
capable o f  use eithe r  as a r igh t or left hand gauge, 

without being d etached from the m ach i ne ; i t  i s  al so a 

d e vice w h i c h  m ay be ex ped i tiousl y a n d  convenien tl y 

adj us ted , a n rl  is of- s i m p le, econOllJ i cal ,  a n d  d u rable 

constructi o n .  T h e  i n ven t ion forms t h e  subj ect o f  a 

p aten t i ssued to Mrs. A. La Guayra Mayo, of West 

D u l u t h ,  M i n n .  
T h e  rl evice has t w o  mai n  parts, t h e  gauge b a r  an d a 

per pen d i cul ar stan dard,  to wh ich is attach ed a s l eeve 
adapted to rece i ve t h e  presser bar of a machine 
a n d  be secu red t h e reto by a set 
screw or eq u i val en t d e v i ce. The 
gau ge bar is capab le of s l i d i n g  upon 
the stan dard , and h as at  each end 
a d o w n w ar d l y  exten d i ng arm w i t h 
ri gh t -an gl ed extension h aving a 
c u r ved o u ter e n d ,  form i n g  feet for 
the gau ge bar. U po n  the i n n er 
face of t h e  standa)'d is a s l i rl e way, 

formed by a b racket secured to the 
standard , a n d  t h e  b o d y  bars o f  t h e  
gauge are i n  trod n c e d  i n t o t h e 
bracket, the ad j u st m en t being m ade 
by a set screw,  w h e re b y  t h e  gauge 
bar may be sl id to the righ t or l eft 
and secured at a n y  po i nt i n  its 
l e u gth. "\V h e n  t h e  gau ge bar is 
pl aced i n  pos i t i on the lower e d ge o f  
the h o r i zontal secti on of its  feet­
arm s i s  pract i ca l l y in the s a m e  
pl an e w i th t h e  lower e d ge of t h e  
stan dard , or t h e  arm s  Ill ay extend 

farther down ward than the sta n d ­
ards, as i n  p ract i ce m ay be fou n d  
m ost desirable . 

•• • • • 
A HEMMING ATTACHMENT FOR 

SEWING MACHINES. 

The iuvention h erewith i l l u strat­
ed re lates to an i m p rovement espe-
cially designed to faci li ta te the hem m i ng of a ll articles 
that requ i re a w i de r hem than the ord i nary fell ,  pro­
v i d i n g  a d ev ice t h at w i l l  t urn a h e m  f ro lll a qu arter o f  
an inch i n  w id th to abo u t  s e v e n  and a h a l f  or ei ght 
inches in width ,  an d al so provid i n g Ill eans wh ereby a 
d raw-stri n g, ribbon, or tape lllay be i nserted i n  t h e  
h e m .  The h em m er a l s o  has a d ou b l e gauge, and i s  
m ad e i n  a si lll pl e, d urab l e, an d practical m an n er. It 
has been patent ed hy M rs. A. La Guayra Mayo , o f  
W e s t  D ul u  th, M i n n .  

The bod y bar of t h e  device has a vertical l y  apertured 
post i n tegral w i th its u p pe r  face, in wh ich the presser 
bar of the m achine is sec u re d  by a set screw passing 
th rou gh to a con tact with t h e  preRser bar. T h e  fram e 
cons ists of t w o  side bars, one of wh ich i s provided with 
a scal e of i n ches,  t h e  side bars bei n g  con nected at their 
outer ends by a cross bar rest ing u pon their upper sur­

faces, wh ile a for ward cross or guide 
bar is formed in tegral with one of 
t h e  s ide bars , and extends at right 
an g l es therefrom.  The latter guide 
bar i s  bent do wn ward to form a 
ver tical flan ge, so t h at t h e g ui de 
bar resem bles an an gle iro n .  The 
bod y bar, carry i n g t h e  vertical post , 
is adj ustab l y  at tached to the longer 
o f  t h e  t wo s ide  bars by a spring 
cla m p  o r  clas p , i ts other end resti n g 

upon or sl i d i n g along the side bar 
haying a sca l e . T h e  h em mer pro­
per i s secured to t h e  e d ge o f  the 
bod y bar, and llJay h e  of any de­
sired const r u ction . 

$tituttft t !mtritau. 
Thu nder Storms. 

Robert H. Scott, in Longman's Magazine, says a 
flash of lightning a m i l e  i n  l en gth i s  noth i ng very ex­
traord inary , and it  is therefore n ot to be wond ered at 

that experi m e n ts to bri n g  elect ri ci ty d o w n  from the 

clou d s  are very d an gerous , an d have frequ en tly had 

fatal results.  Soon after Frankl i n , i n  th e last century,  
h ad made Il is  fam o lI s  e x peri m e n t  with a kite,  aud 

proved that el ectricity existed in a th u nder clou d , 
n at ural ph i l oso ph ers generally began to i m i tate h i m .  
O n e  o f  t h e m  i n  S t .  Pete rs b u rg, a P r o fessor Ri cll m an n , 

arranged an ap parat us to collect thi s electrici ty. O n  

MAYO'S GUIDE F O R  SEWING MACHINES. 

then con n ect all of these separate points by cop per 
rods. a n d  e v ent ual ly carry do wn a stout copper rod 
t o  the earth. Care must be taken that due attention 
is  pai d to certain main precaution s : (1)  The poin t  o f  
t h e  con ductor mllst be k e p t  sh arp ; ( 2 )  the section o f  

the cond ucting rod m ust be su ffi cien t t o  allow th e 
e l ectri c ity to pass alo n g it ; (3) t h e  rod m lI s t  be per­
fectl y con ti n u o u s ; and, lastly (4), th e rod m u st be effi­
ci en tl y connected w i t h  the gro u n d .  

L T h e  sharpness o f  t h e  poi n t is  insured by gi ldin g i t  
or coati n g it  w ith s o m e  m etal ,,- h i ch resi st� ox id at ion . 

2. As to the section of the rod, a bar h al f  an i nch 
in d i am et e r  is suffici ent for all ord i­
n ary bu i l d i n gs . Bars are not usu­
al ly em pl oyed , as i t  i s  d i fficult  to 
bend t h e m  o ver corn i ces, etc. ; ac­
cord i n gl y, e i t h er w L 'e ropes 01' tapes 
are taken. T h e  wi l'p ro pes are llJ ore 

l i able to corrosi on from wet get t i n g  
: n  between the stran ds t h a n  a re 

tapes , 8;) t hat the latter are gene­
ral l y  p re fe rred . 'I h e  metal  u sed i s  
always eop per, b', ing- l ess o x i d i zable 

than i ron , a n '-. be i n g reasonably 
cheap a n d  a very good con d uctor. 

3. · · · ;J e  con t i n u i t y  o f  the llI e tal l i c 

com · ,(�t. i o n  from t h e  h ighest poi n t 
of th,' rod to th e groun d  can on l y  
be sec ured b y  h av i n g as fe w j oi n t s 

as llI ay be,  and by m aki n g th ose 

j o i n ts as tme a n d  fi l'lJl as poss ible 
by sol o e r i n g. T h e  j oi n ts s h o u l d  be 
e xal l l i n ed from time to t i m e, for it  
is  often fo u n d ,  on exalll i n ation o f  
old eon d u ctors,  t h at w h i l e the cop­
per w i re or tape is q u i t e  s o u u d  a long 

its st.raigh t reaches, at the hends or 
j o i n t s corrosion h as set i n .  As a 
chai n  is n o  st ronger t h an its weak­

est l ink , a corroded cond uctor,  su ch 
as h as been d escribed, is perfectl y 

u seless . 

the first occaf-ion of a storm h e went to h i s  l aboratory 4. '.rh e  earth con n ection. It is n ot easy in all cases 
to observe the e ffects. A b a l l  of fi re was seen to leap to i n sure t h at this  is  sati sfactory . E lectrici t y w i l l  n ot 
f)'om t h e  ap paratu s  to h i s  h e a d ,  a n d  h e  fel l l i feless.  pass at al l so eas ily into dry earth as i n t o  wet earth, 
H a v i n g  th u s  got some idea of t h e force exerted by and merel y pl u ng in g the en d o f  the rope or tape i n to 
l i gh tn i n g, it may b e  i nte rest i n g to the reader to learn wet earth i s  n o t  su fficien t. T h e  con d uctor from the 
som eth i ng as to t h e  m e a n s  we possess o f  guard in g  our- b u ilding- shou l d be sol dered at i ts e n d  to a large sheet 
selves, or rather o u r h ouses, f rom i nj u ry. A flash o f  of copper, say at least t wo sq u are yards in area , b u ried 
lightn i n g  really consists  of a d ischarge between t w o  in d a m p  soil,  or else soldered to the water or gas mai n s, 
object.s, say t w o  cl ou d s, or a cloud and the earth, op- , 80 as to i n sure t h at a large s u rface of m e t a l  i s  in COll ­

positel y electrified , t h e  charges on w h i ()h su dd en l y tact w i th d am p ear th .  

comb ine , with the manifestation of l i gh t  and heat. S up posi ng that the w h o l e  system of protection 
Ligh tn i n g con d uctors are contrivances by which th e agai n st dam age f ro m ligh tnin g has been properl y 

electricity of the earth is allowed to escape q u i e tl y  i nto plan ned , the work s h o u l d  be careful l y  tested after i t s  
t h e  at mosph ere , w h ere i t  m eets with el ec t rici ty o f  t h e  CO lli pleti on , beca u se i nj u ry t. o  it  o ften occurs a t  t h e  
op posite character f r o m  t h e  cl ouds, a n d  the t wo n e u - very last , o w i n g  to acci d en tal causes o r  to t h e  carel e,s­

t rali ze each other q u ietly , w i t h o u t  a n y  expl osi ve d i s- n ess of work m e n .  C o n d u ctors sh o u l d  also be exam i n ed 
charge, or, in other words, without l i gh t ni n g. I need from time to t i m e ,  t h roughou t  the i r  whole length, to 

make sure th at al l t h e  j o i n ts are 
sou n d . Care sh oul d also be taken 
that th e earth in wh ich the ter­
m i nat i n g pl ate i s  bur ied is kept 
thoro n gh l y moist.. I f  an y o f  t h ese 
particulars be n egl ected ,  the con­
d u ctor wil l  b e  p ract i cal ly u seless, 
and will a ffo

'
rd n o  protection to the 

structure. The extre m e  pract i cal 

i m portance of secu ri ty again s t  l i ght­

n ill g III  u st be m y  ex c use for h a  vi n g  
been more d iffuse o \-er t h e  s u bj ect 
of l i g-h t ll i n g con d u ctors t h an over 
other d etai l s of the phe n om e n a alld 

effects o f  th u n d e r  storl l J s. 
- .�. -

r.l' a ll p i l l g  tlte U ll d � l' f1 o ,v. 
What pro m ises to be o n e  of the 

most iUl portant features i n  wat er 
i rr igation i n  Cal ifo rn i a has been 
brought forward at Ri ve rsi d e , i n  
t h e  q u e s t ion a s  to t h e  r i gh t to tap 
u n d ergro und flow, o r  percol at i n g 
w ater. 

In ope ration the boo y bar i s  
moved u po n  t h e  side bar  u n ti l t h e  
i n n e r  face o f  the body b a r  i s  made 
to re gi ster w i th the i n ch or fraction 
of an i n ch to w h ich the hem is to be 
t u r n e d , wh en the m ate rial i s passed 

under the entire f l'ame and body 
bar. cal' J' ied d o w n  in the d i rection 
of the g u ide bar, and beneath it  
and i n to the h e m mer. A ribbon or 
tape lll ay be i n serted i n  the h e m  by 
placi n g i t  beneath the gauge, a n d  
i n  lace i t  c a n  b e  u sed a s  a bord er, 
and in heavy material as a draw­
s t r ing. 

• • •  MAYO'S HEMMING ATTACHMENT FOR SEWING MACHINES. 

A com pany i s  at work II p o n  a 

t unn e l which will  tap t h e  u n d er­
flo w that makes a vast bod y of 
land a ro u n d  San B e rn ard i n o m oist.  
Sho u l d  this land be d ra i n ed to such 
an exten t that the lll o b t u re will  

be d i m i n i sh ed n ear t h e  s u rface, and 
t h u s  compel i rrigat i on w here th e 

"\VOOD brou gh t to a mirror polish 
is com i n g into u se for ornamen tal purposes i n  Ger­
m a n y, and has t h i s  ad van tage, that, unlike metal, it 
i s  not affected by m o i st u re . The stuff i s  fi rs t  treated 
wit.h a bath o f  causti c  alkal i for two o r th ree days , at 
a temperatu re l)etween 1640 and 1970 F. Next com es a 
d i p  i n  h yd ros ulph ate of calci um,  for from twenty-fo ur 
to th i r t y -six h ours, after w h i ch a concen trated solution 
of s u l ph u r i s  added. A f t er another soak i n  a n  ace tate 
of l ead sol u ti o n ,  at 950 to 1 200 F. , it is thorough l y dried 
and pol ish ed with l ead , ti n ,  or zinc, as may be desired, 
when it resembles shining metal. 

not go back to th e first p ri n ci pl es of electrical scien ce 
and ex plai n w h y  it is th at el ect ri ci ty passes m ost easily 

th rough metals,  and escapes w i t h  greater freedom frolll 
sh arp points than from r o u n d e d  k n obs . Assu m in g 
these elem entary facts, I Ulay say that on a n y  obj ect, 
such as a house or oth er b u i ld i ng, the el e c t ri cit y  tends 
to accu m ulate itsel f on al l p roj ecti n g port ion s of the 
roof, etc. , and especi al ly on t he high est poi nts o f  it .  

T h e  id eal cOUlplete l i gh tn i n g  rod system wo u l d  call  
for Ii, sharp · poi nted copper rod erected at each of these 
projecting pin n acles, and rising above it, and would 

c haracter  of the soil  h as h e retofore 
n ot req u i red i t. a great h ard sh i p will fal l u pon pro­
perty O W ll er�. an d protracted l i t i gat i on w i l l  foll ow. 
I t  is a w h ol l y d i s t i n ct ieature in r i parian law,  a n ll m ay 
resu l t in r i pa ri an l egisl at ion . It wou l d  see m to be 
l1Iuch on the sa lll e pri nci p l e tllat one artesian well  may 

be s u n k on a lo wer level than another, a n d  d i m i n i sh 

or even d ry up its flow, yet th e owner of the u pper 
well h as n o  recou rse at law. The q uesti on is  frau gh 
with im mense i m portan ce to Sou th ern Cali forn ia, and 
the res u l t  will be watched with great i nterest . --San 
Diego Union. 
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HOT WATER TO DRIVE CATTLE FROM TRACKS. 

T h e  accompany i ng i l lustration represents a device, 
under t h e  control of th e  engineer on a locomotive, de­
;; i g n e d  to d ri v e  cat t le  off the track by m e a n s  o f  a jet of 
hot w ater or  steaIlI frolll the eng ine . It has been pa t-

BURKE'S DEVICE TO DRIVE CATTLE FROM TRACKS. 

ented by Mr. William J. Burke, of Seattle,  Washing­
ton. Near the front of the boil er, on one side, is a 
bracket carrying a post mounted to turn,  i n  the upper 
end of which is  journaled one end of a horizontal bar, 
the other end of the bar being su pported by a semi­
circular disk resting with its pe ri phery on the base of 
the bracket, to turn or roll on the laUer_ From the bar 

extends an arm in which is secured a nozzle pointin g 

i n  front of the locomoti ve, the rear end of the nozzle 
being connected by a flexible tube with a pipe leading 
into the boiler within the locomotiv e  cab. w h ere there 
is a val ve by which the engineer may cause hot water 
or stearn to be thrown forward b y  the boiler pressure 
through the p i pe and nozzle. The outer end of the , 
bar supporting the nozzle is connected to a rod extend­
ing rearward l y to the cab, the rod being so curved as 
to be readil y hooked on the outside of the cab, and 
having a han dle , whereby the engineer can so turn 
the nozzle as to direct the stream of water or steam to 
any part of the track in front of the locomotive, while  
also slightly varying its  vertical direction, as may be 
necessary in thus driving cattle from the track. The 
pipe and val ves are so arran ged that the water wi l l  
flow out of them by gravity after use ,  thus  prevent­
ing the freezin g  of water there in .  

A N  IMPROVED FOLDING SCAFFOLD BRACKET. 

A st rong, light, and i nexpensive scaffold b racket, 
for carpenters, painters, etc. , and one which may be 
quickly applied to an upright or detached therefrom 
and folded com pactly for convenience in  carrying it, is 
shown in the accom panying i l lustration, and has been 
patented by Mr. Ch arles A. Stowell. The u pright 
body bar of the b racket has a vert ical opening or slot, 
the base wall of  which is down wardly be veled , and at 
the base wal l of the slot a bearin g  plate or strap is 
attached , the strap passing acrOSR the rear face, with 
its ends attached to the sides of the body, there being 
at the rear of the body and at each side of the slot a 
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lower end resting in the rabbeted surface of the body. 
To the inner end of the su p porting section is fastened 
a rearwardl y  projecting screw bolt, passing through 
an aperture i n  the body, and the bracket is held in 
posit ion by a lock nut with a handle screwed u pon the 
th readed end of the bolt. \Vben the bracket is to be 
folded. the base plate of the brace is l ifted, and the 
brace portion is  swung through the s lot  in  the body 
section, a threaded bolt near the lower end of the base, 
p roj ecting from its inner side, being then made to 
pass through an aperture in the upper end of the u p­
ri ght, and the handle n ut is screwed on t h is bol t ,  mak­
ing a firm and substantial fastening for the bracket 
when closed , as shown in one of the views. 

For furthe r i n formation ralative to thIS i nvention 
address the Stowell Manufacturing Company, Put­
ney, Vt. 

. � . , . 
A SOLAR ATTACHMENT FOR TRANSIT INSTRUMENTS. 

'£he accompanying i l lustration represents an attach­
ment for an engineer's transit, to furnish means to ob­
tai n the true meridian, solar time, and lat itude and 
longitude of the locality, where observations are taken 
b y  the usual methods, from the data furnished by the 
i n strument_ It i s  a patented invention of Mr. Walter 
Scott, of  Hot S prings, South Dakota. A latitude arc 
i s  secured o n  the vertical side o f  the incl i ned standards 
of a transit frame on their bed plate, with a vernier 
scale therefor adapted to move vertically, while a car­
riage for a solar attach ment is pivoted to the Ride of a 
frame standard by one end, and a horizontal sight 
tube bearing an hour ci rcle on one end, the sight tube 
being clamped to the carr iage 1<0 as to be revolubly ad­
j u sted thereon.  The small figure represents a rear ele­
vation of the time-indi cating device, a solar reflector 
and a .diagram in elevat ion indicati ng the d ifferent  
angles of incidence and reflection produced by the con-

rab bet adapted to receive a plate to rest upon the SCOTT'S SOLAR ATTACHMENT FOR TRANSIT INSTRU-
bevel, whereby a slide way is produced, aE\, shown in MENTS. 
the sectional v ie w. 

The su pporti ng beam of the bracket is  pivoted at centrated rays of the sun when directed on the reflec­
one end in  the upright, and has on its under face, near tor through the lens of  a vernier attachment to the 
the outer end, a recess, adapted to receive one end of declination arc. T h e  sight tube has an eye lens at one 
the brace bar, which i s  atta0hed to the supporting end and a web cross at the other end, and a ray lens is 
section by a hinge. The brace section is adapted to �et in an aperture in the vernier scale plate at its zero 
enter and slide in the slot or opening of the upright, center, an inclined m irror-supporting block w ith 

w h en the bracket is folded up, as shown in  one of the  I m i rror being pivoted below the vernier limb i n  the 
views, and its lower end is beveled to bear u pon the 

I 

same vertical plane, the mirror being set at an angle of 
inclined base wall of the s�ot in the upright, the br�ce forty-five d�grees . An u pwardly projecting arm a�x­
being prevented from leavlOg the slot by a plate on Its ; ed to the mIrror block loosely engages the depen d 109 

STOWELL'S SCAFFOLD BRACKET. 

limb of the vernier plate, and the sight tube is  
supported to receive a l ight beam from the mir­
ror_ When the parts are correctly adj u sted , 
the degrees and minutes of the sun's declina­
tion may be read o n  the arc plate and v.)rnier 
scale plate, from which data, with the time 
shown on the solar circle and its vernier, the 
true merid ian may be calcu l at ed by the usual 
methods, as well as the lon gitu de of the locality. 

Sir G e o rge Airy. 

Sir George Airy, the oldest of the English 
men of science, has j ust entered u pon his nine­
tieth year. Sixty-five years ago h e  was elected 
to the Lucasian professorship at the Un i versi t y  
o f  Ca mbridge, having been Senior Wrangler 
two years before_ The remuneration was nil, 
or consisted m erely of a house, and this cir­
cumstance gave the late Mr. Todhu nter an 
opportunity for his mot, " They gave to Airy 
nothing-a local habitation and a name." Airy 
has been for forty-five years Astronomer Royal 
(he resigned in 1881), and has received eyery 
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honor and d istinction open to men of science , includ­
ing t h e  presidency of the Royal Society_ 

AN IMPROVED GAR:iJEN IMPLEMENT. 

A simple and efficient tool for cuttin g up weeds, 

loosening the soil and gathering up weeds , stones, etc. , 
is shown i n  the accompanying i l lustration,  and h as 
been patented by Messrs. James H_ and G. L. Baxter, 

BAXTER'S GARDEN IMPLEMENT. 

of Lexington , Ky. Figu re 1 shows the i m plement ar­
ranged as a rake, and Figure 3 i l l u strates it in the 
form of a hoe made as a triangu lar loop. The handle 
has a metallic socket,  shown i n  Figure 2, w i th a squ are 
hole for recei ving the shank of the hoe or rake, the 
hoe bei ng arranged at a slight angle to its shan k.  The 
hantl l . ·  �ocket has ears, in w h ich is  pivoted one end of 
a hook adapted to enter the angle of the loop o f  the 
hoe, to hold it i n  the socket, or an aperture in the 
rake head, whereby the latter is held in place in t h e 
handle socket . 

. ' . . . 
A Dlerlcan Bell Telephone C o nl p n n y. 

The American Bell telephone statement of instru­
ments for the month to June 20 records a net increase 
of 1 ,414, or more than 50 per cent of the increase for 

the half  year, as see the fcl lowing : 
Month June :ro. 1890. 

GrOBS ontput . . . . . . . . . .  . . . . . . . . . . 

Returned . . . . . . . . • . . . . . . . . . . . . . . . .  

7,758 
1,927 

Net out.put . . . .  . . . . . . . . . . . .  . .  5,8m 

Since Dec. 20. 1889-90. 

GroBs output . . . . . . . . . . . . . . . . . . . . .  33,577 
Returned . . . . . . . . . . . . . . . . . . . . . . . . . .  12,104 

Net out.put . . . . . . . . . . . . . . . . . .  21,473 
Instruments in use June 20 . . . . . . . .  466,334 

* Decrease . 
. � . ,  .. 

1889. 

6.511 
2,094 

4,417 
1888-89. 

30,216 
11,281 

18,935 
430.476 

Increase. 
1,247 
*169 

1 ,414 

3,361 
823 

2,538 
35,858 

AN IMPROVED BRIDLE FOR HORSES. 

The illustration represents a combined bridle and 
check device, designed to  be read ily convertible for 
service with an overdraw check rein or a side check 
rein, and adj ustable also to fit animals' h eads of di1fer­
ent sizes, while be i ng light and inex pensi ve. It has 
been patented by Mr. John H .  Rafferty , of  1 2  Green 
St_ , Worcester, Mass. Except its metal tri mmings and 
bit, and the brow band, this b ridle may be made prac­
tically of one continuous leather strap , the check rei n  
strap being made partly o f  t h e  leather straps form­
ing the bridle,  and sti tched fast to the bridle  straps. 
The cheek and face pieces of each side are foruLd 
as continuous straps connected at one end to the 
crown strap, and extending rearward at the other 
ends to form a check rein. 

Bent or U-shaped divided clasps hold the straps at 
their lower bends or bights, the straps here being bent 
around or doubled upon th emselves within the cavi­
ties or openings of the clasps, the t w o  parts of which 
are also made to form a round eye to rece i ve the bit 
ring, while overd raw check loops and side loops are 
held to the cro w n  strap, with a detach able c l ip device 
for the face straps. By this  means the  bridle may be 
adj u sted with an overdraw check or a side ch eck, and 
the strap bights may be readj usted in the divided 
clasps to prevent twisting the straps when the over­
draw check is  changed to a side check_ 

RAFFERTY'S BRIDLE. 
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THE NEW CROTON AQUEDUCT-THE HARLEM 
RIVER SIPHON AND PUMPING APPARATUS. 

As our readers know, the new C roton aqueduct will 
Roon be in nse. It is now practically completed. One 
of the most interesting features of its construction is 
the siphon by w h ich i t  passes u nder the H arlem River. 
The old aqueduct was carried above the river on the 
High Bridge, and up to the present time all of the 
Croton water supplied to the city of New York has 
passed over this structure. In constructing the new 
aqueduct, it was determined to carry the conduit 
under the bed of the Harlem River, forming an 
inverted siphon. The conduit, corning from Croton 
Lake i n  a pra,ctically straight line, reaches the banks of 
the Harlem River at a point north of High Bridge at 
shaft 24. The general course of the aqueduct up to 
this point may be summarized in a few lines. Its grade 
for the majority of the d istance is seven-tenths of a 
foot to the mile. This average it maintains  for a dis­
tance of about 23 miles from the Croton Dam to South 
Yonkers. Iu the neighborhood of Van Courtland a 
ten per cent grade exists for about a quarter of a mile.  
For the next four miles it resumes the original rate of 
descent of seven-tenths of a foot to the mile until within 
two miles of the Harlem River. Here the descent i s  
very steep, being 15 per cent, a n d  it ends a t  shaft 24. 

Shaft 24 marks the eastern extremity of the siphon 
with which we are now particularly concerned. The 
shaft is 341 feet deep. In its center there is a break indi­
cating the level originally contemplated for the tunnel 
under the river. At its bottom it forms a sump 6 feet 
deep. On attempting to prosecute the work on this 
level, it was found that a large fissure in the bed near 
the wester n bank interfered with the progress of the 
work. It was accordingly abandoned and a further 1e­
scent of about 150 feet was made, and a new tunnel 
started. This is the reason why this shaft is so deep. 
Starting six feet above the bottom of this shaft, the 
tunnel runs across the river with a uniform grade of 1 
per cent, descending toward the western extremity. 
The tunnel runs 1 , 500 feet under the river, falling in 
that distance 15 feet, to shaft 25, on the we�tern ex­
tremity. The shafts and tUll els are all circular and 
12  feet 3 i nches in diamet"r. fhey are constructed of 
brick, and the tunnel in places is  lined wit h cast iron 
plates bolted together by flange joints. The tunnel 
ends at shaH 25, on the west bank of the Harlem River. 

Shaft 25 is a dou ble shaft, 413 feet 6 i nches deep from 
the original level of the ground. From the floor of 
the engine house above it, its depth is 424 feet 6 inches. 
The original excavation was i n  general terms a rect­
angular one, but is now divided into two circular 
shafts of identical size, one the aq ueduct shaft, which is 
brick lined, the other one the pump shaft, also brick 
lined, but lined in addition with cast iron plates. The 
rest of the rectangle is filled in solid with rubble ma­
sonry. At its bottom the pump shaft has a sump, 
which deseends 21 feet 6 inches belo w the floor of the 
con d uit. 

On both sides of the H arlem blow-offs are constructed, 
connecting respectively with shafts 24 and 25. Shaft 
24 has a single line of pipe connected with it for the 
blow-off, partly of 30 and partly of 36 inches diameter. 
The blow-off on the western bank connectin g  w ith the 
pump shaft of shaft 25 is naturally larger, and includes 
two lines of 48 inch pipe. Both lines of blow-offs are 
provided with gates, in ord er to keep them closed dur­
ing the working of the aqueduct. 

O w ing to its great depth, there is no means of drain­
ing the siphon. The establishment of pumps for pump­
ing it was not approved of, not only on account of its 
great depth, but al�o because it will have to be emptied 
very seldom, and an installation of pumps would be 
exposed to deterioration for want of use. Accordingly 
a system of buckets have been applied to its emptying, 
and for some days they have been in use discharging 
water_ For Illany months the siphon has been full of 
water that has drained into it from the long l ine of 
aqueduct. Before pronouncing it acceptable, it has to 
be ellJ ptied and examined by the authorities. 

The pump and aqueduct shafts, it will be remem­
bered, are side by side. N ear their bottoms they are 
connected by a rectangular conduit, two feet six inches 
by one foot ei�ht inches. This conduit is provided 
with a gate. In the normal working of the aque­
duct this gate is kept open. To empty the siphon, the 
valve or gate is upened, admitting water to the pump 
shaft. In  the latter two buckets are suspended by 
steel wire cables. The buckets are made of sheet iron, 
and are of 1, 390 gallons capacity each. The cables by 
which they are su spended are carried over pulleys to 
the d r ullls of a pair of hoisting engines. The whole is 
� ( )  connected that as one bucket rises, the other de­
,eends. At the bottom of each b ucket is a butterfly 
" al ve, opening upward. When such a bucket is lowered 
i nto the water, the butterfly valve opens u pward and 
water enters. In addition to the valve in its bottom 
each bucket has ' a valve o r  gate in its side. This i� 
normally closed. As a b ucket rises filled with water it 
cOl lies i n  front of a discharge spout near the top of the 
sh aft w h ich connects with the blow-off_ The rear of 
t his d ischarge pi ec!' is curved to correspond in shape 
with the cou to n r  of the bucket. A handle ilS cOIlnected 
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to the side gate of the bucket, which, as the b ucket 
rises opposite the discharge spout, strikes a cam 80 as 
to open the gate. The water from the bucket then eIl­
tel'S the discharge spout and escapes through the blow­
off into the Harlem River. 

'rhe b uckets are worked by a pair of engines b uilt 
by the Franklin I ron Works, of Fort Carbon, Pennsyl­
vania. They are provided with a "team reversing gear, 
so that the links are thrown one way or the other by 
reversing a lever con troll ing the admission of steam 
into a cyl inder w h ich actuates the reversing mechan­
ism. An attendant at the entrance does the reversing. 
Turning the engines one way, one bucket descends and 
the other rises. As the proper height is reached a bell 
rings and an indicator also shows t.he fact to the at­
tendant. The engines are stopped u ntil the b ucket 
has emptied itself- By motion of the lever they are 
next reversed ; the empty bucket descends and the full 
one rises, u n t il the alarm is again given, notifying the 
attendant to stop the engine. In this way the water is 
rapidly withdrawn. I t  will  be seen that several pe­
culiar features are involved in the process_ While the 
buckets always rise to a standard height, they have 
continually to be  �iven a little more descent. This is 
effected by having one of the drums fixed upon the 
!Shaft, while the other is  loose and attached to the first 
by eight bolts. B y  releasing these bolts, while holding 
the loose drum with the brake, the engine is driven in 
one or the other direction until  the proper amount of 
rope has been fed o ut. The bolts are refastened again.  
'fhe operation takes about three minutes. The con­
tract requires each bucket. to be hoisted in an average 
of 40 seconds. So far this time has been exceeded. While 
it  would seem that at greater depths the operation would 
he slower, it is found that the reversing and emptying 
takes most time, and that the actual hoisting operation 
will be of short duration for the maximum depth. 

Both aqueduct and pump shaft are provided w ith 
heavy brick diaphragms, each embodying an i n verted 
arch. These, when the aq ued uct is in  use, have the 
manholes closed, and resist the pressure of the water. 
As some water will percolate through the pores of 
the brick, a small overflow of 12 inch pipe is provided 
to discharge this leakage into the H arlem River. 

. ' . ,  . 
Carbo .. . 

BY GEORGE L. BtTHDITT. 
In looking over Mendelejeff's table, we find at the 

head of the fourth series the element carbon. It is one 
of the most abundant elements, and one of  the most 
i mportant in nature. It  is  the characteristie element 
of organic chemistry, where it forms a sort of frame­
work upon which the organic com pounds are grou ped.  
I ndeed, inorganic chemistry is called by some the study 
of the carbon compounds_ Carbon occurs in all vege­
tables and in some minerals. It  also exists in three 
allotropic forms, as the diamond, graphite, and char­
coal. 

The diamond is the purest form of carbon, occurring 
in nature usually in the conglomerate formations, In­
dia, Brazil, and the Cape of Good Hope furnish most 
of the diamonds in use, the Cape of Good Hope mines 
being more recently discovered_ The diamond has 
probably never been made artificially, although many 
attempts have been made. In order to make one, the 
carbon would have to be  l iquefied and crystallized. 
But carbon is only soluble in melted cast iron, and is 
infusible ; and 80 diamonds could not be got in this 
way. Makin g  diamonds from benzole was at one time 
tried by a Scotch chemist, but with questionable suc­
cess. In  nature they are probably made , from some 
liquid form of carbon, but little or nothing is known 
of the proeess_ Although they may be of almost any 
color, they are usually white, and when entirely free 
fwm all color are said to be of the first water, and these 
are the most val ued. However, owing to impurities, 
they may be gray, yellow, brown, green, red, blue, or 
black. The rose diamonds are valued highly, and next 
to them the green. 

To heighten the effect of a diamond it must be cut. 
This is  a very slow and tiresome job, sometimes taking 
many weeks or months to finish. The stone is fi rst 
clipped off, piece by piece, until  it is nearly the required 
size. It is then fixed upon a steel spring, by means of 
melted lead, and the lead allowed to soldify. This 
spring is then pressed down until the stone reaches a 
swiftly revolvin g  steel wheel, upon which there is a 
quantity of diamond dust, called " bort." By the con­
stant grinding of the stone against the bort, a smooth 
plane or face is formed. And this is  nhat is  meant b y  
diamond cutting. T h e  operation m ust be repeated for 
each face_ The commonest forms after cutting are the 
rose and brilliant. The diamond is the hardest sub­
stance known, but is quite brittle. Besides its exten­
sive use as a gem, it is used for cutting �lass and in 
making diamond drills for boring rock. Quartz is hard 
enough to scratch glass, but the diamond point is more 
curved than that of q uartz, by virtue of which it gives 
a cleaner scratch, and so is al ways used. Diamonds do 
not occur to any extent in the United States, although 
small ones have been found in  North Carolina. 

The second allotropic form of carbon is graphite, 
sometimes-but wrongly-called blacklead. It is found 

principally in Siberia, C umberland, and at Ticonde­
roga, where it occurs as lumps between layers of slate. 
It is of a grayish- black color ; soft, greasy, and has a 
metallic l uster. It can be made artificially by dissolv­
ing carbon in melted cast iron, and treatin g  the pro­
duct with dilute hydrochloric or nitric acid to remove 
the iron. Owing to its high fusibility, it  is used in 
making crucibles for melting substances which require 
great heat. It  is also used with oil  as a lubricator ; also 
in ehictrotyping. Its most important use is in making 
pencils. The graphite is crushed fine under water, on 
top of which it floats off through a series of tubs, each 
a l ittle lower than the one before ; and in this way the 
fine powder is separated from the coarser. Pipe clay 
is then added to it, and enough water to make a paste 
about as thick as cream, and this is ground until the 
sllbstances are perfectly mixed. For hard pencils, 
more clay is added ; for soft ones, less ; mediu m  hard 
pencils contain about seven parts of clay to ten of 
graphite. After grinding, the paste is put into canvas 
bags and pressed until all the water runs out, leaving 
a thick dough_ This dough is then put into an iron 
cylinder with a tight-fitting piston. In the bottom of 
the cylinder are holes the size and shape of the lead 
desired, and through these t h e  dough is slowly forced 
by the descending piston, coming out in long stri ps. 
These strips are then c ut into the proper lengths, 
baked, and put into their wooden cases. 

The third or amorphous form is  represented by char­
coal. Charcoal is made by b u rning wood in a limited 
supply of air. Sticks of wood are piled up into a round 
heap, with a small hole in the center for a chim ney_ 
Another hole runs from the chimney to the outsid e of 
the pile, so as to give a draught. The whole pile is 
then covered with sod and earth. The wood is  l ighted 
through the chimney, and chars slowly u ntil it is all 
converted to charcoal. The time required varies from 
one to three weeks, according to the size of the pile_ 
The best q u ality of charcoal is made by heating w ood 
in iron cylinders_ When made in this way, some other 
valuable substances-such as wood alcohol, etc. -are 
also formed, which run off as liquids and are collected. 
This kind of charcoal is used for gunpowder. Charcoal 
is black, lusterless, soft and smutty. It has no crystal ­
line form, but retains the internal and external forms of 
the tree from which it is made_ While the wood in the 
pits is charring, the walls of the wood cells become 
charcoal, but the matter within the cells is driven off. 
This makes the charcoal very porous, and it absorbs 
air to such an extent as to float on water_ Charcoal has 
a strong tendency to condense gases on its su rface. It 
acts on different gases to different degrees, but most 
readily on ammonia and sulphureted hydrogen_ It is 
also used to absorb coloring m atter in bleaching colored 
solutions ; but bone black-a sort of charcoal made by 
burning animal bones-is better for this purpose_ 
Brown sugar is turned into white sugar by running it 
through a layer of boneblack from twenty to thirty 
feet high. 

Lampblack is made in much the same way as char­
coal, only no wood is used. H eavy oil of tal' 01' natu­
ral gas is burned i n  a close chamber, at the top of which 
is a tight-fitting iron dome. The oil is lighted and 
burns with a smoky flame, giving off small particles of 
carbon, which are condensed on the sides of the cham­
ber into lampblack. When the process is finished, the 
dome descends and scrapes the lampblack off. It is 
tolerably J?ure, is very black and permanent, and can 
be advantageously used in making paint, blacking, 
etc. 

The question may sometimes arise : How do we know 
teat these allotropic forms are really carbon ? The 
proof is,  i f  we b urn twelve parts of carbon, it will give 
forty-foul' parts of carbonic acid gas-and this is the 
case with eaoh of the three forms.-Pop. Sci. News. 

.. f e , " 
The Inrrequency or Deaths by Lightning. 

It is  probably idle to tell people that there is a 
thousand times the danger in the sewer pipes that 
there is in the thunder clouds, but it is true all the 
same. The deaths by lightning are few indeed. Who 
of the readers of this paragraph, says the Hartford 
Courant, ever lost a friend that way ? Who of them 
hasn't lost a score of friends by the less brilliant and 
less noisy destruction that comes up out of the drains? 
The trouble with the lightning, or the trouble that it  
gives the people, is in its indescribable fouddenness and 
its absolute uncertainty_ You know neither when it 
is coming nor where it is going, all you feel certam 
about is that some storms leave a number of catastro­
phes to mark their course. The caprice of the light­
ning defies the explanations of science, and there is no 
predicting beyond a few generalities. This m uch it 
does seem safe to repeat, even in a lively lightning 
season, that the increased use of electricity, with the 
multiplicity of wires, has tended to fewer fatal stroke!> 
of lightning in cities. 

. , e , .  
To Remove Thirst. 

Paint the tongues of your fever patients with glycer­
ine. says a physician ; it wil l remove the sensation of 
thirst and discomfort felt when the organ is dry and 
foul. 
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HOME MADE GRILLS AND GRATINGS. 

A dwelling house w ithout ornamentation of the 
class mentioned above indicates one of two things, 
either the owner or occupant does not appeciate the  
value of this  kind of  home decorat ion or he does n ot 
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worked out by the aid of these suggestions. Differ­
ent kinds and sizes of rope way be used alone or in 
combinatio n .  

These gril l s  may b e  placed i n  windows, doorways, 
across halis, a bove wantel�, across niches, between 

37 
T h e  Pool of Bethesda. 

Consul Henry Gi l man, writing to the state depart· 
ment from Jerusalem, gives the following account of 
the discovery of the pool of Bethesda : Of the more reo 
tuarkable discoveries in the aucient city d uring the 

possess the skil l to make or the ability to 
purchase it. It is true, the beautiful metal 
and wood work now llI an ufactured for this 
pu rpose i s  very expensi ve ; but it is also true 
that someth i llg equally as beauti fu l may be 
had wit.hout much trouble or expense. 

1"N��:;;;;��::;;;��m�;::;n;::W::W��;::�:;:;:�:::;;:=:;;::::::;;;;:':::::;;::=;:;1I year, that of the Bethesda i� of paramount 
interest and i mportance. As is  well  known, 
the Birket Israel has i n  th e past been con· 
sidered as the s i te of the Bethesda ; but the  
excavations of the  A lgerin e  m onks u n d e r  
the r u i n s  in t h e  rear of t h e  Crusader C h urch 
of St. Anne have grad ually transferred opin­
ion i n  favor of the latter local ity. T h i s  was 
strengthened by the discovery of a rock· 
hewn pool containing water beneath th ree 
successive structures. Subsequent excava· 
tions revealed the remains of two tiers of  five 

The gri l l s  shown in Figs . 1,  2, and 3 are 
made of rope, sized, bent into shape, dried, 
gl ued in  a wooden frame and final ly  painted 
an appropriate color or gilded or bronzed. 
These ornaments when placed in a doorway 
or window or across a hall from the stairway 
to the wal l ,  or in some corner in the library, add won­
derfully to the appearance of the room. 

The llIaterials required are some !� in. sash cord, glue, 
round sticks or do weling i� in. in  diameter, paraffine, 
(a paraffine candle will do), some strips of  wood, and 
paint  or varnish. 

There are in  the present case only two fundamental 
forms for the spindles or  bars, but these are 
combined in several different ways, as shown 
in Fig. 6. T he spindle most used i s  shown 
in Fig. 4. It is formed by wind in g the sash 
cord-which has beeu previously steeped in 
the glue size-u pon the wooden rod. The 
rod is coated with melted paraffi ne before 
use, to prevent the size from adher i n g, and 
eq uidistant m arks are made upon the rod as 
gu i des fOl' the w i n d i n g. These marks are 
1 �  inches apart. The winding can be easi l y 
done by placing one e n d  of the wooden rod 
i n  a vise, � " iving a tack th rou gh the end 
or the rope into the rod . If every t urn of 
the rope aronnd the rod is made to coincide 
with one of the warks, the spi ndle will be 
true enough for all  p urposes. A tack should 
be driven through the end of the finished 
spiral into the rod to prevent the rope from 
un wi nding. A nuwber of rods wi l l  be re-
quired. Part of the spindles should be wound 

o 

Fig. I.-GRILL FOR DOUBLE DOORS. 

windows, and i n  many other places which will suggest 
themselves. Like many other household ornaments, if 
well and carefully made, they will repay the labor and 
trouble of mak ing. 

Electrical \V orkers _ill Please Report. 

We are constantly in receipt of letters from interested 

Fig. 2.-ROPE GRILL FOR WINDOW, DOOR, OR HALL. 

in a right· handed direction and the remainder in a left. , readers of our articles on elect rica l mach ines and appa­
handed direction. The rope should be allowed to stand ratus for amateu rs, which i n dicate that a very large 
for a day or so d ry. It is well , especially in warm number-Wi! m igh t  almost say an arm y-of amateurs, 
weather, to add to the size some oil of cloves or car· as well as many elec tricians, are in some manner fol­
bolic ac id to prevent it from souring while drying. lowing our instructions in these matters. We are 

The other form of spindle is shown in Fig. 5. This pleased to know that many of them have done sowe 
is made by bending the sized rope around pins dri ven very creditable work . 

Fig. 4.-SPIRAL SPINDLE. 

Fig. 5.-ZIGZAG BAR. 

into a board in two rows, the pins of one row alternat­

ing in position with those of the other row. The board 
and pins are covered with paraffine, as in the other 
case. 

The spiral spindles may be combined with each 
other, as shown at a, b, c, d, and e in Fig. 6, and with 
a straight rod, as shown at f. At g they are shown in 
combination with the zigzag rope. At h the 
zigzag rope is shown in com bination with 
straight rods. 

The circles and segments of ci rcles shown 
in Figs. 2 and 3 are made by winding the 
sized rope around a tin pail, a can, or som e  
ot.her cylindrical body and allowing i t  t o  d ry. 
To form a complete ring, one turn of th e 
rope is cut off, its ends are cut off d iagonally 
and fastened together w i th strong gl ue. 

The spindles are lmt by means of a sharp 
knife. The various parts of the work are 
fabtened together and attached to a light 
wooden frame, and , as a rule, no fastening 
other than glue will be requi red. If, how­
ever, a stronger fastening is necessary at 
some points, small brads or wire nails, or 
even screws, may be used . 

In Fig. 3, the roset te, d, is formed of a cir­
cular ring filled with segments of a similar 

We have in mind a plan of  mutual exchange of  ideas 
on these subj ects, and therefore req uest any reader of 
the SCIENTIFIC AMERICAN, or of the SUPPLEMENT, 
who has wade electrical machines or apparatus of any 
sort after instructions given i n  either of our papers, to 
send us a brief description of the same, givi n g  size and 
amount of wire, size, weight, and material of various 
parts, the amount and kind of current ; if a battery is 
used, the kind and quantity ; and finally, an account 
of  the perforwance of the machine or apparatus. State 
exactly what it will do. 

We refer to dynamos, motors, electro-magnets, gal­
vanometers, batteries, induction coils, static machines ; 
in fact, anything in the electrica l line made after the 
instructions gi ven i n  either of our papers. 

A CANAL which will afford a cheap and more direct 
means of communication between the west of France 
and the north is that which was formal l y  opened on 
June 1, by M. Yves G uyot . It  connects the Oise 
with the Aisne. Its length is 48 kiloms . , or 30 m i les, 
an d  it saves a deto ur of 58 kiloms. , about 36 miles. 

Fig. S.-GRILL FOR WINDOW. 

ring in the manner shown. Each pair of spirals, a, I Many serious difficulties have been encountered in 
consists of one right·handed one and one left·handed. carrying out the work, notably i n  the construction of 
The spindles, b, c, are spirals. the subterranean portion of the canai .  This tu nnel is 

Grills made in this way may be finished in the 2365 m., It miles, in length , and the cost of  boring was 
Ilame manner as wood. They lIlay be stained or about 10,000,000 f. . or $2,000.000. In this work both 
painted to match the w ork i nto which they are fitted, fire and water had to be contended with, and six years 
or they may be painted white and relieved by a little I ago eighteen men were suffocated in the workings. 
gilt on the proj ecting part. 

I 
The canal, which was made under the d i l'ection of 

It is obvious that a large number of pattern s  way be M. Brnswil wald, has occupied teu yeans in COlll:ltruction. 

arched porches, the lower tier being in the pooL The 
intell igent la bors of the monks who are i n  chal'l:(e of 
the property have been further rewarded by the recent 
discovery of another pool containing a good supply of 
water to the westward of that first discovered , t he 
entire agreeing with the descriptions of the Bethesda 
as given by the fathers of the church and Christian 

pilgrims and w riters as early as the fourth 
century . The correspondence in number of 
the five porches to those mentioned in the  
gospel of St .  John (v : 2)  will not escape 
notice. Steps cut in the rock lead down 
into the water. An ancient C hristian ch urch 
in ruins surmounts the whole.  The rem ains 
of the upper tier of porches extelld above 
the pool at right angles from the north wall 
of the crypt beneath the ch ureh, i n which 
the apse, at the east end, though dilapi· 
dated, is still disti nctly defined. On clear­
ing away the debris that choked the fi fth 
porch westward of the apse all these discov· 
eries culminated in revealing the remains of 
a pain ting or a fresco u pon the plaster of the 
wall i n  the rear. This discovery was made 
j ust before Easter, or about April 18, last. 
The fresco represents an angel as if  descend­
ing i n to and troubl i ng the water, which lat· 
ter is  depicted by conventional zigzag and 

wavy lines of an olive green, shaded with black, more 
suggestive of Egyptian hierogl yphics than. of wudern 
art, and surroundin g  the figure on every side . The 
right hand of  the angel was shown as uplifted ; bu t this 
has been carefully destroyed . probably by the Moslems, 
after their habits, in the early days of their power. So, 
also, the face of the angel, which has been battered so 
as to be completely obliterated. The glory or nimbus 

d e J 

Fig. 6.·-FORMS OF SPINDLES AND BARS. 

above the head, painted an orange yellow, still re­
mains, but little iuj ul·ed. The edge of the pool ap­
pears to be i ndicated by a broad red l ine inclosing the 
pai nting, and havi ng an occasional rectangular pro· 
j ection into the water, perhaps representing steps or 
the piers for the porches. O n  the east of this fi fth 
barreled arch (the wall extending at right angles) are 

remains of another figure, also in fresco, 
m uch defaced , and supposed to represen t  
the Saviour. Above the head , evidently 
intentionally  mutilated, is a portion of the 
nimbus , and in the lower outer corner of the 
painting . part of a blue robe. It is to be 
regretted that these frescos, the colors of 
whi<�h were quite bright when first uncov­
ered, have since greatly faded,  so that the 
blue is now a d ull , ashy gray. The reds 
and yellows, however, though lowered i n  
tone, preserve their h ues somewhat better. 
To summarize , these discoveries are as fol·  
lows : First comes the rubbish covering the 
ruins, and bu i l t  u pon by the more 01' l ess 
m odern Tnrkish houses ; next beneath is  
the small church, with apse ; u n d e r  t h i s  the 
crypt, with five porc hes, containing the 
frescoes ; and fourth and last, undern ea t h  
all is the pool itself, c u t  i n  the solid roek. 

and with five arches of well preserved masonry. Thi�  
last, from the h istorical and other e vidence, I have not 
the sl ightest doubt is the veritable pool of Bethesda.­

Boston Herald. 

To fill up cracks i n  a boat, melt equal parts of pi tch 
and gutt.a perclla in an iron pot ; thorough ly mix by 
st irril lg.  Make up in stickl:l and welt into the cracks 
with a warm iron. 
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THE McLEOD PNEUMATIC SYSTEM OF HEAT­
IN.G, VENTILATING AND COOLING, AND 
IMPROVED SUBWAY CONSTRUCTION. 

The accompan ying i l lustrations represent 
a few of the most i m portant featu res of a 
new and improved system of heating and 
ven t i latin g  bui ldings, etc. , the i nven tion of 
M r. J. S. McLeod, of Boston, to be owned 
and controlled by the McLeod American 
Pneumatic Com pany, of N e w  York and Bos­
ton, and sub-companies, embracing the field 
of pneumatic heat ing both automatically 
and inexpensi vely, together with the con­
struction of i m proved subways, etc. 

The inventor d esigns to use for this pur­
pose a furnace to be special l y  constructed at 
a cen tral point, whereby a current of fresh 
air will be h eated and ci rculated through 
a series of pipe coi ls  and heatin g  tanks, W 
arranged in a zi gzag flue as to abtiorb al l the 
heat froll! the burn ing fuel and its gases usu­
ally  escaping to waste th rough the chimney, 
and extend i ng th rough one or more pipes to 
as many buidi ngs, offices, and apartments 
as may be d esired. 

11 tienfifit Jmeritan. 
mostat a s  shown, t h i s  regulator being elec­
tricall y  connected with a switeh operating 
practicall y  as a valve, whereby the aIIlount 
of hot air admi tted to the pipes is regulated 
as readily as the admission of steam to an 
engine is control led by its governor. By 
means of a handle on a conn ecting rod ex­
tending above the top of the radiator, as 
shown in Fig. N, the flow of h ot air  in the 
system may be confined entirely to the l arge 
supply pipe near the fl oor when desi red, as 
may frequently be the case in m ild days, i n  
colder weather t h e  circulation b e i n g  caused 
to flow through the radiator i tself, wh ile, 
when the weather is cold enough to cal l  for 
still more heat, the  rad i ator, in eonnection 
with the therm mtat, will  adm i t  hot ai r to 
the room in sufficient q u antity to keep the 
tem perature at the desired poi nt ,  the val ve 
connected with the thermostat opening and 
closing automatically, as may be required to 
effect t h is object. 

The hot air in these pipes, which are con­
nected with a series of adj ustable rad iators, 
registers, and open air vents, con trolled 
either by hand or automatically hy thermo­
static connection, conti n ues around back in 
a circuit to the flue end of the heater to be 
reheated and circulated, except that which 
is emi tted from the registers for heating and 
vent i lation, and is controlled by a blower 

THE McLEOD THERMOSTATICALLY REGULATED RADIATOR. 

The su bway construction shown is de­
signed to be of sueh good, strong and sub­
stantial character as to last for ages, afford ­
ing eon venient facilities for the placing of 
electric wires, and their eonnec tion with the 
buildings at either side, as well as for the 
arrangemen t  of  sewer, water, pneumatic and 
gas pipes, etc. , and their con nect ions, in s ueh 
a way as to avoid the enormous expense 
and annoyance of constantl y disturbing the 
streets and tearing u p  pavements, while the 
various pipes and wires can al ways be 

and an adj ustable valve to admit fresh ai r and regulate 
llhe pressure to abou t  two pounds to force circulation 
through the heater and bui ld ings. 

This system provides for the uti l izing of hot air in 
the same manner as hot water and steam when used 
for s imi lar purposes, w h i l e  also providing an 
additional means of h eating and ventilating 
by al lowing the escape of the hot air itself 
into the roOIllS t h rough vents and registers 
during cold weather, and for cool i n g  and 
ventilating by forcing cold air th rough the 
salli e or similar p i pes i n  hot weather. 

The co�truction of the zigzag furnace 
with the h eat ing pi pes and hot air tanks 
provides for the uti l i zing of all the heat of 
combustion, and, in  connection with the 
blower, to insure con tinuous circulation, is 
designed to h eat many bui ldi ngs and apart­
ments from a central point, thereby insuring 
Dot only a .:reat saving of fuel,  but furnish ­
ing i n  addition, in an admirable manner, the 
great desideratum of pu re, fresh heated air 
for ventilation. It  i s  designed to secure as 
well the warmth and comfort of the occu­
pants of the bui ld i ngs during the cold tern!, 
and a m ost health ful . sal ubrious. and in­
vigoratiNg su pply of  fresh cold air to heated 
in teriors during the bot spel l ,  together with 
an entire i m m unity  of the destruction of 
walls ,  cei l i ngs, and ornaments, eaused by 
l p akage of steam, or ex plosions with loss of 
l i te and property,  and the well known deleterious in­
fluenees i n j ur ious  to health,  as well as the dust and 
dirt, and the great expense of supervision and attend­
ance incident to a l l  other methods of heating. 

The circulati ng pipes w i l l  be connected with differ­
ent bui ldings and apartments by branch circui t  pipes, 

THE MoLEOD HEATER AND RADIATOR PIPE 
CONNECTIONS. 

provided at their j unctions with special damper valves. 
to d ivert the cu rrent from one apartment to another, 
as lIIay be desired, and designed to work automati­
cally by therm ostat or be controlled by hand. 

The circulating pipes may be disconnected from the 

APPLICATION OF THE MoLEOD SYSTEM. 

furnace in wa.rm weather, or special pipes m ay be pro­
vided to supply a currtent of fresh air for cool ing and 
ventilating p urposes, which lIIay be drawn directly froIll 
the outside, to be su pplied th rough the registers or by 
means of elastic tubing and spray j ets to the desks or 
tables of occupants of t h e  d i fferent apartments, where­
by the tem perature may be kept at the most salubrious 
and agreeable poi n t  during either hot or cold weather. 

In our view of the 
r a d i a t o r, T repre­
sents the thermostat; 
M th e thermostatic 
o p e r a t i n g  valve 
which ' controls the 
admission of  hot air. 
N the radiator, Fig. 3 
the interior of the 
s upply valves of the 
radiator, o p e r a t e d  
by co� wheels by 
means of connecting 
rod with handle, as 
shown at the top of 
radiator, w h i I e J 
shows the autolIlatic 
air pressure regulat­
ing valye governin g  
the su pply o f  fresh 
air and regulating 
the force of the cur­
rent. 

readily reaehed. 
This subway may be divided by partit ions into 

separate ch aunels or ways, u nder one of which llI ay be 
laid a general sewer. In one of the ways llIay be l aid 
pi pes for heating or other high temperature purpose, 

and another m ay be assigned for gas p i pes. 
telephone or  other spec i al electric wire 
p i pes,  with free access through the open 
tunnel  to any of them at any time. 

The wire h angers shown are p rovided 
with indexed cams, each designated by fig­
ure or letter, and numbering from 1 to 50, 
or as may be desired, whereby all wi res are 
so designated by numbers and letters that 
any one of them may be easily traced and 
got at without the necessity of sound i n g  oc 
tracing i nstru m ents, and m ay be altered, 
branched off or removed at any desired 
point along the l i ne, at any t ime, without 
trouble, delay, or interference with other 
wires or pi pes. 

The tunnel is preferabl y provided with 
openings in its  roof for l ight and ventila­
tion , and free access is had to it th rough 
side passageways at such j unctions or in­
tervals as may be desired, as from cross 
streets, etc. The different branches of the 
subway are connected with each other by 
openings in the parti tion walls, provided 
with well-fitting doors, and it is designed 
that the subway shall be shut off i n to sec­

tions .. very few h u ndred feet, the pi pes also having 
such sh ut-off valves, unions, etc. , that any portion 
may be diseonnected or shi fted at any time. 

For further information relative to these inventions 
apply to McLeod & Hartley, promoters, P. O. Box 2492, 
Boston, Mass. , or in care of Robertson & James, bank­
ers, �o. 7 Nassau Street, New York C i ty. Also H. 
H artley, No. 6 St. Paul St. , Back Bay, Boston , Mass. 

T h e  thermostatic 
control .  whereby the 
tem perature is  regu­
lated as desi red t,o 
any degree of heat, is 
effected by setting 
the dial of the ther- THE McLEOD SUBWAY CONDUIT SYSTEM 
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J'titufifi t �mtrjtau. 39 
THE GRAMOPHONE. 

Among instruments for recording and reproducing 
speech and other sounds, the invention of Mr. Emil Ber­
l iner, of Washington, D. C . ,  known as the gramophone, 
i s  remarkable as being d istinct from the others in both 
form and principle. The gramophone was one of 
the early modern talking machines. It was nearly per­

the foundation, and running iliagonally across the a circle the moment the film inside it is ruptured. Oil 
cellar, and connecting with the outside drains, and forms a film on the surface of water, and covers it en­
thence leading to the street drain or some low ground, tirely, even if  the mass of the oil be collected into 
is the best and perhaps only safe way to drain, not drops. This i s  well shown by dropping a particle of 
only the cellar for a foot belo w its surface, but the out- oil on to a vessel of water lightly covered with sulphur 
l y ing ground for several feet in all directions from the flour. The sulphur will be immediately driven to the 
house. This drain, while having a free outlet, should edge by the spreading film. The reason of this is that 

fected when the latest form of phono­
graph appeared. Since that ti me it 
has been improved , and we under­
stand that recent trials of the instru­
lIlent in Europe h ave proved very suc­
cessful. 

Fig. 1 shows the recording appara­
tus ; Fig. 2 the reproducer ; Fig. 3 a 
pri nt  from an electrode taken directly 
from a gramophone record plate ; 
and Fig. 4 shows the record of the 
vowels greatl y magnified. 

the tension of  the water-air film is 

I n  this machine ·a central apert u red 
disk of zinc is used for  receiving the  
record. The d i sk, which i s  covered 
with an extremely thin film of wax, 
is mounted on a vertical spindle within 
an etching trough whillh revolves with 
the spindle. The recording stylus, the 
diaphragm, and the mouth tube are 
mounted on a carriage, which is moved 
toward the center of the zinc disk by 
a screw, taking its motion from the 
spindle carryi ng the disk. Motion is 
im parted to the record disk by a fric­
tion wheel on the horizontal shaft at 
the right of the engraving. This shaft 
is provided in the p resent case with a 
hand crank by which the plate is re­

Fig. 1 .-BERLINER'S GRAMOPHONE-THE RECORDER. 

greater than the combined tensions of 
the water-oil and oil·air films, and COll­
sequently pulls out the oil film. It is 
possible to reduce the surface ten�ion 
of water by m ixing it with various 
substances, such as ether and cam­
phor. Camphor scrapings placed on 
the su rface of pure water enter into 
vigorous movements, because the dis­
solved camphor diminishes the surface 
tension of the water ; but, if the water 
be contaminated by the least q uan­
tity of oil  or grease, the motion ceases. 
Lord Rayleigh made several experi­
ments to find what thickness of oil 
film would accomplish thi s : he found 
i t  to be abou t ii-mil l ionth of a mi l li­
meter. This thickness bears to an 
inch the same ratio that a second of 
time bears to half a year. Lord Ray­
leigh explains the calming action of 
oil on the sea as follows : As the waves 
advance, the surface has to submit to 
periodic extensions and con tractions. 
At the crest of  a wave the su rface is  
compressed, while at the trough it  is  
extended. So long as the water i s  
pure, there is no force to  oppose this ; 

volved. The same shaft is also provided with a pu l­
ley for receiving a belt from a suitable Illotor, when it 
is desired to o perate the machine by power. 

As the record disk is revolved, sounds uttered in the 
mouth tube cause the diaphragm to vibrate, and the 
stylus is moved i n  a direction parallel with the face of 
the record surface, forming in the wax film a sinuous 
line representing the sounds uttered in the mouth 
tube. As the plate revol ves, the stylus and parts con­
nected with it are carried forward toward the center of 

Fig. 3.- PRINT FROM SECTION OF GRAMOPHONE PLATE. 

the disk, thus forming a spiral sinuous line in the wax 
film. ·When the record is com plete, the stylus  is re­
moved and acid is admitted to the etching trough, 
from the bottle su pported at the right of the machine. 
As soon as the plate is sufficiently etched, the trough 
is removed, the acid is returned to the bottle, the wax 
film is dissolved off, and the plate is transferred to the 
reprod uci ng apparatus shown in Fi g. 2. 

In this apparatus the record plate is mounted on a 
vertical spindle and revolved as in the other case. The 
diaphragm of the reproduci n g  instru­
ment carries a stylus which follows the 
spiral groove i n  the plate, thus caus­
ing vibrations in  the diaphragm simi­
lar to those produced by the sounds 
uttered in the mouth tube of the re­
cording instrument.  The diaphragm 
cell and reprod ucing stylus are carried 
upon the smaller end of the trumpet, 
which is delicately pivoted on a stand· 
ard and counterbalanced so that the 
reproducing stylus exerts only a slight 
pressu re upon the record plate. 'fhe 
volume of sound issuing from the 
trumpet i s  great. Instrumental aud 
vocal m u sic are  fai thful ly reproduced. 
It  is obvious that the records formed 
by thiR i n strument are permanent, and 
the plates capable of being stored in a 
very small space. 

. .  , 
Danger in 'V et Cellars. 

furnish no opportunity to p u t  into it anything but 
w h at is extracted from the soil. It  should never, on 
any conditions, have any connection with sewage, nor 
receive any kitchen slops or surface water, and should 
be wel l below the frost l i ne. If  possible, the cellar floor 
and the sides of the wall, as high as the surface of  the 
ground o utside, should be well cemented. I t  is  well, 
owi ng to the great porosity of brick, if used for founda­
tion walls, to have intervening layers of cement, so as 
to p revent, as far as possi ble, the upward passage of 
the water by absorption . This drain should be laid as 
far as possible from the well, lest in some way its con­
tents should be emptied in the well and contaminate 
the dri n king water. The expense of such drainage and 
wise precaution would be but a trifle--especially if, by 
its neglect, a protracted sickness, with i ts doctor, and 
dl'llg and nurse bil ls, and eventu

·
ally a funeral, should 

be prevented. ! 
The soundest wisdom and strictest economy favor

· 

the adoption of al l measures that lessen, or reduce to a 
minimulll , the dangers from preventive diseases. ­
Monthly Bulletin Iowa State Board of Health . 

• • e ,  • 
F o a m .  

In a lecture on " Foam , "  Lord Rayleigh insisted 
that foaming l iquids were essen tial l y  impure, for pure 
l iquids  w i l l  not foam. For instance : neither water 
n or alcohol can be raised into a froth , al though a mix­
ture of the two lllay be to a certai n extent. The addi­
tion of gelatine to water i n  the proportion of 1 in  
100,000 develops the foaming quality q uite noticeabl y. 
Of course, the best-known foami n g"  l iquid is a solution 
of soap, such as the children use for blowing bubbles. 
A liquid foams when its  films have a certain durability. 
In all liquids these films exist, since a bubble as it rises 

but, if  the surface be contaminated, the contam­
ination strongly resists the alternate stretchi n g  aud 
contraction. It tends always, on the contrary, to  
spread itself uniformly, and the result  is that the 
water refuses to lend itself t o  the motion which is re­
quired of it. The film of oil may be compared to an 
inextensible membrane floatin g  on the surface of the 
water, and hampering its motion. 

.. , . ,  .. 
Mixtures Cor Cleaning the Hand ... 

In ch emical works, it i s  not an un com mon occu rrence 
for one's hands to become so soiled with the various 

Fig, 4.-MAGNIFIED RECORD OF THE VOWELS, 

well defined and separate n astinesses to be found 
there as to be q u ite insusceptible of cleansing by 
ordinary soaps or soap powders. One or two chem i sts 
of our acq uaintance, the Chemical l'rade Journal says, 
use a mixture under these circumstances, which we 
pu blish for the benefit of those of our readers who care 
to try it. Take about two or three grammes of bleach­
ing powder, the same q uantity of soda ash, and about 
twice their bulk of sawdust. Completely saturate 
these with caustic soda l iquor, say 10 or 15 Twaddell, 

and quickly rub over the h ands. As 
soon as the desired effect i s  produceil, 
rinse the hands with water. It  is  occa­
sionally necessary to repeat the pro­
cess, but, as a rule, one application 
suffices to m ake the hands perfectl y  
clean. There is  a n  odor o f  bleach ing 
powder perceptible from hands thus  
treated, to  which some may object, 
but this Illay be destroyed, and the 
appearance of the hands sti l l  further 
i mproved, by rubbing them over with 
a l ittle sulphurous acid solution, or by 
rubbing first with a solution of sul­
phite or hyposulphite of soda, or sul­
phite of ammonia, and, whi l e  still wet 
from this, rubbing over with very di· 
lute hydrochloric or sulphuric acid. 
The hands should be well washed with 
water, and a l ittle ten per cent glycer­
ine rubbed in to keep them soft . 

Scarcely anything is more prej udi· 
cial to good health than wet cellars. Fig. 2.-BERLINER'S GRAMOPHONE-THE REPRODUCER. 

Nitric acid stains on the han d s  sti l l  
appear to defy al l comers, except pu­
mice stone, but inks and o rganic stains 
lllay--in the absence of bleaching pow Rheumatism, bronchitis, pneumonia, 

and malarial affections, including neuralgia and sci­
atica, are some of the dangers to be apprehended. 
Damp cellars mean foul and noxious air, and should be 
sedulously avoided. Now, before the rains come, while 
the water or moist line is considerably below the sur­
face, is the proper time to prevent these evil influences. 
Drain tiling, laid outside and a foot below the base of 

is covered with a thin film. Now, the most striking 
property of film� is  their tendency to contract, and 
they may be regarded as being in the condition of  a 
stretched membrane, as of India-rubber, with the dif­
ference that the tendency to contract never ceases. An 
air bubble wil l  force the air back through the pipe, 
and a loop of silk floating on a film will  be forced into 

der-be generally removed by a mixture of chlorate of 
potash and hydrochloric acid. 

• • • • • 
GLUE FOR TABLETs. -For 50 lb .  of the hest glue 

(dry) take 9 lb.  glycerine. Soak the glue for ten m in­
utes and heat to solution and ad d the glycerine. If 
too thick, add water, Color with aniline. 
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NEW YORK CITY AQUEDUCT -ITS ENGINEERING 

FEATURES AND DESIGN.' 
ALEX. ORAWFORD CHENOWETH. ENGINEER. IN CHARGE, CROTON 

AQUEDUCT. 
The capacity of the C roton watershed to furnish a 

minimum supply of 250, 000,000 gallons per day was de­
termined from i ts m eteorological history. The whole 
question was narrowed down to the selection of plan s  
a n d  means to secu re sufficient storage and to conduct 
the water to the city. The plans for the u ti l ization of 
the waters of the Croton basin were, therefore, to com ­
bine a s i m plicity of construction. embracing economy 
in their design, larl'e storage capacity, and a conduit  
from the Croton River to N e w  York City. 

The erection of numerous small  reservoirs for storage 
purposes had been under consideration by the Board 
of Public Works prior to and during the years 1857 and 
1858. Departing from the original plan, I t  was propos­
ed in place of n umerous small dams to build a large one 
on the Croton River at Quaker Bridge, about four and 
one-half miles above the mout h  of the river, forming a 
reservoir of 3, 635 acres in area, with a storage capacity 
of about 32, 000, 000, 000 gallons,  above the level of the pro­
posed n e w  aqued uct. This dam will  receive the entire 
drainal'e of the 361 square miles of watershed, i n cluding 
about 23 square m i les below the present  Croton Lake, 
not incl uded in any previous plans or calculat ions. 
The most economical means for conducting the waters 
garnered by a system of reservoirs, or  a si n l'le dam, 
was by means of a conduit  to New York Oity. con­
structed of masonry, circular in form, w i t h  a capacity 
to del i ver 250, 000, 000 gal lons of water per day, the con­
duit to be in t u n nel wherever possi b le. 

This  plan has the  advantal'e of being al m ost wholly 
in rock tunnel,  securing the greatest possi ble strength 
and stability of  structure, with the least cost for super­
vision and maintenance after completion. The prorni­
Bent features of the entire plan therefore are a large 
reservoir to receive the entire d rainage of the Croton 
watershed, and capable of holding 32, 000,000,000 gal­
lons of  water above the level of  the aqued uct. 

The Croton watershed is located some thirty miles 
north of Ne w York City,  in the j urisdiction of the State 
of New York, having a catchment eq ual to an area of 
361 '8 square m iles, with an average yearly rai nfall equal 
to 45 -97 inches, an average yearly flow of 135,400, 000, 000 
gallons, or a daily flow of 371, 600, 000 gallons.  This  wa� 
determined from a meteorological history coverin g  17 
years. 

It h ad long been felt that the capacity and supply of 
thp. old system, erected when the pop ulation of the city 
w a e  350, 000, were i n adequate for the needs of a popula­
t ion of over 1 , 500, 000, and that steps must be taken to 
increase the presentj supply. The Aqueduct Commis­
sion was accordingly created by the Legislature of  New 
York in the year 1883, with power to provide an addi­
tional water supply. 

Plans and specification s were presented by the Board 
of Public Works, specifying dams and reservoirs to be 
located at Quaker Bridge, in the Croton River basin, 
with a dam at Muscoot Mountain ,  in  the u pper Croton 
basi n ,  together with a dam at Sodom, known as the 
West Branch Reservoir. After many public hearin gs 
and discussions the commission decided that the new 
aqueduct should be constructed w i th a conduit hav i ng 
an i nside clear area equal to that of a circle of the in­
ternal diameter of fourteen feet, locating its  northern 
terminus at Croton Lake, and afterward its southern 
terminus at Manhattan Valley. 

The 9th of  Apri l ,  1884, the plans relating to a con­
duit or t u nnel thirty and three-fourths miles in length 
were adopted from gate house at One H undred and 
Thirty-fifth Street to Croton Lake. The water was to 
be conducted to the reservoir in Central Park from the 
One H u ndred and Thirty-fifth' Street gate h ouse. by 
means of pipes, a distance of two and three-eigh ths 
miles, making the total length of aqueduct thirty-three 
and one-eighth miles. The entire aqueduct is practical­
ly finished and ready for the introduction of water, its 
use being debarred only by some minor details. The 
water w ill enter the tunnel through a gate house loca­
ted near the presen t  Croton dam, this being construct­
ed so as to receive water at an elevation of 140 feet 
above tide at the invert. Two other entrances are pro­
vided, one at elevation 166 and one at 184, discharging 
in Central Park Reservoir. 'rhe elevation of the flow 
line of Quaker Bridge Reservoir will be 200 feet above 
tide. 'rhe maxim ulIl elevation of the receiving reser­
voir in Central Park i� 113 feet, the bottom 79 feet. 
The elevation of point of discharge is 104 feet ; the hy­
draulic grade l ine at Cen tral Park 113 feet, the total 
fall from water level of �reatest flow in the aqued uct 
at C roton dam to high water in Central Park Reservoir 
being 33 -8 feet, the distance being thirty-three and one­
eighth miles. 

The c ross section of the tunnel is  in the shape of a 
horseshoe, this modification from a circular cross section 
havillg" been made with a view to economy in blasting 
out  the rock, the  natural inclination of which was to 
assume a square shape rather than a circular one ; the 
hydraulic area of cross section'remains the same as that 

* Ab.tract of a paper read before the l;'rankiin Institute, Philadelphia, I PI\. 
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adopfed by the commission, and extends without 
change twenty-five m i les sou th of C roton Lake, with a 
hydraul ic  slope of 0'7 of a foot per mile, giving a velo­
city of foul' feet per second, and not being under flow 
pressure_ 

The remaining five miles being un der flow pressure, 
by reason of a change in elevation , the diameter was 
reduced to twelve feet three inches. The hydraulic 
grade being raised in'lreased the stat ic head, and the 
capacity to deliver the amount of water required per­
mitted a decreased diameter. The tunnel approached 
the surface fou r ti mes in the total d istance, enabling 
the work to be prosecuted by means of open cuts. 
Head ings were driven in the rock north and south of 
thir ty -eight shafts together with the portals i n  o pen 
cuts. 

Feet. 
The greatest depth of shaft from surface. . . . . . . . . . . . . . . . . . . .  350 
The least depth of shaft from surface . . . . . . . . . . .  . . . . . . . . . . . . 28 
Aggregate depth of shafts excavated . . . . . . . . . . . . . . . . . . . . . . . .  4,491 
Average depth of tunnel nnderground . . . . . . .  . . . • . . . . . . . .  • • . •  170 

The work of excavati ng the tunnel proper was be­
gun March 7, 1885, and fin ished July 7, 1888, the time 
being three years and four months. The remarkably 
short time occupied in excavating the tunnel was due 
to the advance in mechanical appliances for drill ing 
and excavating rock . 

In passing under Gould Swamp the tunnel was driven 
on an incline with a hydraulic slope of fifteen per cent 
to a depth of  sixty feet below the main tunnel, then 
carried for a distance of 716 feet under and beneath the 
swamp, rising again b y  a vertical shaft to the level of 
main tunnel. A p umping house was erected at this 
shaft, No. 11 " B, "  for the p urpose of clearing the 
siphon of water when the tunnel is to be emptied for 
examination. The diameter of this siphon is the saTUe 
as that of the tunnel, the change of elevation in main 
tunnel, which occurs about twenty-five miles irom 
Croton Lake, descending by an incline with a h ydJ au­
lic slope of ten per cent to a depth of sixty feet be ow 
the main tunnel .  From this point the flow l ine is 
under pressure the remaining distance and the diame­
ter is reduced to twelve feet three inches, the flow due 
to the increased velocity being abou t  the same. Shaft 
No. 21, which is located n ear Jerome Race Course, 
twenty-five and one-fourth miles from Croton Lake, 
was designed with a view to the location of  a reservoir 
at this point, d ischarging the water through th is shaft. 

The total capacity of the tunnel not under flow pres­
sure being 310,000,000 gallons per day, will admit of 
storage of the surplus water at this point, the eleva­
tion of the surface at shaft 21 being at hydraulic 
grade line. 

The hydraulic slope of the tunnel from the point 
at which the diameter changes to twelve feet three 
inches, as far as the north bank of the Harlem 
River, i s  0 '7 of a foot per mile. At this point a vertical 
descent of 169 feet is made in order to pass beneath 
the Harlem River. [See illustrations on first page. ] 
The tunnel under the Harlem for a distance of 965 feet, 
being under flow pressure, was reduced to a diameter of 
ten feet six inches, which was foun d  to be all that was 
req uired . I n  this part the hydraulic slope is 1 foot in 
100 feet. The water is delivered to the t unnel through 
shaft No. 25, rising 321 feet, to an elevation 9 feet above 
high water mark, the tunnel being designed from this 
point to deliver the water at a �ate house located at 
One H u ndred and Thirty-fifth Street, with a rising 
slope of  0 '065 per  100  feet, i n  order to drain that portion 
of the tunnel south of the Harlem into the Harlem River 
by an adit emptyin g  into the river at shaft 25, situated 
on the south bank of the Harlem. Shafts 24 and 25 
were constructed for the p urpose of draining the tun­
nel u nder flow pressure north and !!loath of the Harlem 
River, shaft 25 also serving as a pumping station to 
free the siphon under the ri ver. The tunnel ends at 
the gate house located at One Hundred and Thirty­
fifth Street, and the water is then conducted to the 
reservoir in Central Park by twelve lines of iron pipe, 
three feet in diameter. , Four waste weir gate houses 
are l ocated on the line, one at Pocantico Ri ver, near 
Tarrytown, nine and one half miles south of Croton 
Lake ; the second at Saw Mi l l  River, si x and one-fourth 
miles further south, near Ardsley ; the third at Tibbets 
Brook, fi ve and one-half miles further ; and the fourth 
at the Harlem Ri ver, seven miles below. Three gate 
houses serve to control and regulate the water supply 
throu�h the aqueduct ; the largest at Croton dam, the 
entrance ; the second at the south end of the tunnel, 
One H undred and Thirty-fifth Street, where the pipe 
line begins ; and the third at the final terminus, in 
Central Park. The character of the rock varied con­
siderably ;  h ard, granitic, and syenitic gneiss rock was 
encountered, also lime rock, a soft laminated, micaceous 
gneiss and mica schist appeared in stretches. Disinte­
grated talcose rock occurred at shaft 18 south, and 
crushed in the strongest timbering. At shaft 30 south, 
some 300 feet of the tunnel were lined with iron in the 
form of rings bolted together, surrounded with brick 
and backed with rubble masonry. This was found 
necessary in such bad ground. Nearly every variety 
of tunnel experience was met with in this work. 

The entire tunnel is l ined with brick from end to end, 
forIlling a wall sixteen to twenty. four inches thick, 

J'titutifi t �mtritau. 
and filled in from brick lining to rock face with rubble 
masonry. In order to obtain room for this l ining, the 
tunnel had to be excavatad to a clear d iameter equal 
to eighteen feet along the section ,  with an internal 
diameter of fou r teen feet, and to fifteen feet in that 
part t welve feet three inches in di ameter. 

By far the greatest featu re of the system designed for 
an additional water supply is the erection of Quaker 
Bridge dam and reservoir. Its uti l i ty and necess i ty are 
conceded, though its con struction has not been finished . 
Its successful and permanent construction w i ll undoubt' l 
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THE HARLEM RIVER TUNNEL. 

edly become an es tabl i shed fact, in view of the real de­
sign and intention for which the new aqueduct has been 
constructed . The total hei ght at center will  be 265 feet; 
the width or thickness at base will be 216 feet ; w idth 
at top, 20 feet ; its length at top, 1 , 500 feet ; elevation 
of base, "':""52 feet ; ele vation of flow l in e, + 200 feet ; 
elevation of flood line, + 206 feet ; elevation of top of 
rail, + 213 feet. This dam has been designed as a 
straigh t dam, and has met with d ifference of opinion 
in regard to this feat u re from n umerous en gineers. 

In connection with Quaker Brid ge reservoi r, the erec­
t ion of a dam and reservoi r at lYIuscoot Mountai n,  six 
miles above Croton Dam , is contemplated as a neces­
sary auxiliary to Quaker Bridge reservoir. The dam 
would cover this territory w ith it3 back water, and 
would serve a sanitary p urpose. I n  case the reservoir 
were drawn down at any time, the surrounding coun­
try would not be laid bare to the sun's rays, the conse­
quences of which would be the serious contamination 
of the water. In  order to acq uire an increased storage 
of water above the present supply, pend i n g the final de" 
termination and erection of the Quaker B ridge reser­
voir, a selection of a site on the west brall ch of the 
C roton River, near Sodom, was resolved upon.  The re­
servoir is nearing it.s completion. Onfl of the features 
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voir on the Amawalk Ri ver, a small trib utary, neat· 
the site selected for the Muscoot dam, with a capac ity 
of 7,000,000,000 gallons. 'rhis, together with ex ist­
ing reservoirs and lakes, and the west branch re­
servoi rs n o w  building, will give a tot al storage of 
20,000, 000,000. 

A l l  the w ater in the Croton watershed wil l ,  in a few 
years, be stored up for use. 

ES'I'IM ATE O\<' FUTURE CONSUMP'fION OF WAT E R IN 
NEW YOIlK CITY BY PROLONGING 'l'HE 
C U RVE OJ!' PAST CONSUMPTION. 

Year. M i l lion 
Gallons. 

Increase 
Mil l ion 

Gallons. 

----_ ----- 1·----

1876 . . . . .  . 
1877 . . . . . .  . 
1878 . . . . . .  . 
18,·9 . . . . . . . 
1080 . . .  ' . .  
1881. . . . .  . . 
1 882 . . . . .  . . 
1883 . . . . .  . . 
1884. . . . . 
1 885 . . . . .  . . 
1886 . . . . .  . . 
1887 . . . . . .  . 
1 888 . . . . . .  . 

98 ' 0 
102 ' 0  
106 ' 0  
110 '5  
1 1 5 ' 0  
120 ' 0 
1 25 ' 0  
130 ' 5  
1 36 ' 0  
142 ' 0  
148 0 
If» ' 0  
161 0 

4 ' 0  
4 ' 0  
4 ' 5 
4 ' 5  
5 ' 0  
5 ' 0  
5 '5 
5 ' 5  
6 ' 0  
6 0  
6 ' 0 
7 ' 0  

Year. 

1889 . . . . . . .  
1890 . . . . . . .  
Ib91 . . . .  
1892 . . . . . : : 
1 893 . . . . . .  
1894 . . . . . .  : , 1 895 . . . .  
: 1 896 . . . . .  : :  
i 1 897 . . . . . . .  
. 1898 . . . . . . .  
1899 . . . . . . .  
1900 . . . . . . . I 

M illion 
Gallons. 

168 ' 0  
176 ' 0  
18 1 ' 0  
193 ' 0  
20'Z ' O  
212 ' 0  
222 0 
2:34 ' 0 
246 ' 0  
258 ' 0 
272 ' 5  
290 ' 0  

M E A N  

Increase 
M i l l ion 

Gallons. 

7 ' 0  
8 ' 0  
8 ' 0  9 ' 0 
g ' O  

10 ' 0  
10 ' 0  
1 2 ' 0  
1 2 ' 0  
12 ' 0  
14 ' 5 
17 5 

The evidence of this record is that the Croton must 
be 8 u pplemen t e d  frolll some other source w i th i n  a few 
years. The total capacity of the two a q ued ucts- t he 
o l d  and the n ew one-together bein g  350,000,000 gal­
l O ll S  of water pel' day, their supply will answer all p u r­
poses for sOllie time to come. 

THE OLD CROTON AQUEDUCT. 

Although the aqued uct. which has for many years 
served New York City so well will undoubtedly be t h u s  
styled hereafter, it should not be forgotten that it  st i l l  
stands as one o f  the finest e ngi neerin g works o f  i t s  
kind i n  the world, and will still b e  able t o  su pply the 
city fairly well  for some time yet in case of any failure i l l 
the newer and l arger work. The Croton aqued uct was 
com pleted in 1842, having been fivtJ years in bui ld ing, 
under the superi ntendence of Joh n B. Jervis, chief 
engineer. 'rhe whole expense of the aqued uct, includ­
ing $1, 800,000 for distributing p i pes, an d aUlOu llts pa i d 
for right o� way and other incidental charges, was 
$ 10,375,000, but comm ission and interest brought the 
total up to $12, 500,000. The capacity of the old aque­
d uct is  about 120, 000,000 gallon s daily, but of this 
amount only about 90, 000, 000 gallons daily reaches the 
great reservoir i n  Central Park for general use. T h i s  
reservoir has for a long t i m e  been only a quarter t o  a 
third fulL Its capacity is 1 , 030, 000,000 gallons and it is 
the intention of the commissioners at first to use the 
new aqued uct only to fill  u p  this great reservoir, flush­
ing out the aqueduct for its whole length before lett ing 
the water into the reservoir. After the reservoir is full 
the water will  be shu t  off for s ufficient time to make a 
thorough inspection and repairs, wherever they may be 
needed. Readers should also in this connection refer 
to the article in last week's SCIENTIFIC AMERICAN on 
the Sodom and Bog Brook reser voirs. 

Front Door Letter Box Wanted. 

It is reported the Postmaster-General, in order to i n ­
crease t h e  efficiency of t h e  free delivery service, desires 
to secure a device for a letter box for the doors of d well­
ings that will be  simple in construction, low priced, 
and capable of adj ustment to the interior or exterior of 
doors w ithout inj u ri n �  or defacing them. A letter box 
that will fill these req uirements will save m uch of the 
carriers' time, while increasi ng the security of the mail 
to the householder. The Postmaster-General has ap­
pointed a committee, of which Postmaster Van Cott 
and the postmasters of St. Louis, Washington, New 
Orleans, and Boston are members, to i nvite the p ublic 
to send to either of the members designs, samples, 
models, or suggestions for such a box . Designs will be 
received u n t i l  October 1 next, and the committee, after 
examining them, will tell the Postmaster-General which 
box, in  thei r .  j Ud gment, is b

'
est adapted to the pur­

pose. The Postmaster-General will probably officially 
adopt the box or recom mend it to the public for gene­
ral use. 

.. . . . . 

PASTE:'; ",  might have been the richest man in the 

THE HARLEM RIVER TUNNEL. 

300 world if he had cared for the commercial value of 
his discoveries and protected t.hem by patents. In 
addi tion to his discoveries in the prevent.ion of 
hydrophobia he discovered the cause of a mysteri-

of the Sodom dams and reservoirs is a double darn, two I OUB disease among silk worms, which threatened to 
distinct drainage areas having two dams connected by destroy the silkworm industry in France, and applied 
a tunnel, so that the water can pass freely from one to a remedy. The wine growers o f  France and Italy 
the other. complai ned of their vines being slow to mature and 

The capacity of the Sodom or east branch reservoirs the grapes to turn sour. Pasteur's in vestigations of 
is about 10, 000, 000,000 gallons. The erection of this the yeast germs tau�ht the grower how these evils 
dam about doubles the existing storage in reservoirs could be cured. He discovered the m icrobe which 
and lakes located in the Croton watershed. propagates disease in sheep, and suggested a remedy. 

The Sodom or west branch reservoirs are im pounded These discoveries represent a gain to the com munity 
by small dams, one of them being of  masonry 500 feet of Illany millions of dollars, but the great scientist has 
long, and the other an earth dam with masonry core. ! made no effort to profit personally from any of them. 
The Department of Public Worb is erecting a reser· -No Yo WQI'u'z. 
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RECENTLY PATENTED INVENTIONS, PLANTER. - Frank F. S h a n  k s, L a  1 ALMANAC OR CALENDAR. -Zeboim C. 

Railway Appliances. Cygne, Kansas. This invention consists essential ly of 

CAR COUPLING _ w ' n '  P CI 
k a planter wheel provided with hill  openers arranged to 

Patten, Chattanooga, Tenn. 'l'his invention relate8 to 
almanacs and weekly, monthly or yearly calendars, to 
be nsed in either book form or on independent pieces of 
cardboard, etc . ,  combining therewith a code of signals 
indicating the phases of the weather or changes in  tem· 
perature. 

. . ' . I lam 
.

' ar . ' be thrown beyond the peripheral face of the wheel, and 
Elberton, .

Ga. ThIS IS an llnprovem�nt lU automatlC deposit a certain req uired number of grains at stated 
couplers lU whlCh a latchlllg draw bar IS employed. the intervals in ground that has not been prepared by low. 
drawhead being preferably cast from metal with an lll- I ing. 

p 

teriol' recess to receive the working parts, and the ob- HAY RACK. - John L. Wilkerson 
ject being to provide a simple, practlCal device whereby , 

the con piing may be effected without danger to the op. 
San Marcos, Texas . This i" a rack adaptcd for appli· 

er"tor. 
catIOn to a �agon body, standards or uprights beiug 

CUFF FAS'l'ENER. -Charles E. Candee, 
New York City. 'l'his fastener consists of a U·shaped 
bar forming' two members, carrying at its inner end a 
spring clip and having at the outer end of one of the 
mem bers an a pertured post, the oppo�i te member car­
rying Ii pointed slide adapted to move laterally and en­
gage the aperture of the po,t. 

connected wIth the base bars, the standards having 
EXTENSIBLE CAR STEP. - James F. stop shoulders or hooks, while side arms have their 

nnd John F. Wood, Wilmington, Del. 'l'his step has a 
piston rod angular in cross section, with a piston and a 
cylinder in which the piston works, provided with a 
head having an opening corrc"ponding to the shape of 
the pi8ton rod, whereby the step will be prevented from 
tilting, the invention being an improvement on a 
former patented invention of the same inventor. 

SIGNAL. - Albert C. White, Afton , 
Iowa. Thi::; invention provides a signal capable of 
being manipulated to pusitively G.isplay any desired 
colored side of the signal to the train whcn employed 
as a semaphore, and any desired colored l i ght at night, 
providing means also whereby the signal may hang 
very high, and the lantern may be conveniently lowered 
for l ighting and cleaning. 

AUTOMATIC AIR BRAKE. - George B. 
Williams, Portland. OregOll a This improvement pro­
vides for the recharging of the anxiliary reservoi r  witb 
a single l ine of train pipe, either with or without the 
release of the brakes, as desired, and means whercby 
the pressure in the brake cylinder cau be rcduced to 
any desired extent, and the brakes only partially  re­
leased coincident witb a partial recharging of the 
auxiliary reservoir, with other novel features . 

RELEASING ATTACHMENT F O R  A I R 
BRAKES.-This is another patent of the same inventor 
for an improved construction and arrangement. of 
parts connected with the tnple valve and train pipe and 
governing the discharge passage from the auxiliary 
reservoir  to the pi  pe, to effect a rapid and immediate 
eqnalization of the air pressure when that is increased 
by the engineer to release the brake. 

RAILWAY SPIKE. - Sam uel Emrich , 
Reno, Nevada. This spike has a longitudinal cavity 
with lateral mortises in which fit plates, a bar with 
wedge-sbaped end being fitted to the cavity for forcing 
the plates 00 twardly In the mortises and causlllg them 
to project into the wood at the sides of the spike, 
whereby tbe spike is he.d in place in the wood into 
which it is driven. 

FREIGHT HANDLING MACHINE . -Isaac 
Henderson, Vancouvpr, Canada. This invention con­
sists of an endless double track arranged vertically, 
with cages traveHng on the track, and conveyers con­
nected with the track to move articles to and from the 
track, forming a portable machine specially designed 
for elevating and lowering and transporting freight 
flom and to cars, ships, docks, etc. 

Mechanical. 
LUBRICANT. - John J. Stock, Water­

town, N. Y. This is a compound consisting of pulver­
ized talc, beef tali ow, paraffine oil ,  potash lye, vel'· 
milion rod. and other ingredients, mixed and boiled 
together to form a reddish paste, and designed to be 
mixed with other lnbricating oil to bring it  to the 
desired gravity. 

DIE FOR LEAD PRESSES.-Ch ristopher 
C .  Tracy, Brookl yn, N. Y. This  die is deSIgned more 
particularly for covering wire with lead and for making 
traps, and i s  so constructed as to enable the attendant 
to prevent U buckling " of the lead as it issues from the 
die i f  a straight and nniform product is to be produced, 
or to angment the flow if a curved pipe or trap is to be 
made. 

AMALGAMAT OR. - Samuel L. Town· 
send, Ohio, Col. This is of the so-called " pan " type 
of amalgamators, and is constructed to form closed 
helical channels in which mercury is  held, and throngh 
which channel the pnlp lIows, being admitted at the 
center and discharged at the periphery of the apparatus. 

PNEUMATIC ORE CONCENTRATOR. ­
Cbarles Ballard. Pueblo, Col. This invention provides 
R machine designed, by means of an exhaust blast, to 
concentrate pulverized ores such as are usually passed 
through water j igs, the ore to be treated being previ. 
ously 8ized by suitable mean8, and only sufficiem blast 
being u8ed to carry off the light particle8. 

BELT FASTENER. - George W. South­
wick, Stamford, Conn. This fa8tening consists of a 
plate having at each end arms of unequal length, with 
downwardly projecting spurs on their ends, the long 
arms at each end being opposite the short arms at the 
other end� and vice versa, and short spurs at each end 
between the arms. 

SEPARATOR.-Ed ward Leslie, Orange­
ville, Ontario, Canada. This invention relates to ma­
chines for separating grain, gravel, etc., and consists 
mainly of a screen mounted to swing and baving an in­
termittent fast and slow motion, the invention also 
covering varions novel details and. combinations of 
part8, and being simple, effective and durable. 

Agri c u l t u ral. 

CULTIVATOR. - John D. B u r k h a r t, 
Dayton, Washington. The plows of this machine are 
each made with lateral wings having a wide open space1 
the plows being secured to the lower ends of cu rved 
beams, to the npper ends of which are bolted the rear 
converging ends of connecting rods, and there being a 
lever by whirh the driver can readily raise all the plows 
clear of the ground. 

FARM G ATE.-J ohn C. and Luther Mer­
rill, We8tphalia. Kan. This is  a balanced sliding and 
swinging gate, designed to be SImple in constrnction, 
inexpensive and easy to manipulate, the invention 
covering various novel features and peculiar combina­
tions of parts. 

inner sections pivoted to the uprights at a point in from 
the stop shoulders and arranged to rest on the shoulders 
when turned outward. 

Mi8cellaneous. 
ORDNANCE. - James A. Longridge, 

Greve d'Azette, Isle of Jersey, Great Britain. This in· 
vention covers a wue gUll, the breech portion having an 
inner tube on which are wound coils of wire, a jacket 
inclosing the coils and receiving the breeCh-closing 
plug, with various other novel features desi.gned to ob­
viate prejudicial strains, first, affecting principal ly the 
jacket, and second those affecting principally the inner 
tnbe. 

PERCUSSION FusE. -Abrah am Martin,  
Birmingham, Warwick County, England. This  fnse i s  
of that class in which t h e  plunger acts b y  i t s  inertia and 
momentum to bring into position and give force to a 
part not integral with it, but so connected a8 to admit 
of a change of the position of the parts to bring them 
from the safety to the firing positIOn, such change being 
effected by the impact of the plunger and the sudden 
motion of the projectile. 

WALL FOR SHIPS. - Carl W. M. F. 
Busing, Oldenburg, Germany. By this invention the 
walls forming the hull of the ship, and its partitions, 
are prOVIded with a lining of compressed sponge, form . 
ing a water absorbent material, to prevent water from 
entering the hnll through a defective part or a hole 
made by a projectile or other means. 

PADLOCK. - David M. Thomas, Au­
denried, Pa.  This  lock is designed to be so constrncted 
as to form a safe and durable fastening-, not l iable to be 
picked, and which can only be nnlocked by those 
fami liar with its workings, the invention covering 
various novel features of constrnction and arrangement 
of parts to  form a simple and effective lock, readily 
understood and operated. 

METALLIC CEILING. - George H. B urt, 
Philadelphia, Pa. This ceiling consist. of metal l ie 
plates adapted to be secured to the under sidES of the 
joists and projecting on each side of them, arched bars 
being supported at suitable intervals on the projecting 
�ides of the plates, and a sheet metal covering supported 
on the arched bars between the joists, making a fire 
proof and ornamental construction adapted for all  
kinds of buildings. 

VEHICI,E WHEEL. - Gabriel J. De 
Cordova and Percy A. haac�, Kingston, Jamaica, ,Yo I. 
In this wheel the nave has an annular recess holdin.g a 
projecting elastic band upon which rest spokes, there 
being fianges to hold the spokes frum lateral displace­
ment, making n wheel designed to prevent jar and noise 
when traveling, and decrease wear and tear on the 
vehicle, and also one that can be readily repaired. 

ANTI-RATTLER lWR THILL COUPLINGS. 
-Robert J. MItchell, Girard, Ill .  This anti-rattler is 
formed fronl a single piece of spring wire, beut into a 
de8("ribed shape, the wire being sufficiently f'tiff to 
hold the thill iron and bolt in position, but not so stiff 
but that it may be easily applied, and de.igned to be 
durable and cheap, while l ittle affected by wear. 

A NTI-RATTLER FOR THILL COUPI,ING. 
Clarence A. Carman, Wyandance, N. Y. This inven� 
tion relates to anti ... rattlers in \\-'hich provision i!:$ made 
for adj usting the spring io increase its pressure on 
the thill w hen deSIred, or to remove the pressure in 
taking out and replacing the thill,  the hangcr being ad­
j ustably snpported from a plate, and 11 spring- pivotally 
connected wi th the hanger. 

METALLIC POST. - Foster Milli ken,  
New York City. 'l'his invention is for a post adapted 
tor nse when the post or btrnt is snbj ccted to a pnll or 
strain at a point above the base, and has an additional 
diameter at the base from the partial spreading of its 
segments, the post being designed to be readily climbed, 
to be of neat and ornamental design, and to be open 
for convenient inspection, painting, nnd ventilation. 

WASHING MACHINK - W i l l  i a m J .  

BUTTON HOLDER. - E u gene T .  Elliott 
and Wil liam O. Lyles,  Danville, Va. This is an attach­
ment for the drawers of a bntton cabinet to hold the 
sample button, \vhatever its size or f'hape, the button to 
be adjusted instantaneously, and the arrangement being 
such that it cunnot be separated, while the price mark 
wil l always appear on a slate provided therefor, en· 
aoling dealers to d i splay stock to advantage. 

WICK lYfATERIAL. -Myron H. Chapin, 
Chicago, Ill .  This is a new article of manufacture made 
of raw fibrous material,  having its interior stiffened and 
held with adhesive tombstance and its exterior surfaces 
formed with a protective skin of compressed fibers and 
adhesive substance, the wick being deRigne.,d to be less 
expensi ve, more lasting, and more efficient than the 
ordinary woven cotton wick. 

EXTRACTING BAD ODORS FROM VEGE­
TABLES, ETc. --Gysbert D. Nell ensteyn, Amsterdam, 
Netherlands. This invention covers a method whereby 
the substances are first treated with a volatile solven t, 
as ether, petrolenm, etc., then exposing the substances 
in a vacuum, to evaporate the volatile elements and 
those of the solvent. and snbseqnently condensing the 
extracted parts to recover and ntilize them when re­
qnired. 

NEW BOOKS AND PUBLICATIONS, 

PRACTICAL ELECTRICS : A UNIVERSAL 
H ANDY-BOOK ON EVERY-DAY ELEC' 
TRICAL MATTERS. New York : E .  & 
F. N. Spon. London. 1889. Pp. 
1 35. Price, 75 cents. 

'rhis work is a reprint of a chapter on electrics given 
in the third series ?f '"  "''''orkshop Receipt8, " a work 
with which many of onr readers are already familiar. 
It form8 a cOllvenient compendium of practical e lec­
tricity, and as such luay be recommended to experi� 
menters and those who arc not very deeply versed in 
elccrrical lore. 

THE CHRONICLE FIRE TA BLES FOR 1 890. 
An in va l uahle com pilation of fire 
statistics. New York : T h e C h ronicle 
Company, l i m ited. lS90. Pp.  297. 

A most complete resume of location,cau8e�, and other 
facts in rcgard to fires in the Unitcd States d uring the 
year 1889 fills the body of this work. The classes of 
risks, numbers of fire!?-, property lost, insurances and 
causes of fires arc given. The tabular statement. of these 
facts fills a large number of page.. This is snpple­
mented by otber tablcs and by dIagrams showing the 
proportions between fires of exterior and interior ori­
gins, comparisoll by areas being used for the purpose. 
A very 8triking diagram gives the property lost by fires 
from electric lights and wires for the last sllccessivc 
four year8, tbe amount rising from $460,2.59 in 1886 to 
more than 5X; millions of dollars in 1889. 
THE FAIRYLA.ND OF FLOWERS. A popu­

lar i l l ustrated botany. B y  Mara L. 
Pratt. Boston : Educational Pub· 
lishing Com pany. 1890. Pp. 154. 

A botany for children, admirably arranged and diver· 
si fied in the most pleasing nlanner with numcrons ilhH5-
trations. is presented in the U Fairyland of Flowers. � '  
Thc book does not well  lend itself to a review, and the 
moet that can be said i s  that it  is very complete and 
that it is surprising how inter�sting it has been made by 
the insertion throughou t the family grouping of I�gends 
and poetry referring to the d ifferent flowers. It is cal­
culated in every way to make botany .eem a living 
thing, instead of a dry and abstract science. 

REPORT O F  THE ROYAL COMMISSION ON 
THE MINERAL RESOURCES OJ!' ON­
'l'ARIO, AND MEASURES FOR THEIR 
DEVELOP:\1ENT. Toronto. 1890. Pp. 
xxiv, 566. 

The titular subject of this report, which is due to the 
investigations of the Royal Commission, is treated in  a 

Brackney, Coyleville, Pa. This machine has a rectan· very general manner. Thc geology of Ontario, notes on 
gular suds box, with two oppositely pivoted rocking mincs, locations and works visited by the commission, 
leverfol connected by a cross bar, and au upper rubber influence of commercial conditions ul'on the mining iu­
frame with 8lotted standards engaged by studs on the dustry, mining laws and regulations. the smelting of  
rocking levers combined with a lower rubber frame ores. legislation for encouragement of mineral develop­
having open slots engaged by pivot studs on the lower ment, nre the principal headings of the work. It. will 
end of rocking levers, with other novel features be of interest to all s tudcnts of mining and metallurgy, 
deSigned to make a durable and efficient device. and is of economic interest as showing what our colonial 

SHUTTER FASTENER. - W i I l i e O. neighbor is doing in the production of metals. 

Whitney, Glens Falls, N. Y. This is a bl ind fastener ., THE ELECTRICIAN" ELECTRICAL 
designed to automatically latch fast to and secnre a TRADES DIRECTORY AND H AND BOOK 
closed window blind when the lower window sash is  FOR 1890. London. 1890. Pp. xcix ,  
raised. a n d  also afford additional security by cngage. 704. 
ment of a por:ion of the blmd fastener with the lowered The vast impulsc which industrial electricity has reo 
and locked wmdow sash. I ceived is well exempl ified in tbis directory, which in-

Swnm. - Joh n Hannen, Chicago, Ill .  I cludes a calendar of electrical news arranged in months. 

This invention relates to swings in which BU!:ipension obituary notices and biographical notices, in many ca!5es 
rods instead of ropes are used, a movable pyramfdal accompanied by portraits. A s  its scope is not confined 
frame being employed in which are two swinging sus- to Great Britain and its dependencies, but extends also 
pension rods carrying a slightly tilting spring !"eat, the to America and the colonies, it is  of interest and value 
device occnpying but l ittle space and being one thnt to all electricians, nnd not merely to tho'se connected 
can be easily operated by the person swinging. with the indus�ries of the British Isles. 

L E A  F TURNER. - C yri l P. Brown , A SHORT CO URSE OF BUSINESS SHO RT-
Spring Lake, Mich. This is an instrument adapted for HAND. By David Ph ilip Li nd�le y ,  
attachment t o  either a vertical o r  horizontal snrface, aut-hor of Tachygraphv. Ch icago :  D. 
withont marring the latter, and to be folded into small Kimball.  Boston : Otis C lapp & Son. 
space when not in nse, wbile designed to posil1vely turn New York : Fow ler, Wells Co. 

the leaves of mnsic, books, manuscripts, etc., either way, 1888. Pp. 95. Price $1 .25. 
by means of a conveniently located lever actnated by a A simple style of shorthand adapted to many pro-
careless stroke of the hand. fessional writers purports to be given in this book. It 

is not claimed to give a style rapid enough for the court 
reporter, but is supposed to lI"ive a simple method WhICh 
will suit very many. Nnnlerous examples and exer­
cises are embodied in the work. 

THE ELEMENTS OF TACHYGRAPHY. Re­
wri.t�en �n d  re-engraved . By David 
Phi l IP LIndsley. Boston : Otis C l ap p 
& Son. New York : Fowler, Wells 
Co. 1889. Pp. 115. 

This is a work similar to the one just reviewed, the 
aim of the author being to supply a simple shorthand 
for the nse of nOIl'professional people. 

SLIDE VALVE GEARS. An explanation 
of the action and con struction o f  
plain and cu t·off s l i d e  valves. B y  
Frederic A. H a.lsey. New York : D .  
Van Nostra.n d COlU pany. 1890. Pp. 
viii, 135. Price $1.50. 

The drawing board practIce in designing a valve gear. 
the graphic.l treatment of a complex problem, is given 
here by the author, rejecting formulm and higher ma­
thematics. The su bject of lap aud lead 18 also treated 
graphically. Numerous diagrams and a full  index are 
i ncluded. 

TH01\IAS JRFFERSO;>'S VIEWS 0;> PUB­
LIC EDUCATION. By J o h n  C .  H e n ­
derson . New Y ork a n d  London : G. 
P. P u t n a m ' s  Sons. 1890. 

'rhe viewi"I of the grcat stateHman on univerEity edu­
cation are here brought forward, partly as an original 
work and part ly 8S made up from ,Jefferson's letter� and 
other writings. It  is a work which is very timely.  at 
the present day, in view of the great i nterest manifested 
in the higher education as well as in the development 
of the youthful mind in the klndcrgarten and by gram­
mar school training. 
� Any of the above books may be pun'hased through 
this office. Send for new book catalogue just pub­
lished. 

Address MUNN & Co., 361 Broadway, New York. 

SCIENTIFIC AME RICAN 
B U I L D I N G E D I T I O N . 

J U L Y  N UM B ER.-(No. 5 7.) 

TABLE OF CO="fTENTS. 
1. Elegant colored photographic pl ate of the resi­

den("p of Henry R. Towne, at Stamford, Conn. H. 
H. Hol ly,  of New York, architect. Perspective 
elevation, floor plans, sheet of details, etc. CORt 
$20,000. 

2. Plate in colors of a dwelling at Tremont, N. Y. 
Floor plan8. per�pective eleva.tion, sheet of de­
tails, etc. Cost $6,000. 

3. Perspective elevation and fioor plnns of a residence 
at Moncl air.  N . •  T. J. C. Cady, of Xew York, 
architect. Cost complete $10,000. 

4. Photographic view and lIoor plans of a residence 
at West Brooklyn, N. Y.  Cost $4,500. 

5. A cottage at Dllnwoodie, N. Y. Floor plans and 
perspective elevations. Cost $5,000 complete. 

6. A dwelling at Holyoke, �fa8s. Pert'.pective and 
lIoor plans. Cost complete $5,500. 

7. Sketch of a residence at Snrbiton. 
8. Design for a one story bonse to CMt about $1,000. 

9. Engravings representing the exterior and plan of a 
large piggery. 

10. A dwell ing erected for Mr. C. D.  Danforth,Yonkers, 
N. Y. Floor plans and perspective. Cost $9,000 
complete. 

11. PhotographiC perspective view and lIoor plans of a 
neat and dcsirable cottage recently e rected at 
Griswold, Iowa, from plans and perspective p u b­
lished in the SCIENTIFIC A>lERlCAN. Cost 
$1,075. 

12. A handsome residence at Springfield, Mass., 
erected for Mr. E.  W. Shattuck. Perspective and 
floor plans. Cost $15,000. 

13. Floor plans and photographic perspective of 
several cottages erected for the late Hon. Chas. 
Crary, at Chester Hill,  Mou nt Vernon, N. Y. 
Cost $4,000 each complete. Mr. J. C.  Brown, of 
Mount Vernon, architect. 

14. Sketch of a chapel and village hall.  Esti mated 
cost $�O,OOO. 

15. Page engraving of the Ripon Cathedral, Yorkshire, 
England. 

16. Miscellaneous contents : Steam and hot water 
heating.-The garden .-European health resorts. 
-Fireproof paint.-1�f'sting well water for seW8ue 
-The carpenter.-Fire clay in Montana.-Th; 
Spence hot water hcater, i l lustrated .-Improved 
sliding blinds, i l lustrated. - Prepared building 
paper. - An improved separator and trap for 
steam boilers, i l lustrated. - Lyle's storm and 
screen door, illustrated. -A sheet copper statue 
thirty-five feet high, i Ilustrated. -A boill'r for 
greenhouses, dwellings, etc., i l lustrated.-An 
efficient ventilating fan. il lustrated.-An improved 
door hanger, I l lustrated. - 'ruste in selecting 
paint. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
2.� cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; fornling, practi­
cal ly. a large, and splendid MAGAZINE OF AnCHITEC­
TURE. richly adorned with elegant plates in colors and 
with fine engravings, i l l l1strating the most interesting 
examples of Modern Architectural Construction and 
allied snbjects. 

The Fnllness, Richness, Cheapness, and Convenience 
of tliis work have won for it  the LARGEST CIRCULATION 
of any Architectnral pnblication in the world. Sold by 
all newsdealers. 

MUNN & CO., PUBLISHERS, 
361 BroadwaJ, New York, 

© 1890 SCIENTIFIC AMERICAN, INC.



The charge for 1mertion under th,s head is One lJoliar 
a line for each insertion : alJout eiqht words to a lint . 
Advertisements mu .. t be received at publica/ion office 
Il$ eartll ll$ Thursday mornin(J to appea1'in next issue. 

For Sale-New and second hand iron-working ma-
chinery. Prompt delivery.  \V. P. Davis. Rochester, N.Y.  

fJ.'uerk water motors at 12 Cortlandt St.,  �ew York. 
Presses & Dies . Ferracute Mach. Co . ,  Bridgeton, N . •  J 
Hoisting Engines. The D. Frisbie Co.,  New York city. 
For best hoi8tiug engine. J. S . l\fundy, Newark. N .  J. 
Send to H.  W. Kn ight & Son, Seneca Falls, N. Y . .  for 

catalog ue of ':\-letal l i c  Pattern Letter� and Figures. 

Best Ice and Refrigerating Machi nes made by David 
Boyle, C h i cago. HI. 1;,5 mach ines in satisfactory use. 

Steam Hamme .. , Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon. 24 Columbia St . •  New Y()rk. 

Screw mach ines, mil l ing machines, and drill presses. 
':rhe Garvin Mach. Co ..  Laight. and Canal Sts., New York. 

Packer Hatchet Drills are drop torged from Norway 
iron and bar :steel. Billings & Spen cer Co., Hartford,Conn .  

\ '  How t o  Keep Boilers Clean. I ,  Send y o u r  address 
for free 00 p .  book. Ja •. C. Hotchkiss. 120 Liberty St., N. Y .  

First·class l\larine Dl'ftughtSlUtlll wanted. Give refer­
e n c e  nnd 8alary expected. F. \V. \V heeler &, Co., s h i p  
builders, 'Vest Bay Ci l.y, ;\l ich.  

Split Pulley. at loll' pnce., and of same strength and 
appearance as \V h o l e  Pulleys. Yocom & Son's Shaftin g  
Works. Drinker St . .  Philadelphia. Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacu u m  pumps,  vacuum apparatus. air 
pumps. acid blowers. filter press pumps, etc.  

. .  Liquid Fuel for Mechanical and Industrial Pur· 
poses, " b y  E. A. B. Hodgetts. 1:l4 pages. I l l ustrations. 
�2.JO. E. & F. N. Spon, 12 CortlandL S t  . .  New York. 

For low prices on Iron Pipe, Val ves. Gate., FIttings, 
Iron and Brass Castings,  and P l umbers' Supplies,  write 
A .  & W. S. Carr Co . . 138 and 140 Centre St . .  New York. 

For the original Bogardus Univer::;al Eccentric Mill,  
li'oot and Power Presses. Drills,  S h ears. etc . •  address J.  
S. & G .  E'. Sim pson. 26 t o  36 Rodney St.,  Brooklyn.  N. Y. 

The Holly Manufacturmg Co ..  of Lockport, N. Y . ,  
w i l l  s p n d  t h e i r  pamphlet. describing water works m a ­
chinery. and contain i n g  reports of test�. o n  ap plication. 

The best book for elcctricians and beginners in elec· 
tricity is  ," Expe r i m e n tal Science," b y  G eo. M. Hopkins.  
By mail.  $4 ; M u n n  &; Co . •  publ i.her., 361 Broadway. N. Y. 

Every Pharmacist should have a copy. . .  A Pocket­
book for Pharmaci�ts. Medical Practiti oners, Students. 
etc .... by Tho •. Bayley.  5�8 pages. Price, $2.90. E. & F .  
N. 8pon, 12 Cortlandt St.,  New York. 

A business man who has visited nearly every town in 
t h e  U n i te d  StRtes d e S i res a n  agency f o r  man ufacturers 
or others having goods or machinery for sale. Refer ­
ences. A d dress W. Y., bux 1;J2. C b es}lire. Conn. 

V=W- Send for new and complete catalogue of ScientIfic 
and other Books for sale b y  Munn &. Co • • 361 Broadway. 
New York. Free on application.  

• 
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HINTS '1'0 CORHESPONDENTS. 

N a m es a n d  A d d r e  ... must accompany a]l letters. 
or no attention wi l l  be paid thereto. This is for our 
intormst!on, and not for publication. 

R e fere n c e "  to former articles or answers should 
give date of paper and page or number of question. 

I ll q  II . rl e .  nOt answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a l i ttle research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must. take his turn. 

S I. eclal  'V r l U e n  I n '-ormati o n  on matters of 
personal rather than general interest ;:annot be 
expected withollt remuneration. 

Sc1en t l l l c  ,\. m e r h · a n  S U I' p l em e n t" referred 
to may be had ut the ollice. Price 10 cents each. 

Book .. referred to promptly supplied on receipt of 
prIce . 

IU l n e ra h sent for examination should be distinctly 
marked or labeled. 

(2325) L. G. B.  asks for a good way to 
remove warts. A. Use a strong solution of chromic 
acid, applied three or fOllr times. It is  said that repeated 
applications of whale oil wil l  cause wurt. to disappear. 

(2326) F. O. asks w h a t  the advantage is 
in making the ordinary mouth hlowpipe conical . Is it 
simply a cOllveni ence i n  manufacture, and would a 
straight tube of 8ame opening as the small end of the 
blowpipe answer a. weil ? A. The conical shape of the 
tube is useful, as It gives more capacity for the trans­
mi.sion of air, and the operator does not need to blow 
so hard. 

(2327) D. & S. ask : Is  not much of the 
Vichy dispensed from fountains in drug stores, etc., ar­
tificial , and docs i t  approximately represent the water 
of that name ? What is the formula for the artificial 
manufacture ? A. Yes : nearly all is  artificial , made by 
formulre approximatirlg more or less to the true com­
position. For 10 gal lons (SO l b.) of water use : 

Sodium carbonate . .  . . . . .  4249 grs. 
Sodium chloride . . . • . . . . . . . . . . . . . . . .  112 
Potassium chl oride . . . . . . . . . . . . • . . . . .  141 

Sodium bromide . . . . . .  . . . . . . . . . • . .  10 
Sodi u m  silicatc . . . . . . .  . . . . . . . . . . . . . . 15).2 " 
Lithium carbonate . . . . . . . . . . . . . . ; .  . . .  11 

Calcium chloride . . . . . . • . • . . . . • . . . . . . .  736 
Magnesium chloride . . . .  . . . . . • • . •  . . .  308 
Bariu m  chloride . . . . . . . . . . . . . . . . . . . . .  6.J,( " 
Aluminum chloride . . . . . . . . . . . . . . . .  12Y. .. 
Iron chloride . . . 

. . • • . • • • • • • • • • •  .. • • • •  Yo 
(2328) F. M .  N .  asks : 1 .  Wil l  shellac 

VRrtt ish do for coating, developing, and toning trays?  A. 
No ; nse asphaltum varnish, or coat the bottom or 
sides of the wooden tray with ; 

Resin . .  . . . . . .  . . . .  . . . .  . . . . . . .  1 part by weight. 
Beeswax .. . . . . . . . . . . . . . . . . . . .  2 u 
Paraffine . . . . . . . . . . . . . . . . . . . . . 3 .. 

lIIelt the a bove first. warm the tray, and while hot ap_ 
ply composition with a brush. 2. How can I burnish 
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photographic prints w ithout going to expense of pur­
chasing burnisher?  A. Apply the prints face down 
while wet to thc smooth varnlshcd side of a ferrotype 
plate, squeezing it  by rol ling a rubber roller over the 
back, having blotting paper between the print and paper. 
When dry it wi l l  have a high polish and drop off the 
sheet. The polish is called glace filli.h. 'ro mount 
such prints without losing: the gl ass, make the follow· 
ing mounting >olution ; Soak an ounce of refined gela­
tine in cold water for an hour. then drain off and 
e.queeze ont the water as much as possibl e ;  put the 
gelatine in  a jelly pot and place the latter in a pan of 
hot water Oll the fire ; when the gelatine has melted filiI' 
in .lowly 2� ounees of pure alcohol, and bottle for use. 
This glue wi l l  k"-cp indefinitely, and can be melted for 
use in a few minutes by standing the bottle in  basin of 
hot water. As it contains a very small percent.age of 
water. it hardly affects the glos. of the prints and dries 
almost immediately. 3. How can 1 make nitrate of sil­
ver for photographic purposes ? A. By dissolvin£: me­
tal lic silver in nitric aCid : the solution is then boiled 
down and set aside to crystal l ize. It should then be re­
dIssolved and agam boiled down and allo wed to crys­
tallize. The recrystallized is the best. 4. Would l ike 
to know the difference between a glace polish and lu­
brical.or used for pol ishing prints ? A.  Thc glace finish 
is obtained as dcscribed ahove or hy coating a piate 
with collo<iion find squeegeeing the print on to it , then 
stripping the whole from the glass plate. The lubri­
cator is material rubbed on surface of photo!(raph be­
fore it is run through the burnisher, and consi�ts of  
white .oap cut up in smal l  bits di.solved in  alcohol . 
One method consists in breathing on white curd soap 
and rubbing a cloth over it. then rubbing the soap 
(which adheres to the cloth) over the surface of the 
photo. Another plan is to dissolve 20 grains of par­
affine wax in one pint of benzole and rub that over the 
snrface of the photo. 

Bicvcle lock. T. J .  G lover . . . . . . . . . . . . . . .  . . . . . . .  431.457 Electric engine. reciprocating. C. J. Van Depoele. 
Binder. G. W .  Henry . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  431.350 431.492. 431.4lJ3, 431,495 
Blasting car, A. R. Shannon . . • . . . . . . . . . . . . . . . . . • . . . .  431,289 ElectriC en�in e  system, reciprocatinll. C. J. Van 
Illock. See �'use block. Depoele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A:n .494. 431 ,400 

(2329) I. S. D. asks : 1 .  What is put  into 
fluid drawing mk to make it waterproof or t o  prevent it  
spreading when applying colors?  A. It depends on 
the quality of the ink.  Shel lac dissoi ved in borax water 
may be llsed to rub the ink up in to increase its perma­
nency. 2. What is used for moist water colors to keep 
them soft ? A. Covered vessels arc used to hold them. 
Glycerine wil l retard their drying, but will do the same 
after they are on the paper. 

Replies to Enquiries. 

The following replies relate to enquiries recently pub­
lished in SCIENTIFIC A>lERlCAN, and to the numbers 
therein given : 

F. A. M. , i n  q u ery No. 2266, asks for 
met.hod for polishing vulcanized rubber. I use pow­
dered pumice stone and water for ,moothing. and half 
polish. and finish with rotten stone and sweet oil on cot­
ton flannel disk. This gives a very high polish. 

In query 2261 W. P.  S. asks what will 
take away the bad smel l  from cistern water WIthout 
making it nnfit for use. If he will  take a pole with a 
dasher head on it and agitatc the water ouce or twice 
a day for a few clays, thereby aerating it, the smell will  
entirely disappear. I presume W. P. S .  use8 a pump, 
and this allows the water to become .tagnant, supply 
being drawn from the bottom. 

TO INVENTORS, 
All experience of forty years. and tbe preparation ot 

more than one hundred thousand applications for pa­
tents at home and abroad. enable us to u n dersumd the 
iaws aod practice o n  both contments, and to possess un­
eq ualed facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign conn tries may be had on application ,  and persons 
contemplating the securin� of patents, either at home or 
abroad. are i nvited to write to this office for prices, 
which are low. i n  accordance with the times and our ex­
tensive facilities for conducting the business. Address 
MUNN & CO . . office SCIENTIFIC A >lEl/ICAN, 361 Broad­
way, New York. 

INDEX OF INVENTIONS 
F o r  which Letters Patent 0.- the 

Unlled S tate!! were Granted 

July 1, 1890, 
A N D  EACH BEARI N G  'rHA'r DA'rE. 

[See note at end of list about copies of the.e patents.] 

Board. See Key board. 
Boat raising and lowerin� device. J. Stevens . . . . . . 431.5,« 
Bobbin bead cover. J .  Hegeman . . . . . . . . . . . . . . . . . . 431 ,227 
Bailer. See Hot water boiler. 
Book and paper rack. W .  S. Mendenhall . . . . . . . . • . . 431 .:l73 
Book. manifold order. J. S. M c Donald . . . . . . . . . • . . . .  4:11,071 
Book rest. W .  Daw.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43J.()36 
Boot and le/o(�in. combined. E. Gorrill . . . . . . . . . . . . . .  431.848 
Boot or shoe. W. A. Neely . . . . . . . . . . . . . . . . . . . . . . . . . . 431.120 
Bottle open er. J. A. 'l'raut . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431,086 
Bottles, means for preventing the fraudulent re· 

tilling of. P. ll. Noel.  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  431,148 
Box. See Electrical call box. Parcel and letter 

box. 
Box bi nding machinery, J. E. Chapman . . . . . . . . . . . . 43I.24H 
Box stay, M .  Lowen thaL . . . . . . . . . . . . . . . . . . . . . . . • . . . .  431,0t.i8 
Bracket. See Scaffold bracket. 
Brake. See AIr b"ake. Car brake. Sleigh brake. 

Vehicle brake. 
Brick machine. R. K n ickerbocker . . . . . . . . . . . . . . . . . . 431 .117 
Bridge, lift,  J .  �'. Alden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431. 101 
Bridle, J.  H .  Ralferty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.:396 
Brush. E. 1\1. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .487 
Bru�h a n d  bro o m ,  W. Dickinson . . . . . . . . . . . . . . . . . . .  4al . l �  
Brush, bath o r  fie.h, E .  M .  Ryan . . . . . . . . . . . . . . . . . . . . 431.486 
Bru.h. tlue. MIller & Schultz . . . . . . . . . . . . . . . . . . . . . . . .  431,526 
Brush. paint or other. L. Z. JenklDs . . . . . . • .  , . . • • • .  4:n.2G-i 
Buckle, harness, J. P. Till.on . . . . . . . . . . . . . . . . . . . . . . .  431.os.5 
Building,  m etal lic,  B.  J. La Mothe . . . . . . . . . . . . . . . . . 431.36 ... 
Building' purposes. m a n u facture of plates and 

slab. for, A .  Van B e rkel . . . . . . . . . . . . . . . . . . . . . . . . 431.429 
Bellet mouldiD� d i pper, J. H. Barlow . . . . . . . . . . . . . . 431,315 
Burn er. See Hydrocarbon burner. Spirit burner. 

Steam bUfner. 
Button fastener. glove, E. Fisher . . . . . . . . . . . . . . . . . . . 431.340 
Button holder, E l liott & Lyle • . . . . . . . . . . . . . . . . . . . . .  431.2;7 
Cable tramway. W .  E.  & W. M. W i n b y  . . . . . . . • . . . .  431.0:fJ 

Cap and pl ug, combined. H. I l ou�hton . . . . . . . . . . . . .  431.056 
Cannon, b reech-Ioad ing-.  S. Seabury . . . . . . . . . . . . . . 431.214 
Car brake. l-'ftn.ll�t & Bemis . . . . . . . . . . . . . . . . . . . . . . . . . .  4:11 .075 
Car coupling". \V. P. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431,333 
{jar coupling, O .  Jen nings . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:.H . 1I5 
Car couplinl{. M. C. Lankford . . . . . . . . . . . . . . . . . . . . . . .  43U163 
Car coupling. Renshaw & Rurden . . . . . . . . . . . . . . . . . . .  4Bl,W5 
Car coupling. "V. O. rr h u rlUond . . . . . . . . . . . . . . . . .. . . . . 431,41fi 
Car coupling. A. S .  Weakley . . . . . . . . . . . . . . . . . . . . . . . . .  431 ,240 
Car driving mechan i . m .  C. E. Healy . . . . . . . . . . . . . . . 431.115  
C a r  h eati n e  apparatu •. railway. E. C o l l i n  • . . . .• . . .  431.1(16 
Car label. rai lway. S n yder & Homan . . . . . . . . . . . . . . . . 431,290 
Car. poultry. H .  Danley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431,337 
Car �eat, rail way. P. J. M u l l e n  . . . . . . . . . . . . . . . . . . . . . . 431,147 
Car starter, C .  G. Bloomer . . . . . . . . . . . . . . . . . . . . . . . . . . 431.WJ 
Car .tep. exten .ible • .  J. F. & J. F. Wood . . . . . . . . . . . .  431,30. 
Car to car. coupl i n g  for p i pes to convey heat 

from. J. H .  Harr i n gton . . . . . . . . . . . . . . . . . . . . . . . . . . 431,518 
Car wheel. V .  H .  Hi�£in • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:;1 . 14:l 
Car wbeet', h a n d l i n g  railway, P. H. G riffin . . . . . . . . 431.114 
Cars. electric m o t o r  for railwaYt W. M. 

M c Dougal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,213 
Cars. self-adjusting fender or guard for railway. 

S. S. P utnam. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4JI.:l93 
Carburetor. P. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 431,059 
Carpet stret cher. J. W. Crise . . . . . . . . . . . . . . . . . . . . . . . 431.443 
Carpet stret c her, L. S. Denison . . . . . . . . . . . . . . . . .. . . . .  431.182 
Carpet .tretcher. C. Sack . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431.486 
Carpet .tretcher, h H. Spurgeon. . . . . . . . . • . • . . . .  431.41 1 

Carriage. child's,  W. W. Schies 1 .  . . . . . . . . . . . . . . . . . . . . 431,401 
Carrier. See Sheaf cnrrierG 
CH.l'trid�e mag"azine�. spring for, J. J. Speed . . . . . . .  431.410 
Carts, sprln� back for r oad. G .  '11, Wilson . . . . . . . . . . 4:l1.0!l8 
Cash indicator lind register, W. H. Clark . . . . . . . . . .  4:11.4.18 
Cattle II:uard. P. Merri l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4JI .IlU 
Ceiling. metal I ic, G. H. Burt . . . . . . . . . . . . . . . . . . . . • . . . .  431.:128 
Ceiling, m etallic, F. G.  Caldwell . . . . . . . . . . . . . . . . . . . . . 43',400 
Chair. See Artist's chair. Railway chair. 
Chair or seat iron, C .  C. 'l'rapp . . . . . . . . . . . . . . . . . . . . . . 431 ,a.1G 
Chamfer cutter and lathe. combined, C. Mattison. 431.G25 
Churn attachment. J. Rom.he . . . . . . . . . . . . . . . . . . . . . .  431.234 
Cigarette machine • .  J. V. Bohannan . . . . . . . . . . . . . . . .  431.432 
Clip.  See Wire ropeway Clip. 
Clock. motion. A .  Phelp • . . . • . . . • . . . . . . . . . . . . . . . . . . . .  431,282 
Cloth cutting machine, M. K oh n  . . . . . . . . . . . • . . . . . . . .  431 .52 1  
C l o t h  piling machine, H .  A. Bindeman . . . . . . . . . . . . 4.31,3.21 
Clutch for cunnectinjOt and disconnecting sbafts. 

G .  LeverIch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  431.066 
Clutch. friction, L. D. Dana . . . . . . . . . . . . . . . . . . . . . . . . . . 431 441i 
Clutch. friction. Haye. & Felch . . . . . . . . . . . . . . . . . . . . 431.200 
Clutch, friction, E. A. M uller . . . . . . . . . . . . . . . . . . . . • . . .  431.121 
Colfee, composition for coatin£, �'. W. 1\1oore (r) . .  n,093 
CoO'ee mtIl holder, D. W. Rowland . . . . . . . . . . . . . . . . .  4:n.485 
Collar fastener, horse, G .  B .  Himes . . . . . . . , . • • . . . . .  431.405 

Collar fa.tener, hor.e. C. G. Ort mayer . . . . . . . . . . . . . . 4:n.394 
Color. azo. J. W alter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  4�1 .2!l7 
Comb. See Curry comb. 
Conveyer. F. H. C. Mey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431,232 
Cooler. See \V ater cooler. 
Coaling a n d  freezint.!. H .  Von Bayer . . . . . . . . . . . . . . . . 4,n.244 
Corn popper. O .  Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,�OO 
Cosmetic. remedial, C. J. \V ilkins . . . . . . . . . . . . . . . . . . . 431,157 
Coupling. See Car couplimr. Hose coupli ng. 

Acid and methyl alcoh o l ,  obtaining acetic, F. C.  Pipe coupling. Thill coupling. Tug coup-
Alkier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:n.24:l l ing'. 

Acid. rosi nduline .ulpho,  C. Schraube . . . . . . . . . . . . .  4:11.4M Cracker machine, J. Parr . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,)1 .14� 
Adding machine. W. Lan� . . . . . . . . . . . . . . . . . . . . . . . . . . . 431.365 Crane, swin/.l'i n �. H. A. Hughes . . . . . . . . . . . . . . . . . . . . . 431,116 

A i r  brake, automatic, G. B. Wilhams . . . . . . . . . . . . . . . 4;n.aO.� Crate. knockdown, J. D. Scovel. . . . . . . . . .  . . . . .. . . . .  �n ,287 
Air brakes, releasing attachment for. G. B. Wil- Crate, poultry.  Cain & M a n n  . . . . . . . . . . . . . . . . . . . . • . . . .  4:n.O:�2 

liam • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 ,304 Crossing and switch, N. O.  G old.mith . . . . . . . . . . . . . . 431.5U 
Alarm. See High and low water alarm. Crm�her. ::5ee Stone crush er. 
A lmanac or cal endar. Z. C. Patten . . . . . . . • . . . . . . . . .  431.281 Cuff fa.tener. C. E. Candee . . . . . . . . . . . . . . . . . . . . . . . . . . 431.&lO 
A malgamat or. H .  Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431,441 Culti vator for l isted corn, L. P. Schrader . . . . . . . . . .  431 .079 
A m algamator. S. L. Townsend . . . . . . . . . . . . . . . . . . . . . .  4:ll ,29-l C u ,'ry comb, H. O. 'rhoma .. . . . . . . . . . . . . . . . . . . . . . . . . . . 431.4(1() 
A n i mal trap. E. JJ. McClain _ . . . . . . . . . . . . . . . . . . . . . . . . . 431.122 Cut o u t. automatic.  Haines &. Curry . . . . . . . . . . . . . .  431 .516 
Antimony fiuoride., making, O. O. B. Froelich . . . .  431 .041 C u t-out, in u ltlple fusi ble. L. B. Favor . . . . . . . . . . . . . .  431. 1 85 
A pron. A. A. Chadwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:n.332 . Cut-ou t .  m lllt.lple thermal, L. B. Favor . . . . . . . . . . . . . • 31,186 
Artist's chair, E .  E. De Kalb . . . . . . . . . . . . . . . . . . . . . . 431.�;;l8 C utlery handle., manu facture of. W. H. Chapin . .  !31,034 
Auger. earth, W .  Ea,llleston . . . . . . . . . . . . . . . . . . .. . . . . 431.455 C u tter. See Cham fer cutter. Shingle cutter. 
Axle attach ment, W. F. Black . . . . . . . . . . . . . . . . . . . . . 431.50' Dam per for steam boilers, automatic, G. Cum-
Bag. See Mail ball:. 

'
m i ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  431,162 

Bale covering. W. G l over . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mn,O�8 
Baling press, J. T. & C; A .  Deets . . . . . . . . . ' "  . . . . . . 4�I ,I09 
Balinll pres •• D. B. H e n d riCk • . . . . . . . . . . . . . . . . . . . . . . .  431.166 
Baling press. O .  B .  Kinnard . . . . . . . . . . . . . . . . . . . . . . . . . .  431 ,4j l  
B a r .  See G r a t e  b a r .  M etallic glazing bar. 
Bark. mach ine for rossin.2'. F. H. & A .  E. Stearns . .  431 .154 
Basket !Jover fastener. J. T. Robison . . . . . . . . . . . . . . 431,.100 
Bath tub with fol d i u ,Il  wash basin. W. J .  Robinson ,131.285 
Bathing p u r poses. s h i p  for. IC G erson . . . . . . . . . . . . . .  431.�26 
Battery. See Electric battery. Secondary bat· 

tery. 
Bean puller. L. P. Thomas . . . . . . . . . . . . . . . . . . . . . . . . • . .  431.127 
Bedstead. i n valid. C .  W. Ham l i n  . . . . . . . . . . . . . . . . . . . 4:U,189 
Beer Jllasses. openinlo{ and closing device for. K. 

Peters . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . • . . . . .  !3t.:190 
B el l .  electric. P. B.  Del.ny . . . . . . . . . . . . . . . • . . . . . . . . . .  431.181 
Belt fastener, E. I,. Budlong . . . . . . . . . . . . . . . . . . . . . . . . .  431.103 
Belt fa.tener. G. W. So uthwick . . . . . . . . . . . . . . . . . . . . .  431 . 175 
Belt stretching machine, A. E. Peterson . . . . . . . . . . .  (:n,074 
Berth for veesel •• K. C. Mun.on . . . . . . . . . . . . . . . . . . . . .  431 ,335 

Bicycle, Zle�ler '" Hance . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,308 

Die. Ree Lead press die. 
D i g-gel'. See Potato digger. 
Di.h wa.her. B. �'. Wil.on . . . . . . . . . . • . . . . . . . . . . . . . . .  431.:lO5 
Distilling oil.  ap paratus for, T. McGowan . . . . . . . . . .  431 .386 
Do� line. detachable. A. S c hneider . . . . . . . . . . . . . . . . .  431 ,402 
Door check. S. D .  A s h more . . . . . . • . . . . . . . . . . . . . . . .  431.310 
Dredge or excavator, river, J. M. Sherman . . . . . . . . 4:l1.405 
Drier for grain.  seed, etc., 11. A. H ogel . .  . . . . . . . . . . .  4:31,055 
D r i l l .  See Rock dri l l .  
Dril l  system, electro-magnetic, H. N. �1 arvin .. . . . . 43l .liO 
D ril l ing ap paratus, J. '1'. Cowley . . . . . . . . . . . . . . . . . . . . 431.107 
Drilling machine, C. A. Bell . . . • . . . . . . . . . . . . . . . . • . . . .  431.319 
Drillinll: machine. J. T. Cowley . . . . . . . . . . . . . . . . . . . .  431 .108 
Dye. blue. '1'. Rei ssig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.541 
Dynamom eter, belt. J. D. Rill:g • . . . . . . . . . . . • • . . . . . .  431.0;7 
Edger. gang. A. E. Roe . . . . . . . . . . . . • • . . . . . . . . . . . . . . .  4.11.433 
Electric battery, M. W. Parrish . . . . . . . . . . . . . . . . . . . . . 431,Cr13 
ElectriC cables. protective covering for, J,  H .  

Cheever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  431.1M 
ElectrIc con nector, H. Studte . . . . . . . . . . . • • • • • • • • . . . .  431 .412 

Electric cut-out, L. Daft . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,085 

Electric gen erator, self-exciting alternating cur-
rent. W .  Stanley. J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.218 

Electric generator. self-regulating dynamo. W. 
Stanley, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:U,211 

Electric locomotion. system of. 11'. Wheeler 4-31 .092, 4:n .O!-Ja 
Electric machine. dynamo. O. B. Shallenberger . . . 4:-H.2:15 
ElectriC machine, dynamo. C. F. Winkler . . . . . . . . . . 4Ji.l.H 
ElectriC machin e  regulation, dynamo. W. Stan-

ley, J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:31,2 \1; 
Electric meter. J. Cauderay . . . . . . . . . . . . . . . . . . . . . . . . . 431.248 
ElectriC switch, O. P .  Loomia . . . . . . . . . . . . . . . . . . . . .. . .  431. 1 1 8  
Electrical caB box. G .  F. Gale . . . . . . . . . . . . . . . . . . . . . . .  431 . 1 l I  

Electrical distribution. system o f .  L. Gutmann . . . . 431 .460 
Electrical locolDotion . •  ystem of, F. Wheeler . . . . .  431 .090 
Elevator, F. G u tzkow . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  431,164 
End gate. wagon, A. F. Behrmlln . . . . . . . . . . . . . . . . . . . . 431.318 
Engine. See Electric engine. Pumping engine. 

Rotary engine. 
Envelope sealer. M .  H .  Wat.on . . . . . . . . . . . . . . . . . . . . . 431.091 
Eyelet for traces. etc . •  D. CinDumond . . . . . . . . . . . . .  431.105 
�·abric., makinl/. J .  1. Wood . . . . . . . . . . . . . . . . . . . . . . . . .  431.426 
�'are coll ector. A. W. Berne . . . . . . . . . . . . . . . . •  431,430, 431.401 
Farm gate. ,J. C. & L. Merrill . . . . . .  . .  . . . . . . . .  " . . . .  431.275 
�'eedwater heater and purifier. G. F. Lynch . . . . . . . 431.231 
Venee looper. wire, W .  P. yeoman . . . . . . . . . . . . . . . . . .  431,2'l'J 
Fence wires. machiue for fasteninJl pickets to. D .  

S. �'rackelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  431.M3 
Fender. See VehiCle wh eel fender. 
Fifth wheel, Sca.ndlan, J r., & Gross . . . . . . . . . . . . . . . . .  431.152 
E'ile for drawing�, plans, and heavy documents. 

C.  H. Driver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.110 
Filter. T.  S. E .  Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .448 
Filterin ",  apparatu •. O. H .  & W .  M .  J ewell . . . . . . . . . 431.229 
�'ire kindler, J. S. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . .  4al .317 
lQshing reel. D. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4::11. 142 
Ii'loor and partition t h i mble. J .  Vosburgh . . . . . . . . . .  431.5::S. 
F l y  paper. sticky, A. B.  'rrenner . . . . . . .  . . . . . . . .  431 ,5:l7 
�'Iy trap. W. J .  K ay.er . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . .  431 .:361 
�'reig h t  h a nd l i n g  machine. I. Henderson . . . . . . . . . . 431.262 
Fruit ",rader. G. W. T hissell . . . . . . . . . . . . . . . . . . . . . . . . 431.176 
Furnace. See Heating furnace. 
,,"'urnace, P. A. G oodwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.11.458 
Fuse block. K imball & Wirt . . . . . . . . . . . . . . . . . . . . . . . . . 431.062 
Fuse. percussion, A. Martin . . . . . . . . . . . . . . . . . . . . . . . . 4::11.27.� 

Gauge. See Sewing machi n e  welt �auge. 
Game. W. H. K e l l .v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.363 
Garbage rece ptacle, H. Kaufmann . . . . . . . . . . . . . . . . . 431.058 
Gas, apparatus for the manufacture of, W. J. 

Taylor . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431.iiJ5 

G a. heater. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.a26 
G ate. See End gate. Farm gate. 
G ate, A .  Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.409 

G ear wheels, machine for dressing the teeth of. 
W. Curtiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431 .1:;9 

G earing, F. B. Rae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431,124 
Geari n g  for threu.ded rOds. anti-fri ction, C.  A. 

Lieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .667 
Gen erator. See Electric generator. Steam geue­

rator. Steam and hot water generator. 
Geographical rna ps or globes, m a nufacturing re .. 

l i ef. T. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431.40"9 
G la.s, making plate, Settle. & Schmitt . . . . . . . . . . . . .  431 .489 
Glass manufacture, mould for ornamental , H. 

Northwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431,338 
G rading or road scrapinlo{ machine, C. E. K i l pat-

rick . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  431 ,470 
Grate bar. F. M .  Fergu.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.�1 .204 
Grindin.:, ball ,  C. 1l:. G o uld . . . . . . . . . . . . . . . . . . . . • . . . .  431.163 
Grooming device. J. S. Walker . . . . . . . . . . . . . . . . . . . . . . 431.497 
Guard. See Cattle guard. ReIn guard. 
Gun, machine • .  J .  \V .  G reer . . . . . . . . . . . . . . . . . . . . . . . . .  (3) ,515 
Gym nasium appa ratus. parlor. J: Gloy . . . . . . . .. . . .  431 .206 
Hand rest for penmen, G. 11"'. Ellis . . . . . . . . . . . . . . . . . 431,258 
Harrow. A. G. HilI . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.851 
Harrow. P. E. Little . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 . :i70 

Harrow •• • prlng tooth for. P. R. WelI • . . . . . . . . . . . . .  431,241 
Harvesters, platforru flag for, H. E .  Pridmore . . .  4:)1,283 
Hat bodies. ma(;'h ine for starting . W. P: Mllhoney 431.272 
IIat brim shaping apparatus. L. II. H oyt . . . . . . . . . .  431 .228 
Hat tray. L. S .  Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.1iO:l 
Hatchet. box opening, O. Watson . . . . . . . . . . . . . . . . . .  4.31 .19!l 
Hay loader and stacker. M. C. G ates . . . . . . . . . . . . . . . 431 . 1 13 
Hay rack, J. L. Wilker.son . . . . . . . . . . . . . . . . . . . . . . . . . . . 431.302 
Hav rake. side delivery h orse, H. M c Pherson . . . . .  431, 171 
Heater. See Feedwater heater. Gas beater. 

'Vater heater. 
Heating and cooking apparatus, steam, E. H. 

Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.�1.1:iO 
Heating f urnace, W. II. Riddell . . . . . . . . . . . . . . . . . . . .  !:l l , 151  
Heel t r i m m i n g  machine. Fuller & P l u m m e r  . . . . . . .  431 ,343 
High and low water alarm for steam boilers. J .  

M a c B·arlane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .27 1 
H in�e • •  pring. H. C. H art . . • . . . . . . . . . . . . . . . . . . . . . . . . -I3 1 .�49 
H i nge. stop. L. �'. G ri.wol d . . . . . . . . . . . . . . . . . . .  . . . . . 431.459 
Holder. See Button holder. Colfee mill  holdel·. 

Peuholder. Sleeve holder. S pool hold�r. 
Hook. See Snap hook. 
Horse boot. R .  T. Fergu.on . . . . . . . . . . . . . . . . . . . . . . . H1.1 1 1  
H o rse stopping device, C .  A. A melan� . . . . . . . . . . . . . 4;U,309 
Hose coupl i ng. M. n. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  4.:i 1 . 1 fi7 
Hot water boiler. D. L. Dwinnel l . . . . . . . . . . . . . . . . . . . 4:n ,45.1 

Hub attaching device. M. T. Fo.ter . . . . . . . . . . . . . . . .  431 .181 
Hydraulic motor stop, I. H. V e n n  . . . . . . . . . . . . . . . . . . 4:n.OS! 
H y d rocarbon b u r ner. \V. Powel l . . . . . . . . . . . . . . . . . . . . �1 .4jU 
Ice crean;. freezer, C. H. A. Gerding . . . . . . . . . . . . . . . . 431,345 
I ndicator. See Cash indicator. 
Iuk.tand, Brooder & T homas . . . . . . . . . . . . . . . . . . . . . . . 431.247 
In secticide, C. C. Parsons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 ,528 
irou. See Chair or seat iron. Sold ering i ro n .  
IrouinJl table, E. \ V .  Nothstine . . . . . . . . . . . . . . . . . . . . . . 4.'31.191 

Ironing table. �'. Rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.&30 
J etty. movable. n. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431 .524 
Journal box lid.  N. II. Davi • . . . . . . . . . . . . . . . . . . . . . . . .  431.254 
Jach::. See Peglling jack. 
K e y board. t.ran spo�ing. S. Lin dber� . . . . . . . . . . . . . . . . 4-31,569 
K n i fe. See Shoe k n i fe. Skinning k nife. Sur�lcal 

k nife. 
K n ife for meat cut ters and similar machines.  C. 

T. Leopold . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 ,230 
Knitting frames, covering pOint for. J. A. Bar-

foot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431 . 1 ', 
K n itting machme, A. Townsen d . . . . . . . . . . . . . . . . .  �;jl.' I j'  
K nitting .. achine, circular spring needle, D .  �'. 

S u l livan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:1 1 .292 
l{ niLtin� machine looping attach ment, R. A. 

G,HC"e • • . • • • • . . . . . . . . . . • . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . 4;11,04j 

K nitti n£ machine looping attachment, Circular, 
R. A. G age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . 4:11.046 

Ladder. exte n sion. V. HoI mq vist. . . . .  . . .  . . . . . . . . . .  431.:">53 
Lam p. central d raugh t .  J. Jauch . . . . . . . . . . . . . . . . . . . .  4:n,359 
Lamp exti nguisher. J. M. A mis • . . . . . . . . . . . . . . . . . . .  431 .423 
Lamp tlxture. electriC, S. Bergmann . . . . . . . . . . . . . . . .  431.320 
Lamps. ceilin/l block connector for incandescent, 

L. W .  Dillon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  4:n.0�S 
Latch. reversible, T. Lincol n . . . . . . . . . . . . . . . . . . . . . . . .  �Jl,523 
Lath e  attachment. E. Prietz . . . . . . .  . . . . . . . . . . . . . . .  431.3\l'� 
Lead, making w h ite, P. Bronner . . . . . . . . . . . • . . . . . . . .  431.506 
Lead, manufactu rinll red. M. Alsberg . . . . . . . . . . . . . . 431 .026 

Lead pre.s die, C. C. Tracy . . . . . . . . . . . . . . . . . . . . . . . . . 431.295 
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Leaf turner, C. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.11.821 Railways, tension car for indicator for cable, G. 
I,evel. plumb. R. Einstein . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,164 Leverich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,065 
Lock. See Bicycle l OCk. Nnt lock. Permutation Rake. See Hay rake. 

lOCk. R"Uway s w i tc h  lOCk. Seal lock. Reel . See h'ishlng reel. 
Locomotive tan k, T. W. Ransom . . . . . . . . . . . . . . . . . . . .  431.397 Refrla:eratinll pu rpo.es, system for distributing 
J,ocomotive tender, G. W . Haa . . . . . . . . . . . . . . . . . . . . .  4:11.052 cooling l iquids for, E. Armstrong . . . . . . . . . . . . . . 431 .502 

Locomotives and engines, means for generating Refrigerator car. J .  H. Wickes . . . . . . . . . . . . . .  ' " 0 • • • • 4S1 .�1 

power and reutilizing the exhaust of, I. T. Register, W .  T. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,li8 

Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.225 Rein guard. H .  C. Barlow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.�1 .314 

r,ocomotlves. sand pipe for. D. A. Reagan . . . . . . . . .  431,150 Rock dril l ,  hand. S. Ingersoll . . . . . . . . .  · . . . . . . . . . . . . . . . 4:n.14t 

l,og hauling device, O.  M arcotte . . . . . . . . . . . . . . . . . . .  431,169 Rol l i n ,!  m i l l .  J. H.  Bickley . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.1 1 . 179 
Loom harness mechanism, G. F. Hutchins . . . . . . . . .  <lSl.26:3 Rol l inl( mill ,  Hempbill & FaweIl . . . . . . . . . . . . . . . . . . . .  4:n .261 
Loom s h edding mechanism, R. B. Goodyear . . . . . . .  4.�1,346 Roof. car or other, R. S. Merrill . . . . . . . . . . . . . . . . . . . . .  431,474 
Mall bag, L. Crep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  <lS1.335 Roof cresting. sheet metal, J. Hewitt . . . . . . . . . . . . . .  431 ,46:3 
Mall bag catcher and deliverer. A. P. Hauss , . . . . 431.461 Rotary engine, T. ):I. Herndon . . . . . . . . . . . . . . . . . . . . . .  431,462 

M arbles manufacturing macbine, A. I,. Dyke . . . . . .  43l,45t Routing machine, L. H. Frank. . . .  . . . . . . . . . . . . .  . .  43 1 ,51 3 

Marklnl( round objects. macbine for, II. S. Page . .  4:lUi1 Saw, W. A. Bartholomew . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:n ,311; 

Marl in pin. B.  F. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 431,416 Saw, C. H .  Dougla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 ,510 
Mash machine. A. W. Billings . . . . . . . . . . . . . . . . . . . . . .  431,246 Saw filing macbine, J.  S. Moseley . . . . . . . . . . . . . . . . . . . 4 31 . 0 70 
Mash tub, W. MedIin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,372 Saws. machine for sharpening gin, J. Q. S m ith . . . .  431. 197 

Matting and similar fabrics, machine for trim.. Sawing machine, portable. C. Cul'wen . . . . . . . . . . . . . .  4.H.445 
ming tlile edges of straw, I. Lindsley . . . . . . . . . . . .  43 1 .4�8 Scaffold bracket. C. A. Stowell . . . . . . . . . . . . . . . . . . . . .  4:n.291 

Mechanical movement. H .  F. Cook . . . . . . . . . . . . . . . . .  431,t4'1 Scales. spring, E. N.  Gilfillan . . . . . . . . . . . . . . . . . . . . . .  4:)1 .205 

Metal tnbe, G. W. Dithrldge . . . . . . . . . . . . . . . . . . . . . . . . .  431,203 SClLles. weighing and computing, J. H. Freema n ,  
Metallic gla.lna: bar, J .  T. Pennycook . . . . . . . . . . . . . .  431.193 J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.31.456 

Metallic post. F'. Milliken . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:ll.276 Seal lock. F. Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.051 
Meter. See ElectriC meter. Seat. See Car sest. 
Milk and cream testing machine. G. W. Towar. Secondary battery, T. S. E. Dixon . . . . . . . . . . . . . . . . . .  4:n,417 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  <lS1.128 Secondary battery. T. M. Foot e . . . . . .  . . . . . . . . . . . . . .  431 .341 

Mill.  See ROlling mill. Separator. E. Leslie. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 3 1 .26g 

Mining machi ne. J. M. Walter . . . . . . . . . . . . . . . . . . . . . .  481.239 Settee or seat, folding. J. Peard . . . . . . . . . . . . . . . . . . . .  4'n ,389 
Monkey wrencb. R. W. Smitb . . . . . . . . . . . . . . . . . . . . . . .  431.236 Sewing machine. G. F. Wachtershau.er . . . . . . . . . . .  4:11.238 
Mop wringer and .quil lgee, combined. Ziv & Sewing machine drop cabinet, G. L. G ray . . . . . . . . . .  4 3 1 ,207 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.100 Sewin g  m ach i n e  trimming attach ment. W. �'. 
Motion, apparatus for transmittinll. W. C. Boone. 431,030 Beardslee et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431 ,136 

Motion, apparatns for transmitting, W .  J. M .  Sewing machine. wax thread, E. J. Peirce, Jr . . . . . .  4:n.192 
Dobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,089 Sewing machine welt gauge. W. F. Beardslee . . . . .  4.JI.1:1; 

Motor. See Water motor. Sewing on buttons. machine for. J. Mathison .. , . . .  4:11.473 

Mowing and reaping machine. W. H. Lagulre . . . . .  481,522 Sheaf carrier. W. R. Baker . . . . . . . . . . . . . . . . . . . . . . . . .  431 .312 
Mnsical Instruments, book bolder for. W. J. Sbell for high explosives. H. P. Merriam, 

Howell  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,356 4.�1,374, 43l.375. 431.379 

Nut lock, J. C. Clilford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.252 Sbell.. detonating mechanism for explosi ve. 1 1 .  
Nut lock, A .  C. Vaugban . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:11,296 P .  Merriam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ',1l.376 to 411.378 
Nut screw. C. C. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,824 Shingle cutter and dresser, H. O. Strand . . . . . . . . . . . 431.193 
Nut wrenc h .  B.  F. Stockford . . . . . . . . . . . . . . . . . . . . . . . .  431,031 Ships, wall for, C. W. M. F. Busing . . . . . . . . . . . . . . . . . . 431 .l!2\l 
Oil as fuel. apparatus for burning hydrocarbon, J .  Shoe k n I fe, W .  Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:UA24 

P. Swi ft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,�37 Show stand, W .  C. McTyelre . . . . . . . . . . . . . . . . . . . . . . 431 .100 
Ordnance. J .  A .  Longrilll .. e . . . . . . . . . . . . . . . . . . . . . . . . . .  4.11.210 Sbutter fastener. M. L. Brewer . . . . . . . . . . . . . . . . . . . . .  4.11 .325 
Ore concent rat.or, pneumatic. C. Ballard . . . . . . . . . . . 431,313 Sbntter fastener, W .  O .  Whitney . . . .  . . . . . . . . . . . . . .  4 ' 11 ,301 

Oven dour. P. Abrabamson . . . . . . . . . . . . . . . . . . . . . . . . . .  431,159 Sign for lamps. street. T. Cocheu (r) . . . . . . .  . . . . . . . .  1 1 ,092 

Package stringing and tying machine, W. T. SIgnal. See RaHway signal. 
Hbute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 ,080 Signature gathering m achine, D. M .  Smyth . . . . . . . .  4:11.215 

Packing for volatile gas, rod. T. J. Sullivan . . . . . . . .  431.293 Skinning knife, J. E. M i l l er . . . . . . . . . . . . . . . . . . . . . . . . .  431 ,233 

Packing rod, R. C. Snedeker . . . . . . . . . . . . . . . . . . . . . . . . .  431.532 Siaugbtering, .uspendIng apparatus for. J . I .. 
Paddlewheel for vessels. W. H. Wigmore . . . . . . . . . .  431.096 Hum aston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .asg 
Padlock. combination, H. H. Daniel . . . . . . . . . . . . . . . .  481.336 Sleeve holder, A. W. Sawyer . . . . . . . . . . . . . . . . . . . . . . .  4 :11 . 1 25 

Paint.  I.e Bates & Lawrence . . . . . . . . . . . . . . . . . . . . . . . .  481,268 Sleigb bra�e. E. H. Hinton . . . . . . . . . . . . . . . . . . . . . . . . . .  4 · 1 1 .'l52 

Papermaker's fel t. D. M. Fuller . . . . . . . . . . . . . . . . . . . . .  431.1 12 Sleil!;h k n ee. N. P. Peter.on . . . . . . .  . . . . . . . . . . . . . . . . . .  431 , 19t 
Parcel arod letter box, R. F. Register . . . . . . . . . . . . . . 431,899 Sleigh runn er, J.  Willig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 ' 1 1 .501 
Pegginjj( jack, R. E. Kidder . . . . . . . . . . . . . . . . . . . . . . . . . .  431,168 Slug .trips. machine for making, A. Eppler, Jr . . . 4'a,SS9 
Pen. 1. Bergmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.245 Snap hook • •  afety, E. P. Ford . . . . . . . . . . . . . . . . . . . . . .  431 ,Ot2 
Pen bolder, F. Petersen . . . . . . . . . . . . . . . . . . . . . . . . . .  431.391 Sodawater dispensating apparatus. Tufts & Ham-
Pencil Rharpener, H. K. Harker . . . . . . . . . . . . . . . . . . .. . .  431,511 sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431.491 
Pencil sbarpener. J. Watrous . . . . . . . . . . . . . . . . . . . .. . .  431.422 Soldering Iron . electriC, C. L. Coffi n . . . . . . . . . . . . . . . .  "" I ,43g 
Perforating mach ine. T.  P.  Taylor . . . . . . . . . . . . . . . . .  4,,1.155 Spinnin61 and twistin� machines, thread cut-off 
Permutation l o c k ,  B .  J.  Douds . . . . . . . . . . . . . . 431.450. 431,451 for, W. E. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431. 171 
Photograpb wasbing apparat us,  J. L. M orri s . . . . . .  431.120 Spinning spindle su pport, G. O. Draper . . . . . . . . . . . .  4,n.51 1  

Picture exhibitor, coin-operated, J .  F .  G oodridge 431.049 Spiral spring, graduated, E .  Cliff . . . . . . . . . . . . . . . . . . .  43 1 .250 
Piie driver, M. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.539 Spirit burner. E. Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .395 
Pin. See Marlin pin. S pool bolder. F. E. Gore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 11.,141 

Pipe clamping device, W. A. Henderson . . . . . . . . . .  431,054 Spoo l i ng machines, yarn guide for, Gard n e r  & 
Pipe coupling, detacbable metal l i c .  E. �'. Roberts 481,196 Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . .  431. 188 
Pipe fitting, hot water and .team. D. L. Dwlnnell.  431.452 Spring. See Spiral  spring. Vehicle side spring. 
Pipe or tubing, J. C. Bayles . . . . . .  . .  . . . . . . . . . . . . . . . .  431,028 Wagon bolster spring. 
Planes, machin e  for beveling the so-called wedge Stand. See Show stand.  

grips of wooden,  ,J .  A .  M'mtgomery . . . . . . . . . . . . .  431,388 Stay casing, garment. R. B. Wheeler . . . . . . . . . . . . . . .  431 ,�99 
Plane., machine for dressing the throats of Stay. d ress. E. B. Stimpson . . . . . . . . . . . . . . . . . . . . . . . .  4:n.219 

wooden, J. A .  MontJlomery . . . . . . . . . . . . . . . . . . . . .  431,381 Steam and hot water generator, D.  A. Dickinson • .  4;�l,O.)7 
Planes. machine for sawing the mouths of mould" Steam bOiler, sectional, N. \V. Pratt . . . . . . . . . . . . . . . . 431 .480 

lng, J. A. Montgom ery . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,882 Steam generator. T. W. M c Farlan d . . . . . . . . . . . . . . . . .  431,415 

Planes. machine for scoopinl( wedjles for. J. A. Stltcblnll( and cutting buttonholes, mecban i s m  
Montll(omery . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.3&0 for. F. W. Ostrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .527 

Planter, F. F. Sh .. nks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,288 Stock feeding device for machines, W. S.  Reed . . .  431 . 173 
Planter. corn. G. A. Fergu.on . . . . . . . . . . . . . . . . . . . . . . .  431,040 Stone crusher. G. J,owry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431 ,069 
Planter, corn, A. Hearst . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,.'U.053 Stove. cooking, I. De Haven . . . . . . . . . . . . . . . . . . . . . . . . . 4:n.255 
Planter, cotton, T. J. Brooks . . . . . . . . . . . . . . . . . . . . . . .  4.'l1.43t Stove, cooking, W. 11. Woolridge . . . . . . . . . . . . . . . . . . .  431 ,158 

" ( I cket, vest, H. Greenberg . . ' "  . . . . . . . . . . . . . . . • . • • •  431,050 Stove doors, pin for the htnges of, H. E. Russell ,  
I 'ork,  method of and knife for cutting, �'. W. Wil. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:11,07S 

der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.097 Surgical knife. M. Schott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:11 , 1 53 
Post. See Metallic post. Swage. J. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 ,08 1 

Post or pile drlver. G. W. Wil.on . . . . . . . . . . . . . . . . . . .  431,306 Sweeping machine. J. H. Le Tellier . . . . . . . . . . . . . . . .  431,U6 
Potato digger. E. M.  Baker . . . . . . . . . . . . . . . . . . . . . . . . . . 431.311 Swing. J. Hannen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.260 

Potato dillger. C. B rick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,433 Switch. See Electric .wit cb. Rai l way switch. 
Power. See Water power. Three-way switch. 
Preserving and dis playing vegetable products. Syringe, fountain.  C. A .  Tat u m  . . . . . . . . . . . . . . . . . . . . . 4:l1,084 

device for. U. & W. Dernell . . . . . . . . . . . . . . . . . . . . . .  431.509 Table. See lroning table. 
Preserving bivalves. J. W. Morris . . . . . . . . . . . . . . . . .  481,212 Tank. See Locomotiv e  tank .. 
Preservina' meat, etc., W. Smith . . . . . . . . . . .. . . . . . . . . .  431,407 Teaching num

'
bers to children. device for, V. 

Press. See Baling pre... Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  431,1 02 
Press. P. R. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,444 Telepbone .ignal apparatu •• J. A. Seely . . . . . . . . . . .  , 4:11 .531 

Prin ter's composing .tick. W. F. Comb . . . . . . . . . . . . .  431.440 Telephones, In dividual call device for. C. H. Vin-
Pri nt ing device. can. C. R. Hay . . . . . . . . . . . . . . . . . . . . . .  431.165 cent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,08S 
Printing mac hine feeding apparatn., C.  B.  Cot- Test tube. J. C. Wharton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .132 

trell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  <lS1.201 Tbill  coupling. C. A. Carman . . . . . . . . . . . . . . . . . . . . . . . .  43 1 .507 
Printing macbine. platen ,  F. M eise! . . . . . . . . . . . . . . . .  431.274 Tbil l  coupling, DOl)little & Burns . . . . . . . . . . . . . . . . . . . 431.449 
Printing press attacbment. G.  W. Cook . . . . . . . . . . . .  4.�1 .224 Tbill  couplings. anti-rattIer for. R. J. Mitchell . . . .  431.277 
Projectile, .ubaquatic. V. F. Lassoe . . . . . . . . . . . . . . . .  431.210 Thill  l ug. H urley & Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  431.461 

Propelling and steering boat •• apparatus for, H. Thio-oxydiphenylamine. making. M. Lange . .  , . . . . .  4 :11,4i2 

Barc.oft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431,428 Three-way switch. J. A .  Johnson . . . . . . . . . . . . . . . . . . .  4:n.520 
Propulsion, hydraulic. �'. G. Waterhonse . . . . . . . . . .  4:n.09O Tile, i l luminating. J .  Jacobs . . . . . . . . . . . . . . . . . . . . . . .  4.3I,46S 

Protractor. J. Roe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .4S1 Time records or pay rol ls  for employes. making. 
P u l ler. See Bean puller. F. L. Fuller . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 ,3t( 
P u l p dh ,ester. R. La very . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .267 Tire for wheels. rUbber. A. Claypoo! . . . . . . . . . . . . . . .  4,n .223 
Pump, .1 . Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .220 Tire. vehicle wheel. H. M. DuBoiS . . . . . . . . . . . . . . . . . .  431 ,5l2 
Pump. chain, B.  Rau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.234 Toy. a. D. M errill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.l1 ,211 
P u m p  val ve, .team. A. J. Syp her . . . . . . . . . . . . . . . . . . . .  431.413 Toy, E. H .  Truman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .421 

P u m pi n g  engi ne, steam. J .  L. J..,owry . . . . . . . . . . . . . . . . 431 ,371 Transit instruments, solar attachment for, W. 
Rack. Book and paper rack. Hay rack. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4HI ,286 

Rai l way and car, suspended electric. Ii�. E. Dro w n  4:11,256 Trap. See A n imal trap. Fly trap. Water trap. 
Rail way cables, brake o perating mechanism for. Tread le,  P. FournIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Bl ,S.t2 

J .  H. Pendleton et al . .  . . . . . . . . . . . . . . . . . . . . .. . . . .  4�1 .478 Tri m ming for tbe edlles of fabriCS, D. C. Belli  . . . . .  431. 160 

Railway cbair. F. Coblyn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .188 Trimmlnl(s for the edges of fabriCS. machine for 
Railway conductor. el ectriC. E. Tbomson . . . . . . . . . .  4.n.4 1 4  making. D.  C. Bel li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:31 ,161 

RIl-ii way crossings. signal ing a pparatu s .  A .  Trl1ck. W. Voss . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  4S1.0:m 

Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.0 )7 Truck, car. P. A. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  43U.J3 
R l.i l way. electrIC, R. M .  Il unter . . . . . . . . . . . . . . . . . . . . .  431,!}19 Truck, railway, J. W. J enkins . . . . . . . . . . . . . . . . . . . . . .  431.057 

Itai l way frog. I. A l l e n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:n,427 Trnck. street railway car. J. B. Odell . . . . . . . . . . . . . . .  431,012 
Ital i way rall bed, C. M. Culp , . . . . . . . . . . .  . . . . . . . . . . .  4:J1.253 Tub. See Bath tub. Mash tnb. 
Hailway rail.  street, R. T. W b lte . . . . . . . . . . . . . . . . . . . .  431.242 Tuhe. See Metal t nbe. Te.t tube. 
Railway signal.  A. C. White . . . . . . . . . . . . . . . . . . . . . . . . . 4:n.:lOO Tube makin a:  mach ine. Fitzpatrick & Geddes . . . . . . 431,041 

Railway signal .  C. R. Wilson . . . . . . . . . . . . . . . . . . . . . . .  431,425 Tng couplinll, C. J,entz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.368 
Railway signal a pparatus. e lectric, W. Snee . . . . . . . 431.408 Tug. harne, G. W. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . .  431,431 

Rail way signal o perating ap paratus, J. W. Raub . .  4.'U,481 Twine for binding grain, etc., O. H. Watkins . . . . . .  431,298 
Rail way spi ke, S. Emrich . . . . .  . . .  . . . . . . . . . . . . . . . . .  431.259 Type setting apparatus, m achine for perforatina' 
Railway str ucture. el evated , J Stone . . . . . . . . . • . . . .  4:U,126 strips for use in automatic. J. B. Odell . . • . . . .  431,080 

Rail way SUP POl't and cross tie. J. M. Price . . . . . .  431.172 Umbrella or parasol exbibitor, A. Y. & J. P. 
Rai l way switch. J .  A. J o b nson . . . . . . . . . . . . . . . . . . . . .  431,360 Knisely . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  431 ,266 

Rail way s witcb lock, H avey & Black. . . . . . . . . . . . . . . .  431,208 Valve for air brakes, automatic. J. D. Callahan . . .  481.506 
Railway switcb mecbanism. F. J. Hoyt . . . . . . . . . . . .  431 , :151 Valye for air brakes, automat ic, J. F. Carpenter . .  431,331 
Railway systems. swltcbes for electric. F. Valve for pumping engines, dupl ex. M. T. Davld-

Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431,094 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.180 
Railways, system of distribution for electric, E. Valve. governor. P. & K.  Simon . . . . . . . . . . . . . . . . . . . . . 4al.406 

L Hi" .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.482 Valve, ateam-aotuated, R. L. �'l'08t . . . . . . . . . . . . . . . . . 431.1N6 

Valve, stop, C. A. Sul.man . . • . . . • . . . . . . • . . . . . . . . . . • •  431,082 
Vaporizer and burner, hydrocarbon all, G. Bot.-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.822 
Vegetables, etc., extracting bad odors from. G. D. 

N ellensteyn . . •• . • . . . . . . . . . . . . . . . . . .  . . . • .  . . . . . . . . . • • m.m 
Vehicle brake. E. Trickett . . . . . . . . . . . . . . . . <lSl.418 to 481,420 
Vehicle gear. J. W. Vaull(hn . . . . . . . . . . . . . . . . . . . . . . .  <lSl,l29 
Vehicle side spring. G. B. Schoepf . . . . . . . . . . . . . . . . . .  431.408 
Vehicle wbeel, De Cordova & Isaacs . . . . . . . . . . . . . . . .  481.334 
Vehicle w heel. H. W. Raaben . . . . . . . . . . . . . . . . . . . . . . 431,398 
Vehicle wheel fender. G. J. Keeney . . . . . . . . . . . . . . . .  <lSl,362 

V elocipede. T. M. l{enney . . . . . . . . . . . . . . . . . . . . <lSl.000. 431,1)61 
Veloci pede. M. Redlinger . . . . . . . . . . . . .  '" . . . . . . . . . . . .  481,529 

Vending apparatus. Colh-controlled, W. I,ang. 
431.366. <lS1,361 

Ven ding machine, P. L. Sylvester . . . . . . . . . . . . . . . . . .  481,G83 
Wagon .  J .  N. Clouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . <lS1.508 
W agon boister spring. E. Clilf . . . . . . . . . . . . . . . . . . . . .. . .  431.251 
Wagon. dumping, E. L. Layton . . . . . . . . . . . . . . . . . . . . .  481.064 
Wasber. See Dish washer. 
Wasblng macbine. W. J. Brackney . . . . . . . .. . . . . . . . .  481.323 
Watch per.dants. machina for formlnll' nibs on, C. 

W. Butts . . . . . . . . . . . . . . .  ' "  • . .  . .  . .  . . . . . . . . . .  . .  . . . . . . 4;;1.4'l5 

Water closet valves. retarding device for. T. 
McHugb . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  <lSl,881 

Water cool er. G. Hillyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.464. 

Water heat,er or low pressure steam boiler. D. E. 
Howatt . . . . . . . . . . . . . . . . • • • • . • • • . . . •  , . . . . . . . . . . . . . . . .  4:1l.'l54 

Water heater. sectional. D. E. Howatt . . . . . . . . . . . 431.355 
Water motor, H. E. Trumble . . . . . . . . . . . . . . . . . . . . . . . .  431,15ti 

Water power, method of and apparatus for utiliz-
ing. S. H. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.540 

Water trap. W. H. Mundy . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.884 

Weaving double pile fabrics. A. Hind . . . . . . . . . . . . . .  4:ll,466 
Weigher, automatic grain, F. W. Day . . . . . . . . . . . . .  431,140 
Weigber. automatic grain. C. R. Stant.on . . . . . . . . . . .  <lSl.533 

Well drill1nll( apparatus. W. Webber . . . . . . . . . . . . . . .  431.181 
Wick material. M. H. Cbapin . . . .  . . . . . . . . . . .  . .  . . . .  431,083 
Wheel. See Car wheel. Fifth wheel. Paddle-

wheel. Vehicle wbeel. 
Windmill. W. H. Randle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.016 
Window. J. J. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.279 
Window jambs, adjnstable .trlp for, E. F. Wilcox 481,500 
Window, swinging, G. D. Crocker . . . . . . . . . . . . . . . . . . .  431,202 
Wire drawing apparatus. J. W. White . . . . . . . . .. . . . .  48U99 
Wire ro peway clip. B. McIntire . . . . . . . . . . . . . . . . . . . . .  431,476 
W i re stretcher. C. M. Klier . . . . . . . . . . . . . . . . . . . . . . . . . .  431.265 
Wool washers a n d  similar machines, squeeze roll 

for. F. G. & A. C. Sargent . . . . . . . . . . . . . . . . . . . . . . .  4S1.114 
Wrench. See Monkey wren ch. Nnt wrench. 
Wringer. See Mop wrinller. 

DESIHNS. 
Albnm. photographiC. M. I!'. l larte . . . . . . . . . . . . . . . . . . 20,000 
Cane or umbrella h andle, H. O. Schmidt. 

19,954 to 19,964. 19.982 to 19,997. lU.999, 20,001 
Cane or umbrella handle, H. A. Welhman. 

19,965 to 19.972. 19.988 to 19.995 

Carbon. battery. J. F. Wollen.ak . . . . . . . . . . . . . . . . . . . . 19.999 
Carpet fastener. stair, Walker & Howard . . . . . . . . . . . 19,978 
Coupon blank. H. Von Schon . . . . . . . . . . . . . . . . . . . . . . . . .  19.918 
Disb. G.  Demartial. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.1115 
Fence stand. A.'B. Woodard . . . . . . . . . . . . . . . . . . . . . . . . . . 19,914 

Handle for pul l inI' traps. C. H. Gurney . . . . . . . . . . . . . .  19.980 
I nkstand, L. B. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,953 

Knob, door, H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  19.976 

Lamp screen, A. Hammerstein . . . • . • • . • • • • • . . . • • • • • • •  19,99R 
Scra per. B. F. Spruill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.919 
Tack puller. C. H. G u rney . . . . . . . . . . . .  . . . . . . . . . . . . . 19,931 

Trousers clasp. 1. B l u m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 19,952 
Type, font of printi ng. Lauschke & Schmohl . .  . . . . .  19.997 
Vase, fiower, H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,977 

TRADE MARKS. 
Baking powder. C. R. Groll' . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.110 
Baking powder, G. Thalheimer . . . . . . . . . . . . . . . . . . . . . .  18.131 
Balls.  p l aying. ({ eefe & Becannon . . . . . . . . . . . . . . . . . . . .  18,121 
Blood purifiers, toniCS, and like remedies, W. S. 

Burnham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  . . . . .  18.115 
Braces and su.penders. P. Bailly . . . . . . . . . . . . . . . . . . .  18.132 
Can n e d  meats, fish, fruits, and vegetables, Cutting 

Packing Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.120 
Cement, plaster, finish, calcimine, a n d  plaster-of-

paris, Sal i n e  County Plaster Company . . . . . . . . . .  18,129 
Cigar ••  M. 1. Dougherty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,106 
Crackers and candles, Huggin& Cracker and Candy 

Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.092 

Dried fruits and vegetables, Cutting Packing Com. 
pany . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.11 9 

Dyes, blue. J.. Durand, lIuguenln & Co . . . . . . . . . . . .  18.108 
Dyes, violet. J.. Durand. H uguenin & Co . .  " . . . . . . . .  18,107 

Flour, Flsber & Wi.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.095 
Hams, .houlders, bacon, and lard, Griffin & McEl-

roy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.096 
Hosiery. Lord & i'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.099 
K erosene oi l ,  S. Samper & Co . . . . . . . . . . . . . . . . . . . . . . . . .  18.091 
Leather for boots, shoes, and harness, T. A.  Mans-

field . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.1 22 

Liniment. capable of use externally and intern-
ally, Bagley & Tilford . . . . . . . .  • . . . . . . . . . . . . . . . . .  18, 104 

Liquors. malt, T. Salt & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.103 
Medicinal bark known as Cascara Sagrada. S. L. 

Jones & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.111 
Medici nal remedies, as speCified, varlou ••  F. Eber-

lein , . . . . . .  . .  . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18, 109 

Mineral water; natural, Coronado Water Company 18,105 
Overalls, pantaloons, and shirts. J.  A. Som mers 

Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . 18.1 'IQ 

Paints • •  tains. and varn i shes. C. C. Pbll1lps Co . . . . .  1�.1 l 3 

Perfum ery, toilet water, and ftavoring extracts, 
M. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.108 

Perfu mes. orchid flower. Seely Manufacturlnll 
Com pany . . . . . .  , . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.128 

Pile fabriC •• exclusive of carpets, G. L. Kelty & 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  18,112 

Remedy for diseases of the liver, kidneys. and 
.tomacb, J. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.098 

Remedy for hog and cbicken cholera, G. Riley . . . . .  18.123 

Sashes, tennis and outin2, R.  Waterhouse . . . . • . . . . .  18,100 

Screwdrivers. E. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.118 

Suppositories for curing female diseases and piles, 
D. M .  Coonley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.1 14 

Sirup, bronchial, G. S. HulL . . . . . . . . . . . . . . . . . . . . . . . . . .  18.091 
Ton i cs and remedies for heart dlseases, cardiac, 

Sultan Drug Compan y . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 18.116 
Underwear. C. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.102 
Watch cases, double stock screw bezel, A merican 

Waltham Watch Company . . . . . . . . . . . . . . . . . . . . . .  18.101 
Wine. vo.lau. R. Schlumberger . . . . . . . . . . . . . .  18.134 to 18,127 

A printed copy of tbe .peclflcatlon and drawing of 
any patent in the foregoing list will be fUrnished from 
this office for 25 cents. In ordering please .tate the 
name and n u mber of the patent desired, and remit to 
Mnnn & Co., 361 Broadway. New York. 

Canadian I'alents may now be obtained by the 
Inventors for any of the Inventions !.lamed in the fore­
going list, provided they are Simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address Muon k Co., S81 Broadway, 
New Yark. Ot.ller lorelirn patents mal' a\eo be obtained. 

InRld .. Pag", encb I n .ertlon - - - ,,:i centa a IlR.h 
Back I'Rge. ench I n se rtion - - - !ll .011 a l i ne.  

T h e  above a r e  cbarg-es p e r  agate line-about eight 
words per line. This n o tice shows the width of the Une, 
and is set in agate type. Engravings may head adver­
tisements at the same rate per ag-ate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
ing to appear in n ext issue. 

USE ADAMANT WAll PLASTER 
U en.e, and A d­
not check or crack. 

lmipervilous to wind.  water, 
It d ries in a 

be applied I n  
It i s  in �en-

!f5:iiiiiiil;g::i.siii": and ::l'i::� for the 

A ddress A D A M A NT M FG .  CO. 309 E. G e l l e8e .. ,. t . ,  
�}'rn c u 8 e_ N .  Y .  

Patent Foot Power Machin 
Complete O utfits. 

Wood o r  M etal workers without steam 
power. can successfully compete with 

�l JJal.,t ·���IWG
uS\�llncl�{n :r

e;; 
latest an d  most i m p roved for practical 
shop use, also for Industrial Schools, 
H ome Training, etc. Catalogue free. 

S e n eca F a l l s  Mfs:. Co. 
695 Water Street. Seneca Falls, N. Y. 

ICE-HO USE AND COLD ROOM. -BY R. 
G. Hatfield. W ith directions for construction. Four 
engraving.. Contained in SCIENTTFIO AMERICAN SUP­
PLEMENT. li9. Price 10 cents. To be had. at tills office 
III1d of all newsdealers. 

SEBASTIAN , MAY & 
Improved Screw Cuttiug' 

�:�e�LATHE 
Drill Presses, Chucks, Drills, 
Dogs, and machinists� and ama­
teurs' outfits. Lathes o n  
Catalogues maile"dlh:�t����:1: �O: i 
165 W. 2d St., < 

N I CKEL ANODES, 

N ICKEL SA LTS, 
R O U C E S, 

C O M P O S I T I O N ,  
B U FFING WHEELS, 

E L E C T R O  &. N ICKEL 
P L A T I N C  O U T F I T S. 

SAFE BOILERS FOR A M ATE UR WORK 
By G. D .  Hiscox.- De.crlption of several types of .afe 
steam generators for the use of t lmatenrs--=-the lliW coil  RY��"{fa:I��t8�n��l�e;d i�i��I��C;:���1 

A����foA N  ���P� 
PLEM E N T, No. 7 n � .  Price 10 cents. To be had at tbis  
Office and from all  n ewsdealers. 

EDISON LAMPS 
For Batteries o r  Dynamos. 

11I to 36 Candle Power. 3 to 40 Volts. 
We wl11 send free, Catalogue E .  

which a'ives prices and description o f  
lamps. togetber witb direction s 

How to Make .. Cbeap Batte ry 
to operate them. 

E D ISON LAM P CO. ,  
HARRISON, N .  J .  

AN EW CATA LOC UE 
VALUA�EPAPERS 

Contained in SCIKNT ' FIC AMERICAN SUPPLEMENT, sent 
tret of charge to any address. 

M U N N & C I I . , 361  IIrondway, New York. 

• STEEL TYPE f., TYPEWRITERS, 
Stenci ls ,  Steel Stam ps, Rubber 

• and M etal Type Wheels, 
N e w  Y Ol'k Stencil Worl ...  Mfr.. , 100 Nassau Street, New York. (fPOP SAFETY VALVE 

WAT E R  RELI E F  VA LV E 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOR 

S i n g l e  lIel i ( �b i m e  W h i .t l e, and all I nstruments 
used In connection with Steam, Air and Water. Sole Agen.ts Jor Clark's Ltnen Fire H ose. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. &�.f��,:e, .. �:: 
BOME-MADE IN C O HATOR. -PRACTI-
cal d i rections for the mannfacture of an effective Incu­
bator th at bas been careful l Y  tested and found to per· 
torm ai' t h at may be reasonably ex pected ; with direc· 
tlons for o perating. Witb 4 figures. Contamed in SCI­
E N TIFIC A M KHl('A N SUPPLEM KNT. No. 630. Price 10 
cent •. To be had at this office and from all newslleal ers. 

Rolls Pulverizer 
, 

Simf�� �����l:d C;�8��l' cR�:��ess, 

from the machine;'! .  
The best Ore Gran u l ator for leach­

ing and concentration. 
MANUFACTURE A I,80 

Gates Rock and Ore Breakers 
A ddres8 for Catalo�ues 

GATES I RO N  W O R K " .  liO C "'0.  C l i n t o n  S r  . . C hl cn go. 
215 Frank.lin St., Boston ,  M ass. 

-----------. - -�- � � - -.---

P���!���l!��o!�P�!� 
T, M ,  FOOTE REG U LATOR CO" 

33 DeYlUUlhlre Street. B08tOU. Ma ... 

© 1890 SCIENTIFIC AMERICAN, INC.



Founded by Matlww Carey, 1785. \ H E N R Y  CA R E Y  B A I R D  Ik. CO 1 
Industrial Pnblishers, Booksellers, and Importer., I 8 1 0 Wn l n u t  St •• Philndelphia, l'a.,  U. S. A .  

;:rOur new and Revised Cat alogue o f  Practical and 
Scientific Books. Sti pages, Svo, and our other Catalogues 
and Circulars. the whole covering every branch of Sci .. 
ence applied to the A rts. sent free and f:ree of p.ostag:e 
ttl any one in any part of the world who Wll1 furnIsh hIS 
address 

PRACTICAL HANllY- BOOKS 
- Ji'QR--

ENG INEERS AND FIREMEN. 

J titutifi t !mtxitau. 
" --;;-C�9.� DERFORATED �ETALS j"M I NING SCREENS, "''''- II? -'��('''� " reOALAN o ORE SEP,6;RATORS,  REVOLV INGANo SHAKING SCREENS 

';,Jc ;- �i$t ;.':'� -�>\ J IGS  &STAMP BATTERIES""I, ' NOI O F  MILLI NG � MINING MACHINERY�Ail'''"" I 

'�� \;,L y��� �HARRINGTON & KING  PERFO RATING € ,CHICAGO.  

A Sub8ritu t e for COllI or Coke. 1 0 0  G n l l o n  .. o f  O i l  aKain8t 2,400 Pound .. o f  C o n I .  

A SYST E M  FOR B U R N I N C C R U D E P E T R O L E U M .  
The best practical results obtained by the manufacturers of Steel, Drop.Forl(ings. Brass Works, 

Bolt and N ut 'Yorks. and many other branches of commerCial product. 
We invite proposals and wi1l give estimates for the alt eration or construction of :works under our 

system. '1' U E  S'I'A N D A U D  () I I . "' U E L  B U R N E R  CO •• FOl·t PIIl. n ,  N .  Y .  

THE STEAM E N GIN E : ITS PRINCI-

45 
N O W  R E A D Y .  

Experimental gcience, 

By S T E P H E N  R O P E R ,  E ngi n eer.  
Each Work Fully lIIustrated. 

ples ,  it� development. its future and perfection . --:A pa­
per by E. N. Dickerson, giving an outhne of the h i story 
of the steam engine, and discussing the principles �pon 
whieh it operates and which limit ih� capacity. W Ith 2 
figures . Contained in SCIE '\" T lFIC AME R I C .-o\ I'\ S U PPI,E-

�rli�:'a�d
0
;-l��f�1 l ���;d��I���ts. To be bad at this 

OTTO GAS E N G I N E S .  
Over 2 5 . 000 Sold.  

Horizontal . . . . .  Otto . . . , Gas Engines. 
Vertical . . . . .  ' . .  _ Otto . . . . Gas Engines. 
Twin Cylinder . .  Otto . . . . Gas }i�ngines. 

l 1 ""'J"itf,en in plain. practical language, devoid oj theories 
01' mathematical fornwZas. 

H a n d . nook of the L ocom oti ve .-One of the most 
val u a ble treatises ever written on the subject, and con­
tains a description of the most improved types of loco-
motive� in u�e. Price . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  $'..t, � O  

• : II " i n eer�' Hnl l d)'- Rook .�The most comprehen. 
s ive and beRt illustrated book ever publi sb ed in th is country on the �team Engi ne-Locomotive, ,Stationary, :md ,' I arine - ant! the Steam Engine Indicator, 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 . 5 0  

I l I foit rnctioll !iJ " nd � u g ({e�lion s for E n g i n eer", 
nlld F il'e m e n .-This little book is made up of a series 
��p

s
e�f���t���g�ge ibt�!r�big�:� ��:cti�:�� tg� ::;:�� 

:;team Enllines alld Boners .  Price . . . . . . . . . . . . . . . . .  $ 2 . 0 0  
U § e  and A huse o f  the Stent" Dnilet',-Contain­

ing il lustrations and descriptions of a l l  classes £)f steam 
Uoners in use at the present day. Price . . . . • . . . . .  $2.00 

Cntechi sm of High 1'retilsure Steam Enllin eM,,-
I t  contains a fund of valuable information lor eng-ineers , expressed in plain, simple language. Price . . . . . . .  $�.OO 

Hau d-Book o f  !"'od(�rn l""i l e n m  Fi re E n �dDes.­
The only book of the kind ever published in this coun­try. and t reats more exten�ively on Hydraulics than 
:IllY other book in the market. Second revised edition . 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S3 . 5 0 

Han(l - Rool{ or l j a ll d  a n d  1lInri n e  Enu"i ll e s . ­
Contain ing a descri ption and il lu�1 ration8 of every d e­
Mcription of Land and Marine Engine. Price . . . . . $ a . 5 0  

Quest, l olls a n d  A n � wel'H fnr E n l{ i n e e1'8.-Con­
tains all the Questions that an Engi n eer will be a8ked 
when undergoing an exumination for the purpcse of 
procurlnl( a license. Price . . . . . . . . . . . . . . . . . . . . . . . . . .  $:1 . 0 0  

( :a " e  nnd M a n agem ent of the S t e a m  Doi ler.­
Of immense v alue to owners of Steam Boilers. 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 2 . 0 0  

Y o  . .  n �  E u a- i n e e r' M  O w n  Uook .-Containing an ex-
�i���i�?n��:haes J�ril��Ifr1: :l���

h
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o
�::e�� 

w
�r\�� 

t
f� 

lUustrations, 363 pages, lBmo. Price . . . . . . . . . . . • . . .  $3. 00 

FOR SA LE B Y  A L I. BOOI .. SEL LERlS. 

Any of the above books 'will be sent 1 0  any part oj the 
Vnited States o r  Canada on rect!'ipt oj Ust price. 

Sen.d mOrLe'Y in Reui�'ftered Lette'r, P. O. Order, or Postal 
Note. 

Send JOl' Descr'iptive Catalogtte 1nailed free to any address. 

EDWA R D  M EEKS , Publ isher, 
l o t ;.!  Wnl n n t  lStreet, P h i l a d e l phia, P a .  

SPYGLASSES, BINOCULAR AND ASTRONOMICAL 

___ T ELESCOPES OPER A.MAR� AIIJD>_.6, FULL L I N E  O F ­TOU���ES 'JPH0T0GRAPH I � BARO M E T E R S  & APPARATUS INCLUDING THERMOMETERS KOIDAKS & HAWKEYE. 
JLC��¥rf:�E;> L .  MANASS E ,  CATALOG U E .  8 8  MADISON ST CHICAGO ILL.  

T H E COP Y l N (T PAD . - H OW T O MAKE 
and how to m;e i with an engravin/l. Practical directions 
how to prepare the gelatine pad. ar.d also the aniiineink 
by which the copies are made ; how to apply the written 
���'���i�ej�� ���i;���I�O A

t
���j6��

O��� P��E��:N!i,
t
k
e
�: 

4. 3 � "  Price 10 cents. Ji"or sale at this office and by al l 
newsdealers in an parts of the country. 

IMPlw u u  SCREW P ITCH GAUGE  
T1�:\a:i'4�i�, i1�18����: :3:��2'3,s3: �g: M: 36, 88. 40. Can be used in. 

si de a nut as well as on ant­
side of screw or bolt. 

Price $ 1 . 00. 

d::l'����
e
:��fl�!�r';, Iflrii: 

versal Bevel Protractors, 
Steel Rules, etc. , etc. 
L. S. Starrett, Athel, Baa&. 

Manuf'r of Fine Tools. 

OIL WELL SU PPLY CO. Ltd.  
9 1  & 9 2  'VA'J'ER S�I'REE'J', 

P i t tsbu r g h ,  Pn . ,  
M anufactu rers o f  everything needed for 
.A :E'I..'X' :E 8 Z .A N �:JiJLLS 

either Gas .  Oi l ,  \Yater, or M ineral 
l.'ests, Boilers. Engines, Pipe. 
Cordage, Vri l l ing Tools . etc. 
I l lustrated cata logue, price 
lists and discount sheets 

on request. 

ARTESIAN 
Wells, Oil  and Gas Wells, drilled 
by contract to any depth, from 5C to 3000 feet. We also manufacture 
���[�gc����inJm��� 
able Horse Power and Mounted Steam Drilling Machines for 100 to 
IlOO ft. Send 6 cents for illustrated 
catalog ue . Piel'ce A ) ·tcIJiau 
and 0 1 1  W e l l  Supply C o "  
80 Beaver Street, New York. 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through� 
out the year at a temperature of from 3(0 to 36°. COD-
�A':,�
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� 1lill)ll1lIill\illill\l� CARY & MOEN C O.� 
STEEL WIRE OfDy O£SCRIPfiON � � 
234 IV. 29 ST. EVER & STEEL SPRINGS. NE\�YDRK CITY 

O� G A S  EN G I N E S. - A VALUABLE 
h�ft?)�;Yo�';?a:I���:;�; 1��b������\1.1:il �oJ�!�M�i���� ��� 
tail the '.' Simplex " engine invented by the author and 
Mr .\I a landin. With 23 figures. Contained in SCI F.NTIFlC 
AM I':RICAN ::;UPPLEMENT. N os. ' l :;  and ' 1 6 . Price 10 
cents each. To, be had at this office and from all news­
dealers. 

DE A FNESS &. HEAD NOISES CURED :I>)' Peck's INVISIBLE TUBUL,.R EAR 
CUSHIONS. Whi"pers heard. Com­

fortabJe. _ Succesl'fU I where all Rerneciies FAIL. Ills. book & 
proofs tree. Address )'. JIl8l!OX, 85S Broad"a1. New York. 

M A C H I N ISTS' FINE '1'OOLS. 

STA N DA R D  TOOL CO" ATHOL, M ASS. 

Sen(t ,for Catalogue a.nd P.dce lAst,. 

1 1,Yr��Io
O
C�I:��i��\����rn�nKlt(�J�f 

y
rf�V,:�n�l;·�O�r� 

fected detai Is worked ant., d rawings made. Repatr8. 
Circulars sent, Bmal1 private workshops titted with 
lathes and complete outfits of tools to let by the hour, 
day or week, to inventors for experimenting. , 

A. J.  WEED & CO., 106 Liberty Street, New York. 

The 

Combined . . . . . . . Otto ' . j �:� ��fr!�:.S 
. Gas Engines Combmed . . . . . . . 0Lto . .  and Dynamos 

OTTO G AS ENGI N E  WORKS, 
CHICAG O, PHILADELPHIA, 

N e w  York A Kency, 
t S  Vesey S treet • 

Western Un iversity 
O F  P E N N S Y LV A N I �. 

M��i�:!:i��I, 1��:lJlE�C��ri�!ycEI�ii::::,r�ir. 
C�!�; 

buildings aud abundant facilitie51. Gymnasium. N ext 
term Sept. 8th. Entrance examinations, Sept. 8th and 
9th. Entire expenses, $280 per year. For catalogue, address th e President, M. B. GOFF, IJL . D  • •  01' 
JO,... F. GRI GGlS. Treo8, . A l legh e n y ,  Penna. 
Shepard's New $60 Screw· Cutting Foot Lathe 

Barnes' Foot· Power Machi nery �'oot and Power Lathes, Dr!ll 

By GEO, M. HOPKINS. 
• 

740 Pages. 680 I l l'lI stratio n s ,  
t.!omplete outfits for Actnal Worksnop Presses, Scrol l  Saw A t t a e  h-
Business. A customer says : " Consid- lLents, Chucks. Mandrels, Twist P R I C E ,  by m a i l ,  post p a i d ,  • • • • $ 4 . 0 0  
ering its capacity and t h e  accuracy of Drills, Dogs, Calipers . etc 
your No. 4 J ... athe. l do not see how it Lathes on tria l .  Lathes on 
;��)�rp�d�dUf���:�o���lils°':i:gfy �re: 

p
�e��

n
ior catRl0gue of Outfits S E N D  for FREE  I LLUSTRAT ED C I R C U LAR and 

gant. I can turn steadi ly  f o r  a whole for Amateurs or A rtisans. 
day. and at night feel as little tired Address H. 1 ... SH J�PA ltD. as if I had been walk iD� around." A G E N ')', 

Table of Contents. 
Descriptive Price List !free. 1 34 East � d  Street, 

W. �\�J��� :fT�Ift���fO�d\Jl. " Cincinnati, Ohio. M U N N & CO . ,  P u b l i s h e rs 

BARREL MACHINER Y. I . 
THE P H ONOGRAPH.-A DETAILED 
description of the ncw and improved form of the pho· 
0I1graph just brought out by Edison . With 8 engrav­
in�s. Contained in SCl F.;':TIFIC Al\f.ERIC_<\N SU.PPLE­
l\U-;NT, No. fj 3 2 .  Price 10 cents. '1'0 be Imd a\. this 
office and from all n ewsdealers. 

EB�F�At'O���Y�S �ftt�t of m!la� �d�ldifftt �l!m�rfttJ,}l:lt 

�ll�&�l�r'!A�g;e BICYCLES 
High grade,- cowhorn bars , spade handles, 

Kirkpatrick saddle ; \Varranted one year. 
50·in. worth $55, for $32 \ 44-in. wortb $40, for $22 
4F1·\n. worth $50, (or $27 42· i n .  wot1 b �35, for S20 CATA. f.'REE. 46·in. worth $45. for S2a S8·in. wortb $30, for $11 

Tangent spokes $1 extra. Easy payments. Agts.wanted 
ROUSE, HAZARD '" CO., 16 G Street. Peoria., Ill. 

ALSO A FULL LINE OF WOOD WORKING MACHIN ERY. 

T Y P E W R I T E R S.  
Largest like establishment in the world. First­

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma­
chines sold on monthly payment.!. .AJJ.y Instru­
ment manufncturedshipped, priviJegeto examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated. Catalogues Free. ,,'I'YPEWRI'I'ER t 70 Broadway. New York. HEADQUAR'I'ERS, ) 144 La Salle St. , Chicago. 

3 6 1  B roadway , N e w  York .  
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t � 1\ el� , A ngle 1\1 11'1'01 O:! ,  Plamme-
'� ten�. Pan t()gIHph�. EngIneers' 
-_ Shoe Rules, Levehng Rods. L.��E= .--1 P,-les, Chums, etc. 

ROCK BREAKERS AND ORE CRUSHERS .. � Catalogue on application. 

manufacture and supply at short noUce and lowe&t rates, Stone and Ore Crushers. COD- IDEAL MUSICAL BOX . the invention described in I�etter8 Patent issued to Eli W. Blake, .June 15, 1858, to- I 
gether with Nli::W A ND VALUABJ,E IMPHOVEM tcNT8, for which Letters Patent were granted ·1· ] 8  the l l R t e lit l  In ven ti on i n  Swiss Mu sical IIOXfOK  MHY ll. th (aId .1 u ly 20th, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are constructed It h. t h e �'veet e!!'it a n d  Most ."erfect IUfinrnlJleUI 't��.rn�lrEi; �;t,u��il ltY & M A C H I N E  (: U . ,  M n n llfllcllll'e rs, A N � O N J A ,  (� O N N .  r:fu��ef��li!�I';l'h! lr:a;�����r�ci�fo�UM)�;t;�P�J�:e��� 

C O l'ELA !S O  & B A C O N ,  A "e nts, NEW Y U R K  and I'H I L A O EI.PHIA, America. Send 4 cent stamp for I 1 !u.trated Catalol'ue. 

I J AC O T  & S O N .  30;EIU���:mlY' IC� an� . REFRIG�RATING MACHINES I M PROVED iV,�c�,rr�:.t,.�in�'t�oi�I��,II�: The Plctet ArtIfiCIal Ice Company (LImIted), Room 6, Coal & Iron EX New York. A l.o Machines for Knitting and Weuvin" lieed., bll i l t  to order. Competent men furn i shed to Ret up machine� 

C E L E B R AT E D S U T TO N  R I N G  R K I N G . 
PIONEER RUBBER PACKING P O S I T I V E LY A N T!'  F R I C TI O�  S P E CI A L LY E N D O R S E D  I S P EE D  ENG I N E S  

- .. S E N D  F O R.  SAMPLE P�CKA."HNP PI\RTI C\j<�j\.P,) T O  E R I E R U B B ER- \. pA U S A 

TH E  P E N N A. D IAM O N D  D R I LL & M F G .  CO. 
B I ItOS nOItO, I' A . .  Bui lders o f  High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rol l s  Ground and Grooved. 

T H E  B E ST LI M E  K I LN KN OWN 
or no pay. C .  D .  P A G E ,  Roche.ter. N .  y ,  

H OW TO MAKE DYNA M O ·  ELEC TRIC 

VOLNEY W. MAtJ!IPlIr.'& CO., 
FRICTION PULLEYS CLUTCHES ann ELEVATORS 

PllO V l D Kl'i C K .  It. I. -------

BICYCLE or TYPEWRITER, 
6SAVE M ON EY, Be'ore you bu)' & 

Send to A. W. GUMP & CO. DAYTON. OIllO. . forp dces. New Bicyclee. at"reduced price�,  and 400 second·hand one�. BICYCLICS, GUNS And TYPE-VVRITER!=: taken in EXrRANGE. 
INVISl n I.E H I N GES .uitable for "n kinds of flne 
work. Send for samples and price l ist. lKVISIBIJhi 
UINGE CO., 818 Chapel Street, New Haven, Conn. 

..d:i�� -DIVING APPARATUS -r;;'l�",i' A N D  F I R E  D E PARTMENT S U P PLI ES (:' _'-� A . J  MORSE & SON 140 CONGRESS ST BOSTON . 

HELIOGRAPHY OR THE ACTINIC 

Hud run thpffi i f  rtesired. 
A .  A. � .ll l 'I' H ,  Leo m i u !'t rer,  11ln88 . ,  U.  S. A .  

R�������_�_��:...�.:..��l. The Strongest. Cheapest, 

Bt l ' B 1 S" � and Best. �"tstenin" tor a {es e t I ttl! . J"eat.her and Rubber Belt. �--�-· -il·-:;. :r;Ti'iT'?';!'j"! - ing" Beware of poor im-1 1111 1 1 1 1 1
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I •. I. I.; . itaU nn.. None genuine ) � 1. '. 'lL'itl, o n i  t1l'is 'Prade ltla'l'k 

i. - .�.'.:'''''-: ..•. __ <1�I1�:i!l a1UJ, J> 1 C l' U R E on the 
• � package. ; . ��"J Greene, Tweed & Co. 

I ".-. .,,,"\\ sa Chambel'S St . ,  
NEW YG tK. 

WANTED To manufacture Dud intro-
d
. 
nce on royalty, one or

. 
more 

good househOld or agricul­
tural implements, preferably made of iron or st,eel, Our facilities are the best. Corres­pomtence flolicited. Addre�s G OODELL Co., Antrim, N. H 

Machines.-By Geo. M. Hopkins. 'Vlth drawings to scale 
and full directions for constrncting dynamos of d iU·erent 
sizes. �lhe smal l machine is i ntended tor experimental 
purposes. 'Vii i  heat from 4 to 6 inches of platinum wire. 
produce the electric l ight, dec0mpo!'!e water rapidly. 
magnetize steel, ring 1\ large gong, giv e  powerful shocks. 
operate induction coi ls , and will, tor temporary uSP, re­
place 8 or 10 Rum�en cells. Contained in SUPPJ.F.MENTS 
) 61 and �) 99. Price 10 cents each. The l arger ma-
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,lZiv ing detailed directions for the practice of twelvp. J uly 16, 1889. Address C. S. \V A h D .  Cavendish , Vt. 
di:1ferent processes of copytn� drawin�s. viz. : The Cy- I ----. .---. �--.---- ---.---.-- -
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d
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pound wound machine. Can be run tor a short time by 
two or four men. Requires one hor�e power for con­
tinued running. Be�t. engravings of dynamo ever pro­
duced. Det.ai l s  of every part shown. \\,inding of arma� 
ture and tield magnet plainly i l lustrated. A ny intel­
ligent person with the aid of these drawinj.!8 and instruc­
tiOD S  may make useful, durable. and effective machines. 
Contained in SUPPI,EJ\lENT 600. Price 10 cents. 
MUNN & CO . . PUBLISHERS. 361 Broadway, New York. 

I

NVESTigateyourselfand be convinced of the 
great opportunities offered canltal in 
PITTSBURG, KAS·NO· W' 
Natural advantages un-equaled. For further information add . I Pittsburg Town Co.. Pittsburg. Kansas. 

W
HAT Uncle Sam and Aunt Columbia think, etc., of and Seattle its Metropolis. Address ASH I N STO NEshelman,Llewellyn&Co. ,Seattle,Wash. 

MONTANA'S Garden city, M ISSO U LA. 
������:.-.;=. �!�agn:��������\�g agricultural lands, mines, iumber, etc. " .Mls80ula 
Illustrated," a beautiful book, sent free upon application to McCONNELL, COOK & CO., 

Real Bstate and }'lnaDelal Agents, JIlSSOULA, MONTANA. 
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¥�� ��ll:.r l(f�Jf�<���n�o��it.�o���; ce8S. blup l ines on a white grounrt j pizztghtlli 's Positive scene Fi1't een thousand dol lars or cable ca�h offer. A l so Cyanotype Proce�s. dark blue line8 on a wt t lte ground ; Everlasting Candle  patent . .  \ I t!n ufacturers having spe-
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�et�'�gI�� grou'1 d ; S h a w c /'oss' GaJltc Acid Process, black lines on vll le Road, London, England. a white ground ;  A r�entlc Nitratp Process. whit e lines on a black ground, or 'nice 1�er.'m. : Uranium Salt Proces�, 
brown or gray lines on a white grounc1 i Pnitev lll's Gel­
H t i n e  Process ; CrOM & Verg-erand's Ammontc Bromide 
Proces!', dark brown lines on a white ground ; Zinco­
graphic Process. <'::nn tainen in SC TE l\'TTFI C A M I' ;R ! CAN 
SUPPI,I'''I E ''T. No. :;1'4. Price 10 cents. To be had at 
th is office and from all n ewsdealers. 

E��!�l����:D�:�!�k�t�! Professors, 10 Assist ants : t wo buildings. extensive facilities, field outfits, draughting-rooms, la.bora.tories and shops. Tuition, t65 per annum. Free 
course in highway construction. For catalogue of this 
or Academic, Law, Medical, Biblical, Dental or Pharo maceutical Departments, addres8 at once 
WILSB':r�""a"��' NASHVILLE, TENN. 

F O R 8 A L E .  !��II� Y.�rl\I:r���l1!���;{�t:d 
circulars to W. H. THOMAS, Patentee, Jenkintown, Pa. 

T� S c ientlf i c A meri can 
PUBLICATIONS FOR 1 890. 

--0-
The prices of the d iff'erent publ ications in the UniterJ. 

States, Canada, and Mex ico are as fol lows . 
RATJj;8 BY lIAIL. 

The Scientific American (weekl y  one year $3.00 
The Scientitlc American Supplement (weekly), one 

year. . . . . . . . . . . 5.00 
The Scientific American , Spanish Edition (monthly) 

one year, . . . . . . . . . 3.00 
After bei ng on the M a rket F ive Yea rs The SCientific American. A rchitects and Builders 

EdItion (monthly) . one year. . 2.50 
COMBINED RATE". 

011 Tank. 

The " A  e M  E " Sti l l  leads ! 

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

The Smentttlc American and Supplement, . $7.00 
The Scient 1fi c  American and Architects and Build-

ers h:ditioli, . b.OO 
The Scientific American, Su pplement, and ArChi-

tects and Bui lders Edition. 9.00 
Proportionate Rates for Six Months. 

This inc ludes postage, which we pay, Remit by postal 
Qr express money order, or draft to order of 

M U N N  & C O  . . 361 Uroadway, N ew York. 

w 0 R K I N G M O D  E L S & LIGHT MACHINERY, INVENTIONS DEVELOPED.  Send for M odel Ci rcu lar. J ones  Bros .  E Co. ,  C i n ' t i .  O .  

© 1890 SCIENTIFIC AMERICAN, INC.



�ilverti$ement$. 
I n 81de PaRe. each i n serti o n . - • .,. !)  cents a l i n e .  
Dack P n " e ,  e n c h  I n sert i on - • - $1 .00 a l i n e .  

The above a r e  charg"es per agate 11oe-- -about eight 
words per l ine. rrh i s  notice shows the width of the line, 
and is set i n  agat e type.  Engravings may h ead adver­
tisements at the same rate per agate l i n e .  b y  measure­
ment, as t h e  letter press. Advertisements IDU!!t be 
received at p u b l i cation office as earl y as �1hursday morn .. 
i n !!  to appear in next issue.  

* ONE S TA!: !lAClt SAW WILL DO AS I.!UCII * 
\'VORl!: AS rIVE or ANY OT!lEll ltIND.-N. 13. 

$titutifi t 1\tutritlu� 
$85  \..o�e\\ Di:'lmond Safety $ 85  
D iamond Frame, Steel Drop Forgings. Steel T ubing, Adjustable Ball Bearings tf) all Run ­

ning Parts, Illclnding Pedals. Suspension Saddle. li'inest mat.erial 
, money can buy. Finished in enalllel and nickel. 
' Strictly high grade in every part icu lar. No better mach ine  made at any price. Y BICYCL E C ATALOGUE FREE. 

, J O H N  P. LOVELL ARMS CO. , 1 47 Washi ngton Street, BOSTON ,  MASS. 

F O R O I N O  A N D  WELD I N O  BY P ETROL AIR  B LAST FIRES.  
.A.11 <>:1.1 :J3 e l.ovv :J3"U.r :n.ers .  

HRPH..KSEN'fED BY Victor Bicycles ! 
For pleasure, business. recrea­

tion, and for a n y t h i n g  you 
could use a bicycle for. 

Wm. Pickett, Son & Co., 170 Lake St.., C h i eago i and St. Lou i s .  'V. S. 
Collin s , 17] B 'way, New York ; Chilion JOlle�,  G-anan oque. Can .;  G. 
M. Smith. Los Angeles, Cal . ;  Alden Speare's Sons & Co.,  3 Central 

W harf, Boston; Kalamazoo Spring & Axle Co.,Kalamaz()o,  :\-Iich. 
***We will  replace i n  Stock or M u t ual CompanieR any Insurance 

canceled on account of using this system VI' hen in-
Y J C 'I'() H �  A RE BEST ! stal led aecording to o u r  plans. 

S e n d  for catalogue, THE A ERATED F U EL COM PA NY, Spri ngfield , Mass.  
Oprman Whc�l CO. , �lakHS, 

(� h icoPt�e F a l l s .  lU nss. 

ELE C T R I C I TY, L I G H T  AND H E A T .  
� A  ledure b y  Prof. C .  F .  Brackett,  delivered before 
the New York Electri c  Club --Fact� a bout e l e ctrical con­
d u ct o rs. Production of electric l i g h t  in the chealJ est fg:;lit��c�:�-U���� �i��r����C�
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ru e n t,s Contained in SC I E N TIIt' J C  AMEHI C'AN � U P I' L �;­
M I�:NT. Nol'l. fi8:J and 6S-1-.  Price 10 cents each. ':ro be 
had at this office and from all newsdealers. 

MACHINE-MOLDED 
C E A R I N C .  

Drivi ng Plant for Cabl e  Rai lways. 

LEFFEL TURBINE WATER WHEELS. 
S h aftirg, P u l l eys, and H angers. 

ilIixer" and G e n et'at O utfit for ]4' el'tilizer WOl'ks 

N. B.-Speci H l  attention given to H eavy G earing. 

Facilities for the heaviest claRs of m achinery. 

Robt. Poole & Son Co . , �altLmore, M]. 

NEW KODAKS 
TfE/� \ 

TO BUSINESS MEN O�V�Rf\CT�ICAL 

t i�':;: �l
a
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S
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S 
cfr�,il�rl�;� $· . .. ,··. 1�:r· YP�lIKITIK 

" YOlt press the button, 
we do the rest." 

IS many tImes "reater t h an that of an y sundar Journal , .. Seven New 
Styles and 

Sizes 

nuw publ ished. It  goeR into a l l  t h e  Stat es and 'l'ernto- . , � . . 
ries. and is read in a l l  t h e  prinCipal  H brarieR and reading 
rooms of the world. A busi n ess man wants something 
more than to see his advertisement in a printed news­
paper. H e  wants Circulat i o n ,  This h e  has when he 
advertises in the S(,IE�'l'IFIC A)'I E ltTC A K .  A n d  do n o t  
let the advertising a g e n t  intiuence you to s u bst.itute 
some other paper for the 8(,IE�']'n'lC A M ER1CA N .  when 
sel ecting a list of p u b l i cations i n  wU ICn y o u  oeclde It is 
tor your interest to advertise. '£his i s  frequently done. 
for the reason t a at toe agent gets a l a rger commiSSIOn 
from the pap9rs havmg a smal l Ci rculation thl\n i s  al l ow­
ed on the SCIENTIFIC A l\I E RT('A�. 

For rates �ee lOp of tlr8t col n m n  of this page, or ad­
dress Ill lJ N !\  &; Uti . •  I' u b l h h ,· r  • •  

3 ti 1  B I'o a dway , I\ e w  York. 

KEEP COOL ! 
C I,ARK' S 

Light - Runn i ng Venti lati ng 
F.A.:L"\T S. 

Adapted f o r  Ventilati n g  a n d  Dry­
ing of every d escri vtion. 

Catalo� ue free. 
«EO. P. CI,ARn., 

B o x:  L, 'Vi n d sor Locks, (' _����=,�����A�g:,e",nllt�,,,74,:4 B ' way, New ' 

ALUMINUM. -DESCRlPTION " 
method of manu facturing this m etal fr, 
��[�i8����:�

e 
A d6i���� �lu�in3f.� rW 

S P P I 'LEM !l:NT, No. ' 3 1 . Price ] ('  
t h i R  otJice and from a l l  newsdea1 ' 

.N 
.d at 

�� Cata l ogue 
:, T L Y  P U B LI S H E D .  

.!ug u e  containing over 1 00  pages, i n c l u d a  
. more t h a n  fi f t y  ditl'erent subjects. \V i l l  be 

� to any address o n  application.  
.:"  N &:: CU., Pub l i shers Scientific Ameri can, 

: u n  I1 " oadwa y ,  N ew Yo rk. 

Thp 1lOJOR of 1 9th CENTURY. 
C a n  be used A I l J! Pla ce. to d o  Any 

Trork. a n d  b y  A n ll Un !' .  N o  B o i l e r ! 
No F i r e ! No S I (:'am ! No A shes ! 
No Gauges ! No E n � i n eeI' ! A per-
1'ect l y  safe �l otor fot' all p l aees and 
pu rposes. Co�t 0/ opcra t io n alJo u t  one 
cent an hour to each 'indicated I /orse. 
pOll..'er. For c i rcul ars, etc.,  add ress 

Eoooomy. lIeliability,  Charter Gas Engi ne Co. 
Simplicity, Safely. P. O . Box 148, � t t" l' l i ll � ,  

PAT E N T S ! 
J\-i �S S l{S. l\l UNN & co.,  in connection w i t h  the publi­

cat.ion of t h e  S c n ; N T I FIC A 1\I E H
I

CA :-.' ,  cont i n u e  to ex .. 
Il m i n e  i m provements, and to act as Solicitors of Pateuts 
for I n ventors.  

I n  this line o f  business they have had forty-one years' 
!xperience.  a n d  now h:lve 100nl tulln! facilit ies for the 

I p '."eparation of Paten t f)rawim.!s, 8pecifications,  and the 
protiec u t ion of A p p l icat i (IDs for PatentR in the L" n i t ed 
States, Canada. and Foreign Countries. Messri<> • .  \1 unn & 
Co. also ai-t e n d  t.o t h e  preparation of Caveats. Copyrights I 
for Hooks. Labels,  Reissnes, AssIgnments.  a n d  Reports 
on lnfr i n g-ements of Patent.s. A l l  busin esi'l i n trusted to 
them is dune wit.h slJeClal care and prom ptness, on v ery 
reasonab l e  terms. 

A pam phlet sent free of charge. o n  application. con .. 
taining ful l i n formation about Patents a n d  how to pro .. 
cure them ; direction� concerning Labels, Copyrights, 
Designs, Pat ents, A p peals, UeissLH':8, Infrin gements, As­
signments, Rejected Cases. Hints on the Sale of Pa­
tents, etc. 

We also send. free of chargf', a Synopsis of Foreign Pa­
tent Laws. showing the cost and method of i'lecurin� 
patents in all the prinCi pal cou ntries of the world .  

M U N N  &: CO. , Sol i c i tor .. o f  Patent., 
at;1 Broadway, New York. 

BRA NCH O �'FICE8.-No. 622 and 624 F Street. Pa­
Oill" Bullding. llear 7tb Street, WalIbingtoll, D. C. 

Cat.alogue free. A d d ress Typewriter Depart ment, 
1)() P E  iU FG. (: 0 . ,  Boston, N e w  York. Chicago. 

D RI I . I. C : HU U K ,  
e i t h er Straight, 'l'aper, 

s h ank t:IO I R .  Rend for 
"' cn,l n',wlw. to STA N]JAH]) 'l'ooL Co .. , , 0.. M a n u facturers of 

. T w i s t  Dri l l s .  Taps. Reamers. Mill­
ing Cutters, Chucks & Special frools. 

ALL LOADED WITH 

Transparent 
Films. 

Il ..... or sale by all Phot o .  �tock Deal ers. 

TH E EASTM A N  COM PA NY, 
RUCHESTER, N. 1". 

'!' .,RISON CONVEYOR ! 
,fain, Coal , Sand, C lay, TaR B. rk, L inders, Ores, Seeds, &c. 

. BORDEN, SELLECK & CO. , ! Ma'i.�'�'!,rs, l Chicago, ilL 

S E CT' 
INSULA" 

"nd Experimental 
.:\1 achinery, metal 

� RA nCR, snccessors 
.:et. New YOl'k. 

.; OYERIH liS 

EVEN THE BROWNIES MAKE PHOTOGR.APHS 
W E  M A K E  A L L  K I N DS O F"  . .  �tRI�AN ntt TtttrH�Nt �� I PHOTOGRAPH IC OUTf iTS f O R  AMATEURS, 

Send for our New I llustrated Catalogue and .:15 M I LK ST . ,  BOSTO N ,  M ASS.  copy of M o dern P hotography. 

ROCH EST E R  O PTICAL CO. , 
T h i s  Company own s the Letters Patent 

g ranted to Alexander Graham Bell,  March 
7th, 1876, No. 174, 465 and Janu ary 30th, 
1877, No. 1 1:)6,787. 

The transmission o f  Speech by all known 
forlll s of Electric Speaki n g  Telephones in­
frin ges the right secu red to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its l i censees respon sible for such 
u n l a w f u l  use. and all the consequence!! 
th ereof. and liable to s u i t  th prefor. --------------------

ALLEf'U-I--� CASTINGS Ff\!!rv1 ",f'ECIAL E:RNS 
� � 1\ t:lL AND FI N&GRAY IRON ALSO ST EEL 

=-DEVLlN •. f i NE TlNNING JAPA-N �A1r 
I S 'll · Ft N I SH ING , N 

� TtfOMP; LEHIGH AVE ", A"'ERICAN ST PHILA 

18 A Q U E D U CT ST • •  R O C H EST E R .  N ,  Y. 

CUTLER D E S K B E S T  I N  T H E W O R L D .  A . C U T L E R & S O N .  
• B U F F A L 0 ,  N .  Y. , U S A . 

SY�AC��[ M�llt��l[ I��� W�RKS 
W , B  B U R NS P R O P "  

F o r  a l l  k i n d s  o f  l'A !i'SENGER a n d  FREH� lI T  
E l e v a t o l· �ervice. 

OTI S  B R O T Id E R S  &. CO. 
General Offices, 

B .\ S E  - A D ESCRl Pl'I ON OF I th e great national game of the United States, hy an 
I Eng]i s h  WI iter. J n o .  Ne"'Vton C rane, with dia gram of th e field and 7 il lustrations of players. Containett in SCI" 

F; :-.; T I F I C  A ]'I E H I C ..\" I\  S n p l'LEM I<;1'T, No. CHI 3 .  Price 
10 cents. 'ro be had at thts office and from all news� 
dealers. 

T ::a:: E 

$ t i tn ti f i t  �mtt i tan 
ESTA BLI S H I<: D  l S46. 

The Most Popular Sden tilie Paper in the World. 
Only 8:1. 0 0  a V e n .·,  incl n d l n /l l·c.tnge. Weekly. 

()� NUI .. berM a V ent'. 

This wi dely c l l' c n l nted and splendidly lII u strated 
paper is pu b l s b f d  weekly. Every Dumber contains six­
teen pages of useful infOl mation and a large number of 
original engravings of new inventi ons and discoveries, 
repreRelltin� Engin eering \Yorks, Steam � 1  a chinery, 
New [nventions. Novelties in MechaniCS, Manufa ctures, 
Cbem istry, E lectricity, Te egraphy. Photography, Archi­
tecture, A griculture . Horticulture, Natural History, etc. 
Com plete List of Patents each week. 

T � r ll l s  of !S U b8CI' l p t i oll .-One copy of thz SCI EN .. 

'l'U'Je A ' ; E R I C A N  will be sent for one "ear-52 numbers­
postage prepaid. to any subscriber iu the United States, 
Canada or Mexico, on receipt of lll l'ce d o l l l l l·" by the 
publiSh ers ; S IX montts, $1.50 ; three months.  $1.00. 

C l ll lHo! . -� pecial rateS for several names. and to Post 
l\1 asters. W ri t e  for lJart�culars . 

'llbe safe�d. way to Yt'IDrl 18 by Po�tal  Order. Draft, or 
Express Money Ord er. �lont�y carefully plH ced inside 
of envelopes. securely Eeal e d ,  and correctly ad dressed, 
seldom goes astray. but is at the sender's risk. Ad .. 
d ress aU letters and make aU orders, drafts, etc. ,  pay. 
able to 

�'O'NN &; c o _ .  
36 1 B roadway. N ew Y o r k .  

• 
T � E  

Sc ientif ic Amer ican Supp lement. 
T h i S  is a separate a n d  distinct publ1catlon from 

TH K S C l H: S TlF.lC AME R I C A N .  but IS unHorm therewith 
in s i ze, every number contai ning sixteen large pages full 
o f  engravings, many of w h ich are taken from foreign 
papers, and accompanied with translated descriptions. 
TH E S ( , I Ir. :\ T I FIC' A M ER I CAN SUf'PL l!;M ICNT i s  published 
weekly, Jlnd in cludes a very wide range of contents. It 
presents the most recent papers by em inent writers in 
aU the prin Jlpal d e partments of Science and the 
U seful A rts, embraCing Biology, Geclou;y, Mineralogy. 
Natural History, Geo/;;!: raphy, A rchreolog-y . Astronomy, 
C b e rn istry , ElectriCity, Light. Heat, .\ l echani ca] El1 gi .. 
neel'i n /i! .  Steam a n d  Railway Engin eering, :l\l ining. 
Sh i p  Bnilding, M arin e  Engineering, PhotogrB phy. 
TeCllll ology, Manufacturing I ndustries, Sanitary En­
gineering, Agt:icuJture, Hortic ulture, DomestJe Jj;cono .. 
my, Biogra p h y, Med icine. etc. A vast amuunt of fresh 
and valuable information obtainable in no other pub� 
licatlon. 

The most imp6rtant EWJineering Works, � I  echanihIDs, 
and Manufactures at home and abro&.d arA illustrated 
and described in the SUPPLEM E!'\'T • 

Price for the 8l'PI)L1�l\:[ENT for t h e  United States and 
Can ada. $5.00 a year, or one copy of th e  SCIENTIFCC AM. 
EHICAN and one copy of t h e  SUPPL E l\f l C N T, both mailed 
for one year for $7.00. Si n g l e  copies IO  cents. A ddress 
and remit by postal order, express money ord er, or check, 

JI U N N  &; C o . ,  3 6 1  Broadway, N. Y •• 
P ublishers SCIE"T I l<' I C  A�lE lllCAN. 

• 

Building Edition . 
TRE SC IENTIFIC AM ERICAN A RCHITECTS' A N D  

B C I LDERS' EDI'l'ION is 1 ssued m onthly. $2.50 a year. 
Single copie s ,  25 cents. Fort y  l a rge quarto pages, equal 
to abou.t two h un d red ord inary bc)Ok pa�es i forming a 
large and splendid l.l'l agazi ne of A I'cbi l ec r u l'e, rich .... 
ly adorned with efegant plates in colors. and with other 
tine engravings ; illustra.ting the most interesting ex .. 
amples of modern Architectural Construction and 
a l l i ed subjects. 

A special feature is the presentation in each number 
uf a variety at the 1atpst and best plans for private resi­
dences. City and country. including tho�e of very mod .. 
erate c08t as well  as the more expensive. Drawings i n  
perspective and i n  color are given, togetb er with fun 
Plans, Spec fications, Sheets of Details, Estimates, BtC. 

The elegance and cheapness of this magnificent work 
have won for it the L a rgest e l l'en tation of any 
ArchlwclUral publication In the world. Sold by all 
newsdealers. $2.50 a yea". Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 
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