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EST ABLI�HED 1845. 

THE NEW STEEL FLOATING DERRICK AT THE 

BROOKLYN NAVY YARD. 

We illustrate herewith a new steel derrick of great 

lifting power, recently constructed for the United 
States Navy Yard, Brooklyn, N. Y. It waR built 
by the Pus�y & Jones Ship Building Company. 
Its calculated and allowed lifting power is 75 tons, 
making it rank among the m ost powerful of the fioat. 
ing derricks in this harbor. 

The structure is carried upon a pontoon, rectangular 
in shape, 60 feet wide by 63 feet long. The pontoon is 
divided into compartments, access to which is had 
through hatches or manholes, and is hallasted with 22 
tons of cement ballast; the steel weighs in itself 70 
tons. The superstructure is placed upon the long axis 
of the pontoon, and is a little advanced toward its front 
edge, in order to give the boom a greater reach. At its 
rear end there are five tanks for water ballast, and 
since its completion two auxiliary water tauks have 
been put in on each side. The object of these tanks is 
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to afford a counterballast during heavy lifting opera· 
tions. In the pontoon is established a powerful pump 
with 6 and 8 inch connections, that can empty all the 
five main ballast tanks in half an hour. A couple of 
fire hose connections are provided, so that the pump 
can be used in an emergency as an auxiliary fire en· 

gine. 
The tower is built of steel I beams and rods and 

contains 63 tons of metal. The base ring on which 
it stands rises 4 feet from the deck. Measured on 
the slope of the main struts, the length is 58 feet 8 

inches to the first platform, termed the crow's nest, 

upon which the base of the king post rests. The 
struts celtinue above this until they reach the crown 
casting. 'l'be king post is 65 feet high; 14 feet 7 inches 
from its base it passes through the crown casting. Just 
above the crown casting the front and back booms are 
connected to it.. The back boom is a box girder made up 
of plates and angle irons, and is 2 feet sq uare, weighing 
6r\ tons. The two members of the front boom are 
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16Yz inch I beams, spaced far enough apart for the 
sheaves and tackle to work between. The object of 
the back boom is s i mply to afford a point of attach· 
m ent with advautageous leverage for the back stays. 
These may be fa�tened at one of two points. As 
shown in the drawing, they are attached to what is 
known as the ball carriages, that work upon a circular 
railroad that runs around the base ring. When thus  
connected the  boom can be swung around, the ball car· 
riages traveling around the base also. For very h eavy 
lift-iug the back stays are disconnected from the ball 
carriages and are secured upon turn buckles placed 
upou the after edge of the pontoon, thus increasiug 
their power, but at the same time preventing tile boom 
froUl being' swung. 

The upper surface of the members of the main 
boom has planed upon it sliding ways for the carriage 
which supports the sheaves. This carriage bears two 
lifting tackles. Olle is a gantline or siugle fall, for light 
work; the other is a 16·fold purchase, for heavy lift· 
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ing. At the end of the boom stationary sheaves are 
secured, and tackle is provided for dra wing the sliding 
carriage in and out, according to requirements. In 
order to rotate the beam, a single line of steel rope is 
carried around the base ring bearing against a number 
of rollers set vertically. The end8 of the rope are se
cured to tbe ball carriages at the end of the back stay. 
These ropes enter the engine room, and are carried to 
a windlass drum, and being pulled one way or the 
other draw tbe ball carriages around the base ring and 
cause the boom to swing as desired. 

All tackle it! carried to one main hoisting engine 
placed upon the deck of the pontoon in the engine 
house. '!'his engine has two cylinders 8 by 14 inches, 
and by a system of worm gearing and clutches actu
ates any of the different windlass drums required. To 
give some idea of the size of tbe parts, it may be men
tioned that the hoisting gear alone weighs 13� t.ons; 
that the lower main hoisting block, with its eight 
sheaves, each 26 inches in diameter and working on a 
2� inch steel pin, and receiving 1� inch steel wire 
rope, weighs 2,000 pounds. 

As regards bearings, ball bearings are used at three 
places. One, as just mentioned, at the foot of the back 
stay, another at the foot of the king post, and another 
upon the crown casting directly under thfl booms. The 
sheaves in all the blocks have plain brass bearings. 

Two windlasses are established upon the deck of the 
pontoon outside the house, and are driven by a Man
ton steam-capstan engine. These are useful in Il!oving 
the pontoon and in many operations on shore or on a 
ship's deck. 

The load limit is as follows: With the back stay S<l
cured to the after edge of the pontoon, 7[, tons can be 
lifted with the sliding carriage at two-thirds the length 
of the boom, and at full boom length 50 tons can be 
lifted. With the back stay brought into the ball car
riages at the base of the tower, 30 tons can be lifted at 
two-thirds boom length and 30 tons at full boom length. 

Tbe derrick is in constant use putting in and taking 
out boilers and machinery in general. The engraving 
shows it in position for working upon the United States 
steamer Boston. In the background, to the left of the 
picture, is seen the old stationary derrick, now little 
used. This had a capacity of 60 tons, and in its day 
was one of the great derricks of the country. The new 
system favors a leRs lofty superstructure, in order to se
cure greater strength. 

• Ie • •  
MisC'ellancous Notes. 

What part of the New World did Columbus first set 
foot upon? has long been a mucb disputed question, 
and added importance now attaches to the &ubject 
from the fact that Castelar and other Spanish notables 
are proposing to make a combined voyage of vessels 
from the Old WOI'ld to the New in September and 
October, 18112, as a feature of the honors to be paid to 
Oolumbus. Gov. Blake, while Governor of the Baha
mas, a few years ago, made several cruises among the 
islands of which he had official charge, for the express 
purpose of stUdying this question. With the log book 
of ColumbUS to guide him, he followed the explorer's 
course as nearly as possible. A draughtsman sketched 
the outlines of the various shores, and the governor's 
wife made water color drawings of the scenery. He 
also studied the dangerous currents against which the 
early explorers had also to contend. By a process of 
elimination, one after another of the islands was reject
ed, a8 failing to fully satisfy the description given by 
Columbu!!, while Watling's Island wholly agreed with 
it. It had the lake in the center, the fertile soil, the 
"eef encircling it except at the capacious barbor with 
its narrow entrance, and the bluff bard by. Such an 
independent study, togetber with the conclusions of 
the �eographers who had not themselves seen it, en· 
titles'Vatling's Island to be definitely considered as 
the spot seen when tbe joyful cry of .. Land!" was 
raised, and indeed it has been officially named San 
Salvador, although many authors bave heretofore 
called Cat Island San Salvador. 

A curious incident in connection with the recent 
launch of the Royal Arthur at Portsmouth, England, 
is made the subject of a sketch by a London Illustrated 
paper. No sooner had the water become quiet after 
the vessel left the ways, than numerous small boats ap
peared upon the scene, Ilnd their occupants, equippe(l 
with a variety of long-handled scoops, began to collect 
the grease floating upon the surface, and which had 
been used to insure the slipping of the vessel smoothly 
into tho water. It is said that several hundredweight 
of grease had been employed for this purpose, and the 
thrifty boatmen would undou btedly be able to dispose 
of their unique variety of flotsam for similar dockyard 
service in the future. 
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THE GREAT GUNS OF THE JAPANESE NAVY. 

The attention of naval and military authorities has 
been strongly drawn of late to the remarkable differ
ences in the effective power of the heavy guns of 
English make and those of thfl French. 

The 110 ton guns of the English navy, constructed at 
immense cost, represent the latest and most formidable 
type of armament which Britain has produced. If 
the calculations of the makers could be realized in 
practice, the power of these guns would be astonishing. 
They are 43 ft. 8 in. long, 16)4 in. bore, intended to 
sustain a charge of 960 lb. of pOWder, carry a projectile 
of 1,800 lb. with a muzzle velocity of 2,128 ft. per second, 
equal to penetration of almost 34 inches of wrought 
iron. Several trials of these guns have been made with 
charges much below the maximum, and in every in
stance the guns have been so much injured as to 
render it dangerous to subject them to full tests. The 
latest trial wat! that of the 110 t.on gun of the war ship 
Sans PareiJ, at Shoeburyness, with a moderate charge 
of powder. The result was the bore of the gun was 
found to have drooped and also to have become later
ally deflected. This is much to be regretted, for the 
gun is a magnificent specimen of mechanical construc
tion. 

In France the great company known as the Forges 
et Chan tiel's de la Mediterranee, at Havre, under con
tract with the Japanese government, have produced 
some large Canet guns for the war vessels of that na
tion, which must be conceded to stand at the present 
tilDe in the front rank. Japan may be said to beat 
the world in the actual power of her heavy guns. 
They have been subjected to the severest tests, no ex· 
pense having been spared in these trials to render them 
sure and effective. Each round fired cost $2,000, and 
some $40,000 in all were spent for the purpose. These 
guns weigh 66 tons, 12� inches bore, 41 feet 8 inches 
length, maximum weight of projectile 1,034 pounds, 
powder charge 562'2 pounds, muzzle velocity 2,262 feet 
per second, penetration of wrought iron 45'16 inches. 
M.aximum range over 13 miles. Twenty rounds were 
fired without the least injury to gun or carriage. 

These are wonderful results, and show that the 
French makers have advantages above all others. 

• I • • 
THE FALLING OFF IN SPEED OF OUR WAR SHIPS. 

Concerning this subject we recently presented the 
views of the Secretary of the Navy aud of Mr. Charles 
H. Cramp. Our representative lately called upon Mr • 

J. Taylor Ganse, president of the Harlan & Hollings
worth Company, with reference to the /Sallie subject, 
who said: 

.. It is a fact, and to some people it seems to be a re
markable Olle, that the vessels of our Ilew navy when 
in ordinary every-day service fall off in speed from the 
high standard �et up on the occasion of their trial trips. 
And many critics of the new navy, when they comment 
on this fact, speak of it in a deprecatory tone, and in
sinuate that there is something wrong with the archi
tecture of the vessels or with the engines or with the ef
ficiency of the crew. Well, to my mind, there is nothing 
easier to explain than this. And this is just as it should 
be. There is no defect in the architecture or engines 
of these vessels, for in my opinion the cruisers and bat
tleships recently handed over to the United States go v
ernment are fully equal in sea· going qualities and gene
ral efficiency to any vessels of their classes ever built 
for any nation in the world. There are three very sim
ple and, it seems to me, obvi.)Us reasons why these 
vessels do not maintain their trial records: 

First. The object of putting a vessel through a 
trial. trip is to see what the utmost speed is which that 
vessel can possibly attain. It is not in actual service. 
The contractors see in the horizon one little word, speed, 

and with that before them they shape their course. 
They are on dress parade, and the every-day regulation 
incidents, such as heavy guns, ammunition for the 
guns and for the hungry crew, appliances, etc., are laid 
aside. It is now or never with the builders. But when 
it comes to ordinary running, the circumstances are 
changed. The vessels are laden with guns, with pro· 
visions, and with all the necessary outfit for a long 
voyage. All of this means weight; and with this 
enormous additional weight she puts to sea, with her 
decks nearer the surface of the water, and with a con· 
sequently augmented displacement. But this makes it 
more difficult to propel her through the water, and hel' 
speed must the.refore suffer. 

Secondly. An iron bottom when exposed to sea ser· Vll. MUSIC.-Spacing the �'reto on a BanjO Neck.-By Prof. C. W. 
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Thirdly. The two foregoing reasons are sufficient to 

explain why the government cruisers do not maintain 
their trial speeds. The third reason why they do not 
do this is  because they certainly ought not to do it.. The 
most industrious day laborer wi l l  not perform m uch 
more work than his fellows, for the reason that he will 
gain nothing thereby and further labor would be 
energy misdirected. And so it is with the government 
cruiser. There is positively no reason why these ves
sel should be constantly kept up to their maxim um 
speed. Nothing is gained by it .  One such trial i s  
enough to demonstrate what the  vessel i s  capable of. 
Any more would be a gross extravagance of fuel. and 
would lead to a strong demand for retrenchment in  the 
government service. In  short, the question may be 
summed up thus : 'Vith foul bottoms and heavily 
laden h ulls and decks, the navy department could not, 
if it would, keep the vessels up to the trial records, and 
because of the enormous but necessary consum ption of 
coal the department would not, if it could, because no 
useful purpose would be served thereby. 

The second reason I have given for the retardation 
of speed, namely, the fouling of  the bottoms, is one of 
the great difficulties with which the navy has to con
tend. Many experiments have been tried for the pur
pose of obtaining a remedy, but, as yet, no succe�s has 
been reached, and the man who does sllcceed in d is
covering or inventing a preventive of this ani mal 
growth will achieve large fortune and everlasting 
fame. This is certain ly  a large field  for the labors of 
the inventive and scientific genius of America. The 
only process that has been tried thu� far with any suc
cess is  a very expensive one, and the government has 
not as Yflt seen fit to adopt it. The process is  appl ied 
when the vessel is new, and consists in  planking the 
vessel's bottom with wood and thoroughly calking 
the seams. If  the vessel is  now sheathed with yellow 
metal, she is good for a two or three years' cruise with
out m uch danger of her bottom becoming foul. Naval 
vessels are not alone subject to this d ifficulty. The 
transatlantic passenger steamers, i f  they were not 
taken out of the water at short intervals and tho
roughly scraped aud painted, would also fall off in 
speed and efficiency from their initial performance. 
The power in possession of these steamers would have 
a great advantage over its enemy in the event of a 
naval war, and it is for this reason the British govern
ment adheres to the policy of subsidiz ing passenger 
lines, that it  may on the outbreak of a war con vert 
the ocean racers into gunboats, to be used i n  com merce 
destroying; and the United States will never have a 
merchant marine from which to recruit a naval estab
lishment until it also assists in subsid izing fast steam
ships for carrying th" mails. 

But we are not so badly off regarding commerce de
stroyers as some critics of the navy pretend.  If war 
were at hand, it would be the work of a short t ime to 
thoroughly overhaul our cruisers. One great trouble, 
however, is our lack of efficient sailors to man the mod
ern ships. We have no merchant marine, and, there
fore, no source of supply ; and this is another reason 
why the U uited States should subsidize steamship l ines. 
The class of vessels wh ich Ollr navy most needs is bat
tle ships. Cruisers w i l l  certainly play an important 
part in the next naval war ; but we also need a good 
fleet of battle ships for the heavier work. The torpedo 
boat will render satisfactory service in coast defense, 
but will  play rather an indifferent pa.rt at sea. In view 
of the rapid deterioration of metal sheathing, it  has 
be"n suggested that we return to wood for construction 
purposes. B ut the greatest obstacle to this is the fact 
that wood could not stand the strain of the heavy ap
pl iances on board modern ships, and the vessels would 
not probably hold together one year. 

The proposition that the new cruisers be employed 
in carrying the mails in order to keep them up to theil' 
maximum efficiency is not a good one, for the reason 
that it would make against efficiency and economy. 
It would be highly extravagant to carry the mails in  
government vessels at an expense of $1100 when the 
same service now costs the government $100. This in
cessant activity on the part of the cruisers would also 
result in the deterioration of the engines. 

It has been urged that the coal bunkers of the new 
cruisers are not of sufficient capacity. This  is  not a 
fact. The so-called fal ling off in speed from the trial 
is not due to any lack of coal, but to the reasons I 
have gi ven above. .. ' ... 

HelDarkable StorlD in England. 

A great storm, strongly suggestive of the memorable 
blizzard at New York in March, th ree years ago, swept 
over the south of England on March 9. H eavy snow 
fell, and the wiud blew with almost h urricane violence 
over a section which extended from St. George'� Chan
nel to the North Sea. In London, the great Covent 
Garden market was almost deserted, the market 
wagons bringing supplies not being able to reach their 
stalls, and for a few hours there was a short supply of 
milk and vegetables. Many of the law courts had to 
suspend business, the judges not being able to attend. 
Al l the rail roads on the south coast were more or less 
blockaded by snow, there being many cases of se-
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vere suffering from the consequent forced detention. I We may then have dinner sets, the dessert plates of 
The channel steamer Victoria p1ying between Do\'er which have gramophone records pressed m them, and 
and Calais, which usual ly makes the passage in about 

'
which will furnish the after-dinner entertainment when 

forty-five minutes, required eighteen hours, d uring the the repast is over. Gramophone plaques with the 
height of the blizzard, to cross the " silver thread" of voices of eminent people will adorn our parlors and 
water separating England from France, the officers libraries. 
losing their bearings and the vessel being obliged to Very successful copies have been made in celluloid 
anchor. Such severe weather is far more unusual in froUl electrotype matrices, and such cel l uloid copies are 
England than it is in  this country, at even a much particularly free from all frictional noise, provided the 
more lower latitude, but previous accounts have shown cell u loid is pressed hard, and of well-seasoned material . 
that the past winter h as been a remarkably severe one, Gramophone records have been printed, and such prints 
not only in England ,  but throughout Europe, heavy have been photo-engraved, and the copy thus obtained 
snows having fallen where snow had been almost un- sounded precisely like the original. 
known for many years . The work of gradually bringing the gramophone up 

• • • to the present state has been exceedingly tedious. 
Laying Water Pi.",s a"l'OSS Hivel's. Working out telephones or transmitters is child's play 

At a meeting of the New England 'Vater Works As- in the face of the traps and Jack-o'-lanterns which be

sociation, Boston,  Mr. Gowing read a papel' on the best set the experiments with talking machines. The size, 

means of laying water pipes across a river, whether on form, and material of the mouthpiece, the density, 

the bed of the river or across a bridge, referring to some length and diameter of the speaking tube, the size, 

8 inch pipe laid under water at Skowhegan, Me. , under thickness and material of the diaphragms, the tension, 

his direction. temper, and thickness of the springs, shape of the uee-
Mr. Holden, supermtendent, Nashua, N. H., spoke die points, temperature of the room in which the disks 

of some 700 feet of pipe '.,hich he was going to lay are coated, the quality of the beeswax, the strength of 

across the Merrimac Rive... He proposed to carry this the acid, and the method of manipulating the sounds 

over a bridge, and to use \Vfought iron or steel pipe. of voices and of various instruments-all these gave rise 
Phinehas Ball, of Worcester, Mass. ,  gave an account to errors and pitfalls, which only continuous repetitions 

of laying certain water mains  for the Springfield, Mass.. of whole series of tests could locate, avoid, or obli
water works in 1874. It was necessary to cross the terate. 

Chicopee River at a point where there was a rapid fall. The important subject of good articulation has ever 

On either side an abutment was built, making a span been kept in the foreground, and this is now in so sat

of  173 feet. Two 24 inch mains were made of %-inch isfactory a shape that I am carrying on a vocal corre· 

boiler iron riveted together, and placed in position so spondence with my friends in Europe, by means of  
as to form the upper chords of a bridge between the small  gramophone disks, which can be mailed in a good 

abutments. These pipes had expansion joints at each sized letter envelope. 

end. Water was let in during the latter part of De- Foremost among the feats which the gramopholle 

cember, 1874, and although the pi pes were without any can perform is the absolute certainty with which it en

coverillg whatever, no  trouble was experienced from abies people to recognize the speaker's voice, and I 
freezing. Another similar case, at New Haven, Conn., could cite a number of instances wbere persons have 
was referred to, where, although the pipes were sus- been made happy by hearing and recognizing the voices 
pended under the bridge, they were entirely indepen- of loved ones whom they had not seen in years, and 
dent of it. At Greenfield, Ma�s. , a number of years the owners of Which were thousands of miles away. 

ago, some 8-inch pipe was laid down a ravine or nar- This whole art is now manipulated with great cer
row gorge, partly on the rocks and partly on iron sup- tainty, and can be learned much easier than the art of 
ports, and, although in use for six or seven years, and photography. Yet, favorably as I bel ieve the gmmo
exposed to the weather without any covering, there phone com pares with other talking machines, it has 
was said to have never been any trouble from freezing. barel y entered upon the possibilities which lie dormant 
In such cases, and those under consideration, Mr. Ball within its principles, only awaiting the touch of in-
recommended wrought iron or steel pipe. vestigation to yield new and important scientific data. 

In the discussion Dexter B rackett said that whether Whatever the art of gramophony represents at the 
a pi pe should be laid under or over a stream depended present time does not consist of accidental results, but 
on the temperature to be met with. Referriug t o  a 16- the principles and the errors to be avoided are wel l 
inch pipe s upplying the whole town of Everett a few known and established, and not a month passes but 
years ago he said that it was frozen so: id ,  although new light is thrown on hitherto obscure sections of 
for several years it had given no trouble. This pipe manipulation, and after three years of work, in which 
was not boxed in. To prevent freezing, Mr. Brackett numberless sources of error have been eliminated, the 

thought that more dependence could be placed on a art of etching records has lost none of its attraction, 

tight air space than on boxes filled with sawdust or rather fascinating the mind by presenting the possi
similar material. In certain cases he had double-boxed bility of unlimited applications in the service, a.od for 
the pipes and filled in the space between the boxes the pleasure of mankind. 

with coal tar asphalt, so as to make an air-tight cover- • , • •.. 
ing for the pipes themselves. In considering the ques-
tion of a pipe over or under a stream, it should be re- (Joal and Gas as Fuels. 

membered that the pipe over the stream is more acces- BY c. F. PRICHARD. 
sible to the superintendent in determining leaks, etc. The fuel gas business will  not revolutionize the heat. 
Mr. Jones, ex-superintendent Boston water works, re- ing business, as ellthusiasts would have us believe ; 
ferred to the severity of the winter of H!75, whell the and this is so because of cost. If a person burns 10 
city had ten 01' fifteen streets opened to take care of tons of coal during a winter to heat his house, he will  
frozen water pipes. During that winter 5.000 feet of apply 260,000,000 heat units to this purpose. To obtain 
service pipes were frozen. Of this length 2,000 feet this heat from illuminating gas of 20 candle power, at 
could not be reached unti l  the spring. 700 heat units per foot, would req uire 370,000 feet; if 

,. 4 • • • from fuel gas, of 320 heat units per foot, it would 
The Gt·ulIl0l'hone. require 812,000 feet-the waste heat going t.o the chim-

In the SCIEN'rIFIC AMERICAN of July 19, 1890, we ney would be SUbstantially the same in either case. 
illustrated and described this interllsting form of With coal at $6 per ton the  cost would be $60; with 
speaking and recording apparatus, the in vention of i l luminating gas at $1 per 1,000, the cost would be $370 ; 
Mr. E. Berliner. Since then he has made several im- and with fuel gas at 50 cents, $406. The extra ,cost is 
provements. In a recent address before the American so excessive that no one seriously thinks of house heat-
Institute of Electrical Engineer!> he said : ing or of steam boiler heating by a distributed gas. 

One of the mechanical curiosities of the gramophone' On the other hand, if he wishes to boil two quarts of 
is the fact that the etched record itsel f is the screw water (about 4 pounds), it would require not less than 
which propels the diaphragm from periphery to center, 5 pounds of coal from the beginning to the end of the 
for the stylus resting in the groove by gravity or slight operation, costing 1% cents, while 2 feet of gas, costing 
pressure not only is vibrated, but following it and be- two-tenths of a cent, would do the work much quicker 
ing able to move freely, is led along to the center and and with less labor expended. 
to the end of the etched record automatically. This Between these extremes are an infinite number of 
places the gramophone reproducer in  the realm of ex- operations, the smaller ones showing a profit for gas, 
treme simplicity, and beyond the necessity of repair always with decreased labor. This percentage of profit 
under ordinary every·day conditions. gradually decreases as larger quantities of heat are 

The possibil ities of extending the gramophonic prin- required, till no econolllY is shown, and their profit 
ciple are, perha.ps, more noteworthy than its present appearing on the other Eide til l  the extreme is reached, 
development. The disks can be easily d uplicated, and in continuous operations requiring large amounts of 
at the first exhibition in Philadelphia I showed an heat. 
electrotype copy of a 12 inch disk which sou nded pre- Nothing new has been developed in fuel gas, unless 
cisely like the original. Since then, I have also suc- it be negative results as to the commercial success of 
ceeded in making talking copies by pressing a matrix distributing it in towns and cities. Even in manufac
into molten glass, but  the matrix being of copper, the turing plants it shows but little economy, but it has 
glass used to stick to the form, and warped the glass shown that it is a lIIuch better fuel , and that by its aid 
copy. I a m  assured, however, that whenever I shall a better qual ity of goods can be produced . 
furnish a steel matrix, the perfect copying in glass will No proofs have been given that a unit of heat can be 
be entirely feasible. That such steel matrices can be ! produced and distributed in the shape of any of the 
made is not doubted by those familiar with the art of so-called fuel gases cheaper than by illuminating 
transferring lines, and then etching the sallie. gas. 
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A GRATE FOR FURNACES, RANGES, ETC. 

The illustration represents a grate, patented by Mr. 
Salvatore J. Buzzini, de�i gned to be reciprocated hori
zontal l y  to free the grate and fuel from the acc u m ula
tion of  ashes, the grate being made to swing down 
read i l y  at one side, to d U IlJ P  the contents of the fi re 
box into the ash pan when ,desi red. The grate prefera
bly lies below a bed plate o f.  the fire box, and has on its 
u pper surface a n U llJ ber of teeth-l i k e  projections, 
which, as the grat e is reciprocated, serve to break up 
the bed of fuel resting o n  it. The bed p late of the fire 

BUZZINI'S RANGE AND STOVE GRATE. 

chamber also h as at its ends downward p rojections to 
enter between t h e  grate bars and prevent fuel being 
carried beneath the bed p l ate by the reciprocating 
grate, to jam or interfere with the free motion of the 
grate, which is reci procated by means of a lever ful
crumed o n  the front of the range and connected below 
with the grate. At one margin the grate is h u n g  upon 
a bar j o urn aled at its ends i n  the main structure, the 
rotating or !t urn ing o f  this bar similarly moving t h e  
grate, u pon t h e  opposite s i d e  of which is arranged an
other bar, on the top of  which rests a toelfrom the other 
side of the grate. The grate i s  d umped b y  swinging 
this bar laterall y  from under the su pporting toe of  the 
grate. 

For fu rther i n formation relative to this invention 
address the Cosmopolitan Range Co. , No. 247 Centre 
Street, New York City. 

• e , . 
AN IMPROVED CASING FOR STEAM PIPES. 

The Wyckoff patent steam pipe casing shown in 
the accompanying illustrations is made of dou ble 
thicknesses of eigh t thoroughly seasoned one inch 
white pine staves to each sec tion . The staves of the 
inner cou rse are j oi nted toget her and w oun d  with 

Fig. ! .  

Fig. 2. 

Fig. 3. 
THE WYCKOFF STEAM PIPE CASING. 

galvanized steel wire, then wrapped with two thick
nesses of heavy corrugated paper, after which anoth e r  
casi ng of staves i s  pu t on t h e  outside and wound w ith 
gal van ized steel w i re. T h e  outer casi ng is then coated 
with asphaltum. F ig. 1 represents a section of such 
casi ng com plete, there being two staves removed from 
the casing as shown in Fig. 2, to disclose the lining be-

J citutific !mtricau. 
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t ween the inner and outer conrses. '1'0 cut th e casing I the back of t h e  casi n g, t h e  vert i ca l  plate having 
len gth wise, where this  is n ecessary i n  putting i t  aro u n d  a l u g  adapted to engage notches in a bar i n  t h e  lower 
pi pes i n  positi on,  the as phalt coati n g  is first  removed, side of the cas i ng. A sim i lar arrangement i s  p rovided 
when the binding wires are cut by a file or other wise, on t he i nside of the cover p late, b u t  t h e  posi t i ons o f  
a n d  t h e i r  ends fastened down by a common b l i n d  t h e  movable p iates are s u c h  t h a t  w h e n  t h e  bolt i H  

staple. This allows t h e  outside casing to b e  laid open, thrown out, the key aperture of o n e  of t.h e  plates regi�
as shown in Fig. 3, a s i milar p rocess being fol lowed i n  ters with i ts proper outside key h ole,  and t hat of t h e  
opening t h e  inner casing. D i fferent sections of t h i s  other i s  discon n ected froUl i t s  k e y  h o l e, and 'o iee versa. 
casing are conveniently joined by cutting off, at the T he latch, shown in the u p per part of  th e lock ca� i l l g, 

ends, a small portion of the i n ner and outer casings, has a n otched shank and a spring-pressed sl i d i l l g  h ead . 

whereby a lap joint is read i l y  formed, a n d  i n  calculat- the head bei n g  rece�sed to recei ve the i nner notch ed 
ing the sizes of casing required ; proper allow
ance should be made fOI' t h e  pipe coupl ings. 

It is sai d that in com parative te�ts of this 
casing with one made o f  solid wood, both round 
and sq uare, i n  the same l i l le  of pi pe, the sec
tional casi ng has p roved greatly su perior. T h e  
solid wood casing rapidly became c hecked, and 
80 heated throughout as to cause material loss 
of heat, w h i l e  the sectional casing, owing to 
t�e i nterposed non-conducting layers, rem ained 
perfectly cool on the out side. 

This i m proved steam pipe casi n g  is made by 
Messrs. A. Wyckoff & Son, E lmira, N. Y . 

• • I' • 
Progrcss of the Grcat Tunncl undcr the 

Hudson River. 

In view of the efforts now being m ade to 
span the North River with an unsigh tly canti
lever brid ge, it  is  pleasant. to record the p r o
gress making by t h e  s ilent workers under that 
noble s t ream, where, b u rdened with a p ressure 
of several atmospheres , they burrow their way 
surely to make what will  be i n  no sense a disfig· 
uring con n ection between New York and New 
Jersey. I n  a total d istance of 5,400 feet, there 

is now cOllJ plete from the Jersey shore 3,340 feet, with 
a progress of 10 feet per day, working with three shifts 
of men in 24 hours. 

The last air lock is now 1 , 200 feet from the heading, 
and a new one will  be placed nearer to the work. T h i s 
lock will be lon ger, having a length sufficient to take 
in three loaded cars instead of the two at present. 
Three tracks have been substituted for t wo, to remove 
the core. Twin hydraulic elevators have also been 
put up for m ore rapid removal o f  loaded cars, and 
negotiations are pending to substi t u te e lectric t ransit 
for the cars i n  lieu of  the patient mule. The work i s  
now within about 800 feet of the rock formation. 

W hat i s  'bc TeDlperaturc of Icc ? 

In our n u m ber for February 14 last we publish ed the 
following, except that, in thQ last paragraph but one, 
an error was m ade which we now correct . 

Authori ties d iffer w idely upon this q uest ion. A care
ful investigator recently made some experimen ts look
ing to a solution o f  this, and has sen t u s  the fol l owing : 

Jan uary 23. Atmospheric temperatu re + 40° F. 
(1)  I n  a block of i n ferior ice, full of b ubbles and fis

s u res, an auger hole was bored 6 inches deep. In the 
cavity thus formed a chemical thermometer was d rop
ped, the borings bei n g  u sed to pack the orifice around 
the instrument. When fi fteen m i n u tes had elapsed, 
the temperature within the ice was found by aid of a 
lens to be + 30'5°. 

(2) Equal parts of ice and salt being mixed in a 
wooden pail, they formed a solution at the botto m ,  i n  
which the thermometer 'read _100. I n  t h e  center of 
the pail  a q uart tin cup w as placed, nearly full  of fil
tered water. The cup was supported above the bottolll 
of the pail, and in it was suspended a second chemical 
thermometer, while the water was allowed to freeze 
into a sol id mass aroun d  it. 

In thirty m i n utes the water i n  the cup was converted 
into ice. At the end of an hour and a half the relath'e 
tem peratures i n dicated by the two thermom eters had 
not varied, and now read, respectivel y : That in t h e  
freezing mixture, _5° ; that in the ice in c u p ,  0 ° .  T h ese 
readings were taken in the office, where the tempera
t u re was 74°. 

Both thermometers were carefull y  compared with a 
valuable standard i n strument and with each other, 
before and after the experiments, and their readings 
were corrected for variation at different points . 

... . . .  . 
AN IMPROVED LOCK. 

The illust ration represents a lock so constructed that 
it is impossi ble to un lock it from one side when it has 
been locked on the other side. F i g. 1 is a face vie w of 
the lock with the cover plate removed, Fig. 2 being an 
inside face view of a portion of the cover pl ate. The 
lockin g  bolt is supported on its i n ner end by a pin, 
sl iding in a slot in the bolt, on the under side of which 
are V-shaped notcbes, adapted to pass the bit o f  t h e  
key, t h e  outside and i n side key holes be i ng arranged a 
short d istance apart, in line with the n otches. T h e  
bit  of the key also operates on the u n d e r  s i d e  of a 
l ever, sho wn partially in dotted l ines, and moving in a 
vertical slot in the locking bolt, the lever bei n g  nor
mally pressed down by a spri ng. A vertical l y  ar
ran ged plate in the casing, form ing a rectangular key 
aperture, is fitted to slide in guideways in a longitudi

nally sliding plate having a key hole connected with 

ROGERS' LOCK. 

end of the shank of the latch, which may be conve
niently removed and replaced at any t i m e  to turn i t  
o v e r  when it is  desired to reverse t h e  l atch . 

This lock has been patented by Mr. G. T. Rogers, 
No. 107 Adam s Street, Jefferson C ity, Mo. 

• • • • •  

A NEW RAILROAD TIE, RAIL FASTENER, AND RAIL. 

The accom pan y i ng illustrat ions represent i m p rove

men ts recently paten ted by M r. M ich ael A. Glynn, of 
Havana , C uba, designed to faci i i tate t h e  laying of rail
road rai ls, and locking them firmly in posi t ion. the 
tie being also read i l y  placed in position and havi ng 
wme degree of elasti ci ty, while  it  i s  intended to be 
inexpensive to manufacture. The tie is cross shaped 
in section, and the longitudinal r i b above its broad 
portion has a slot. near each end to receive a chair 

in wh ich the rail  is  seated. The c h airs h ave in
wardly exte nding l ugs which fit closely u pon the 
flanges of the rails,  and a broad base which rests upon 
the broad portion o f  the sleepers. T h e  slots in the 
r i bs of the sleepers are shaped to correspond with the 

GLYNN' S  RAILROAD TIE AND RAIL FASTENERS. 

shape of the chai rs, which are s l i pped into the slots 
from the side, thus preventing any vertical or lateral 
movement. A sufficiedt n u m ber of spikes are used i n  
t h e  chai rs to p revent c reep i n g  of t h e  rai ls .  A m od i 
fied form o f  ch air is  also p rovided,  made i n  t w o  parts, 
one to be placed on each side of the rail. The improved 

--. 

GLYNN'S RAILROAD RAIL. 
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rail,  w hich forms the s u bject of one of the patents, 
h as scalloped flan ge, and the sleeper h as a dovetailed 
sl ot j ust wide enough to receive the w idest portion of 
the rail flange. When the wide portion of the rail 
flange i s  i n  t h e  slot, the rail cann ot be moved laterally, 
a n d  the r ibs  of the slee pers overlap the flange to pre
vent all verti cal motion . An occasional spike is used 
to prevent creeping. W i t h  this construction the rai l s  
and sleepers a r e  designed to be quickly adj usted in 
position.  

Fu rther i n formation relative to this i n vention may 
be obtained of Messrs. Perkins & Co. , No. 228 Produce 
E xchange, New York C i ty. 

.. , . , ..  ------
AN ALL-METAL SPRING VEHICLE WHEEL. 

The wheel shown in t h e  illustration , paten ted by 
Mr. James Carpenter, is very light, but i s  designed to 

3 

CARPENTER' S VEHICLE WHEEL. 

be exceptio n a l l y  stro n g  a n d  d u rable, having more 
spring than w h eels llIade in the ord i n ary way, and 
being, t herefore, less l i able to wear or breakage from 
use on rough pavelllen ts or h ard roads. The felly is 
T shaped, and between i t  and the metal t ire is a thin 
stri p of  paper or s i m i l a r  material, making t h e  t i re set 
fi rm l y, and d eade n i n g  any sound which might be 
made i n  use, the t i re fel l y  and stri p being u nited 
by ri vets i n  the usu a l way. T h e  wheel is  thus design ed 
to be practica l l y  noisel ess. The spokes are strips of 
spri ll g  steel bent i n to reverse curves, varying according 
to the amount of sprin g  desired, their outer ends being 
bent at right angles to form flanges and riveted to 
t h e  fel l y ,  t h e  flanges of the spoke enterin g  mortises i n  
t h e  standard o f  t h e  felly. T h e  i nner e n d s  o f  t h e  
spokes have a semi circular b e n d  fitting i n  a correspond
i n g  ope n i n g  in a rim of  t h e  h u b, as shown i n  F i g�. 1 
and 3, w h ere they are made fast by bolts or ri vets, or  
they may be additional l y  secu red by caps or bands 
screwed agai nst both sides of the rim, the outer s u r-

1 

MACHIN'S HAY STACKER. 

Jdtttfifi t 'tuttt tatt. 1 79 
tion of this  wheel is inexpensi ve, and wany sets made 
h ave al ready had q u ite extended u se. 

For further i n formatiou re l ative to this  i n vention, 
address or apply to the inventor, rooms 97 to 101, Pot
ter B uildi ng, No. 38 Park Row, New York C ity. 

.. 4 .  � .. 
AN IMPROVED HAY STACKER. 

A device which can be read ily set up in a field, to fa
ci l i tate form ing a hay stack,  or attached to barracks 
or to a barn , to lighten the labor of removi n g  the hay 
from the wagon and placing it where desired, is  shown 
i n  the accom pan y i n g  illustration, and has been patent
ed by Mr. Miller Machin, of Bowen, I ll. Fig. 1 shows 
the device applied to a barn, the dotted l ines represent
ing the parts in their  u pperlll ost position, and Figs. 2 
and 3 are views of parts i n  different positions. On the 
outer end of an arm pivoted to a ridge pole or other 
s u p port is a head adapted to be en gaged by a tripping 
lever pivoted on a short t ransverse rod, the ends of the 
latter rod being secured i n  the onter ends of long rods 
or levers pivoted at their i n n e r  or lower ends on the 
roof of the barn at each side. On the rod carrying the 
tripping lever i s  a s u p port for a p u l l e y, and a rope 
fasten e d  to the rod extends down ward u n der a pulley 
of the h ead block of a hay fork, thence through the 
forked end of the tripping lever, over a p ulley, and i n 
w a r d  over another pulley, and d o w n  to t h e  barn floor, 
where it passes under a pulley Illounted to turn in suit
able bearings, and is extended to be attached to a pull
ing gear for a horse or other hoistin g  power. When 
the fork is inserted in the h ay, and the rope is pulled, 
the fork rises with its load u n t i l  t he h ead block strikes 
the tripping lever, a further pull causing the side rods 
or levers to s w i n g  u p ward and i nward, and swinging 
u pward the central pivoted arm, as shown in dotted 
li nes. When the operator now backs up the horse, or 
releases the p ull  on the rope, the hay may be placed 
where desired, the weight of the parts causing the 
levers to swing outward again into the normal position 
for raisi n g  a load. This device can also be read ily ap
plied to a n u mber of stacking poles set in the usual 
manner on the ground, and fastened together near 
their u pper ends. 

ing shifted only in the direction of the h an d s  of a 
watch. When the knobs controll i n g  the other poi nt
ers are moved in an inverse d i rection, one pointer 
moves faster than the other, owing to thei r bei ng con
nected to the pinion by differential gear w h eels.  The 
bol t being i n  the innermost position, and t h e  ope rator 
turning these knobs backward, the outward Ill ove m e n t  
of the bolt is  then prevented, and t.he other kuubs 
cannot be t u rned. The bolt can not be moved u n t i l  a l l  
t h e  pointers h a v e  c o m e  t o  t h e i r  p mper position. I n  
order t o  change the combination the operator reUl oves 
the front plate or t h e  entire lock from the door and 
shifts the sets of pointers, care being taken to move the 
two pointers of each set,  for the inside a n d  o u tside 
di!:".ls, to the same n umeral desired to form part of the 
combination. 

F u rther i n formation relative to this invention may 
be obtained of Messrs. Farnsworth & 'Villiallls, Bazine, 
Kansas. 

------------.�, .. �,�.------------
A DOUBLE COMBINATION LOCK. 

The lock herewith i l l ustr:l.ted, which has been pat
ented by M r. John E. Farnsworth, has a series of I 

levers to engage and disengage the locking bolt, cams 
actuating the levers, and gear wheels moving the cams 
at d ifferent rate!:! of s peed, maki ng possible a great 
n umber of changes and preven ting the open i n g  of the 

lock w ithout knowing the com bination. As shown in 
Fig. 2, w h ich represents the lock w i th the front plate re
moved, the loc k i n g  bolt, B, has rack teeth on its under 
side mesh i n g  with a gear w h eel, C,  on the knob spin
d l e, which h as an indoor and an ou tdoor knob. At the 
i n ner end of the bolt is a plate, B2,  adapted to travel 
on top of a series of levers, one of  w h ich is shown at 
F, and al ! f u lcrumed on a pin,  A', the under sides of 
t h e  levers being cu rved and adapted to ride on the 
peri pheries of the cam wheels, E', F ,  G',  Fig. 3, one of  
the cam w heels being shown i n  Fig. 6. The cam 
wheel, E' ,  t u rns loosel y on a sh aft, H, extending 
through the casing and carrying pointers, H', and in 
d icating on d i als, I, Fig. 1, 011 the inside and outside of 
the casing. On the face of the cam wheel,  E', i s  a pin
ion weshing i n  a gear wheel on the shaft, J', the gear 
wheel being connected by a p i n ion and sleeve with 
spindles, carrying each an inside and outside knob, 
while o n  the shaft is another gear w heel opflrating 
the pointer, V, on the dial. On the shaft, J', are 
also pini ons, one of which meshes into a gear 
wheel of  the cam wheel, F', and connected with 
the poin t e r, F4, of the dial. As shown i n  Fig. 
1, the combination is 15-30-45, the pointer. H, be-

• • • 
A SAFETY DEVICE FOR INCLINED ROADS. 

The device sho w n  i ll the accom panying illustration 
is  adapted for attachment to passenger cars as well as 
for other p u rposes, to give greater security in m oving 
cars up and down an i n cline, o n l y  one cable being re
q u i red.  It is  a patented i n vention of W il l iam Peach, 
M.D. , of No. 76 Monterey Street, AlIflgheny, Pa. On 
the under side of the frame of the car is a sliding draw-

l'EACR'S SAFETY DEVICE FOR INCLINED ROADS. 

head, with a link to which t h e  power cable  is attached, 
and two rearwardly exten d i n g'  bars connected by a 
cross bar. Passi n g  t h rough this cross bar is a rod 
whose rear end is attached to the frallle of the car, the 
other end of the rod being attached to a crosshead 
sliding on the rearward ext ensions of the d rawhead. 
A spiral sprin g  on this rod holds the drawhead back 
w h e n  there is  no strain u pon it. 'Hinged in bearings 
beneath t h e  car is a U-shaped bar, w h ose side wem bers 
have each a downwardly projecting h ook, adapted to 
engage a cross tie of  the track. T hese side m e m bers 
are connected by a cross bar, which rests i n  a hook on 
the under side of the sl iding drawhead w h e n  the lat t c r  
is  d r a w n  forward by t h e  cable, the s i d e  hooks being 
then held u p  as sho w n  in the i l l ustration . A stop on 
the under side of the d r awhead l imits the distance it  
may be drawn out, b u t  when the strain i s  removed, 
by the breaking of the cable or other accident, the 
spring causes it-to be in stan tly drawn back ward, per
m i tting the h ooks to drop between and cl utch the 

cross ties of the t rack, stopping the car at any point 
where the accident occurs. 

face of the h u b  being screw-threaded for s u ch p urpose. 
T h e  h ub is cast in the form of a hol l o w  shel l ,  w i th 
open i n gs for the passage of the axle box, as shown in 
F ig. 2, and projecting ends to protect the n u t  and 
keep out dirt ,  'r h e  box i s  slight l y  tapering, w i th the 
taper end on the o u t s i d e, w h ere it  is  scre w-thread ed, 
and t h e  outer head of the h ub is screw-threaded on 
the inside,  for engagement with the taper end of the 
box, t h e  i n n e r  head of the h ub being countersunk t o  
correspond w i t h  t h !'  flarin g  end of the box. With 
t his construction, each spoke is i n dependent of  t h e  
others, and an y one c a n  be read i l y  taken o u t  and an
other i n serted i n  i t s  place at any t i m e ,  without i nter
feri n g  with the other parts of the w heel , the spokes 
being i nserted from either side of the wheel.  The 
wheel  i s  ada pted for all  k i n d s  of vehicles, from baby 
earriages and b i cycles to the h eaviest trucks, and for 
heavy trucks it iH c 1a i llled that no other springs will be 
rl-'q n i l'f'(l th an t h e  �poke8 of the w h eels,  'fhe construe- FAl\NSWORTH'fJ COMBINATION LOCK, Fig'. 8, 
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Newport, Kentucky, Ahnoi n n m. 

In a sheet issued at Newport, Ky. , styled the 
Aluminum Age, is  a statement say ing- that a represent
ative of the SCIENTIFIC AMERICAN witnessed some 
very interesting experiments showing what " the new 
aluminum process " is  capable of producing- in the 
shape of wroug-ht i ron steel cas tings, at the alu m i n u m  

works, Ne wport. 
After m a k i n g  this false statement-false because i t  

is u n t r n e  that a representative of  the SCIENTIFIC 

AMERICAN has v isited the Newport works or witnessed 
experiments as stated-the writer goes on to give a de
tai led account of the pre tended experiments, saying 
that the furnace Ivas charged with coke , scrap, alu
minum alloy and a secret paste, whi ch were melted, and 
from which wonderful castings were made, etc. Various 
other details are then gi ven , which are garbled from an 
article published in Indlt8tl'ies, of London, relating to 
Brin Brothers' esta�l i 8hment in  that cit y, which was 
quoted in the SCIENTIFIC A MERICAN of November 10, 
1888, p. 296 . 

------------4.�' .�. __ • __ ----------

The P('rfum(' Indu stry i n  the United States. 

During t h e  recent development of hort i cu l ture in 
Flori d a  and Cal i fornia many experiments have been 
made in the production of perfumes from flowers, and 
many of these have resulted successfull y. There is 
l itt le wonder, therefore, that inquiri.es are often made 
as to the possibility o f  growing flowers at a profit for 
m a n u facturing purposes in the genial clim ate of these 
and other S tates. Many of these inquiries are evidently 
from persons who have not even a vague idea of the 
result to be arrived at,  not to speak of the detai ls to be 
pursuer! ,  so that perhaps a few h i n ts frolI! one familiar 
w i t h  the produ cts Illay be useful. Despite all the 
t ri u m p h s  of m odern chemical science, w h i c h  h as pro
d uce(1 syn thetically many odors wh ich are more or less 
u s e f u l ,  it still remain s  the fact that all high class floral 
extracts ,  by whatever n am e known. are com posed,  to 
a greater or less exteut, of one  or more of t h e  following 
odors : violet, rose, jasmi ne. aCl\cia, oran ge. tuberose. 
a n d  j onqu il . With one or Ill ore of these in combina
t i o n  w i th some resins, oils and animal secretions , the 
s k i l l f u l  perfumer i s  able to imitate the odor of any 
other flower and produce pleasing bouquets. These 
odors are bought by the perfumer in the  form of 
pomades. exper ience having taught that this is the 
o n l y  feasible means of securing them properly. Prac
tical ly ,  thei l ,  our citizens have this problem before 
them very clearly. namely, to produce a highly charged 
pomade at a price which wil l  enable them to compete 
with the flower farmers of Sonthern France, who at 
present supply the world's markets. This pomade is 
marketed in e leven and twenty-t wo pound tins, vary
ing in price according to qual ity . It pays fifty per 
cent d uty, and the present wholesale price is about 
$2. 50 per pound for violet, and $1 .50 to $1 .65 for the 
others. 

Like all man u factures, the m a k i n g  of pomade cannot 
be taugh t by books, · b u t  a few hints  may help the ex
peri m enter. The process of extract ing odors is known 
as en/tenTage, and it  is carried on either with or w ith 
out heat. Jasmine and tuberose flowers are exposed to 
lard spread thinly on sheets of glass in suitable frames ;  
t h i "  soon absorbs the odor, and by renewing the 
fl o wers the grease becomes saturated. The perfume of 
the other flowers is  extracted by hot enjleuTage. In 
this case an add ition of beef fat is made to the lard 
( i n �nring a higher meltin g  poin t) ; thi s  mixture is 
heated to the melting point, when the flowers are 
thrown in and rapidly stirred through t h e  grease ; the 
sem i ·  l i qu id mass is put under a strollg- press with suit
able fi l tering material until  the flowers are separated. 
The process is contin ued till the grease is practically 
8aturated with odor . These proces,es are simple, and 
w ith a supply of flo wers t h e r e  is  n o  reason why a good 
pomade cannot be prod uced in this  cou n try. 

Jud ging from sOllie i nqui ri es. h owever, i t  does not 
seem to be gen eral l y  u n d erstood that the process de
pends primarily on securing perfectly pure and odor
l ess lard. which is by no means the same as the lard of 
commerce. No alIlount  of perfume will  make impure 
grease fragrant, and the perfumer will  not buy an ar
tic l e of th" kind at any price. I n  his laboratory the  
perfu mer i s  one of th e m o s t  practical of men, and buys 
his  materials on their merits.  It is  j ust as important 
to have his pomades free fro m false odors as that his 

spi ri ts should have no trace of fusel oil. 
The process of securi ng lard free from albumen, mem

brane and blood, is as fol lows : Cut u p  the fat in smal l  
portion s. separating the membranes as far as possi ble 
hy hand,  and wash till the water runs c l ear. Melt w i th 
n. gen t l e  h eat in an i ron or cop per vessel over a water 

hI! t li and continue till i t  becomes an h yo rou s , or free 
f rom water, which may be k n o w n  by i ts becoming per

fectly clear. Fin ish by fil tering' through a clean cloth. 
'I'his  lard wil l  retain an odor which may be removed by 
remelting and adding a small portion of alum or com 

mon salt, and keepi n g  i t  over th " fi re til l  a scu m rises, 
w h i ch should he sk i m m ed off. The salt must then be 
washed ont and the lard agai n rendered a n h ydrous. 
Such lard i s  kept in a moderate temperature in tin. 

� ci t ut i  f i e � t" t r i t �l u. 
sealed from the air, and it  will remain sweet as long as 
i s  usual l y  necessary. 

It wi l l  be well for one who intends to try the perfume 
ind ustry to secure a sample of the French pomade from 
some perfumer, so that an idea may be had of the 
strength of odor desired in the market. The prospect 
of success offered by this ind ustry can only be learned 
by experiment, but it is  certain t hat no careless methods 
will  answer. As in other things, there i s  room at the 
top, and h i gh cl ass products are certain of a market.
J. N. , in Garden and FOTest. 

. '  . . .  

AMPERE AND VOLT ANALOGIES. 
T. O 'CONOH �LOA N I'],  PH.D. 

In the SCIENTIFIC AMERICAN of February 28, 1891 , 
page 133. a graphic i llustration of the volt and am pere 
was furnished in an extract from some testimony given 
by Thomas A. Edison. He invoked the waterfall as 
the representative of a current of electricity, compared 
its height to voltage and its volume as so many gallons 
per second to amperage. 

This i llustration. wh ile admirably suggestive to the 
popular mind, is  not exact, because it appeals to an 
absolute quantity of water and to a time unit in ob
t.aining the analogy to an ampere . 

It is unquestionable that no analogy for an electrical 
unit can well be perfect, but it  so happens that for the 
ampere a peculiarly close anal ogy ill found in a very 
well known water measurement unit, namely, the 
m i ner's inch. It is  u p ward of a year ago that the 
writer described this analogy in the columns of t his 
paper. It  is  one that m u st hlwe often impressed elec
tric ians . 

The. m iner's i nc h  is d e fined as the quantity of water 
which will flow through an aperture an inch square in  
a board t wo inches thick, under a head of water of six 

in ches. Here, as in the case of the ampere, we have 
no reference to any abstract q u antity such as gal lons 
or pounds. There is no  reference to time .  It is  s im
ply and purely a rate of flow. exactly what the am pere 
is conceived to be in electrici ty. 

In the i l lustration a representation of a tank whence 

water is  flowing through a hole one inch square extend
ing through a two inch plank, and under a head of 

water of six inches, is shown. The perforated plank is 
shown as horizontal, simplifying the pressure question. 
Referring to these conditions. we may consider the 
head of water, six inches, as the representative of elec
trical pressure ; in this case representing one volt. 
The aperture restricting the flow of water may be as
sumed to represent the resistance of one ohm ; the flow 
through a resistance of one ohm under the pressure of 
one volt is of course one ampere ; the flow through the 
res istance of a one i nch hole two inches long under th'l 
pressure of six inches to the u pper edge of the opening 
is one miner's inch. 

The expression " one miner's inch per second " would 
be j ust as meaningless, or at least redundant, as the ex
pression " one ampere per second . "  On the other hand, 
the m iner's inch-second is  the correct analogue to the 
ampere-second ; the one denotes a specific quantity of 
water, 0'194 gallon ; tllP other a specific quantity of 
electricity, a coulomb ; 0 194 gal lon per second of flow 
represents a miner's inch ; one coulom b  per second of 
flow represents one ampere ; t '94. gall ons per second 
is � u p plied by ten m i ner's inches ; 10 coulombs per 
�econd is supplied by 10 am peres. 

If we attempt to apply Ohm's law to the miner's 
i nch , we natu ral l y  fai l ,  because the laws of hydraulics 
d i ffer from those o f e lectricity, but none the less it  is a 
very excel lent analogy. an::l one which is of import
ance in con vey ing t h e  i dea of  rate of flow, 

The same i d ea cou ld be carried ont i n  application to 
power. I n t o  power the idea of time does not enter. 
We can have a horse power-second of work, but one 

h orse power per second means nothing 1II0re than one  
h orse power. Accord i n gl y, for electric power the u n i t  
i s  the volt-am pere ; for  work ,  the volt-am pere-second 
or volt-co'l lom b. I n  the same way we might take the 
foot-miner'b : '1ch as the unit of power. Then the foot
miner's inch-second would be the corresponding unit of 
work.  

Besides the miner's inch there is a similar unit, the 
water-inch. which is equally applicable to this  line of 
e x p l anation . 

It curiou sly happens that the absolute quantity of 
water is sometimes spoken of in miner's inches. When 

thus used, a m iner's inch flowing for 24 hours is meant. 
carrying out the precise idea of coulombs as a mea
sure of quantity of electricity. 

Proposl'd Irish Channel Tunnel. 
In the paper on this su bject which was read by Sir 

Roper Lethbridge, M.P .• before the Society of Arts on 
February 11, the author stated that, if such a tunnel 
were ever to be constructed, it must be with the aid 
of the state as a public work of national importance. 
Two or three schemes had already been propounded, 
and last October the mayor of Belfast, Mr. Barton, 
placed before a meeting of his fellow citizens a scheme 
which seemed hopeful for a tunnel between Island 
Magee and the coast of Wigtownshire. 

Another proposal is  for a tunnel between Whitehead 
and Portpatrick , while a third, by way of Cantyre, 
adopts a shorter sea route, and a fourth has been sug
gested between Donaghadee and Portpatrick. An 

other ingenious device proposes a submerged t.ubular 
bridge, and a channel bridge on the lines of the Forth 
Bridge has even been talked of. Judging by what has 
been done by Sir Ed ward Watkin at Dover. there 
seems little doubt that a submarine tunnel could be 
cnnstructed-it was simply a question of cost and 
time. 

After quoting Professor H ull's report on the geologi
cal conditions of the channel bed, Sir R. Lethbridge 
proceeded to consider the question of co�t, coming 
eventually to the conclusion that a sum of £10.000,000 
would probably be needed. In order to make a tunnel 
pay, it would be necessary to earn about £200 per mile 
per week, and therefore extraordinary sources of 
revenue would have to be sought. He ventured to 
suggest three that might be obtainable : First, the 
railways connected with the tunnel would be large ly  
benefited, and therefore might be called upon to COIl
tribute pro tanto. Second ly, the whole line of coun
try between the Irish end of the tu nnel and the west
ern coast, :i n view of new transatlantic routes, would be 
enhanced in value, and on the principle of "bettermen t" 

might be expected to contribute. Thirdly, the work 
being one of national importance, Parliament m i g h t  
come t o  i t s  aid. In view of the proposals for openin� 
a new route to China, Japan, and Australasia across 
British North America, Ireland would eventually be
come the last section on the side of the Old World of 
the great British trade routes girdling the world. Any 
project, therefore, for closer intercom m unication be
tween Great Britain and Ireland m ust be worth atten
tion. to say noth ing of the advantages that would be 
conferred upon the sister isle by making it more easy 
of access to travelers, whether for pleasure or profit. 

In the discussion which followed. Sir E d ward Wat
kin said he was espedally interested in the question, 
because he had for many years been considering the 

feasibility of uniting Ireland with Scotland, and bring
ing the west coast of Ireland within three and a half 
or four days' reach of America. He had contemplated 
a ship canal between D u b l i n  B'ly and Galway Bay, 
which the late contractor. Mr. Walker, told him migh t 
be cut for about £8, 000.000. 

.. " . ., .. 
Sir Joseph W. Baza]gette. 

The death is announced from Lon don of Sir Joseph 
Will iam Bazalgette, the em inen t civil engineer. 
Though born at Enfield i n  1819, he was of Fren ch 
ongm. He was educated in the private sch ool s of 
England and subsequently became a pu pil  of the d is
tinguished en gineer Sir John MacNeil. He began 
business on his own account as a civil engineer in 
London in 1842, and four years later attained wide 
celebrity in connection with the great rai lway exten
sions of that per i od . 

As assistan t  engineer to the Metropol it.an Com m i s
sion of Sewers, which appointment he accepted in 1848. 
he designed and constructed over three h undred mi les 
of sewers in London, and on the passa ge of the Metro
politan Management. act, four years later, he was 
appoi nted by publ ic  competition engineer to the Metro
politan Board of Works. in which capacity he devised 
the scheme for the drainage of London which was car
ried out between 1858 and 1865. This  achievement, 
togeth er w i t h  the intn'duction of subways for carrying 
the gas and water pipes and telegraph wires under the 
new metropoli tan thoroughfares, which he constructed, 
gave him a world ·  wide reputation. 

In add i t ion,  S i r  Jose ph also designed the Victoria, 
the Albert, ancl the Chelsea embankments on the 
Th ames. executed between 1863 and 1874, together 

with numerous street improvements. A code of regu
lation s and i nstructions on the construction of bridges 
and alteration of streets within t h e  metropol itan area 
was published by him, which is incorporated into a l l  
metropolitan railway bills. In 1871 he was created a 
Companion of the Bath and knighted by the Queen at 
Windsor Oastle, May 12, 1874. 

.. , _ I . 
ONE of the features of the grand parade in Des 

Moines during the Iowa St.ate Fair was an electrical l y  
propelled buggy, the current being furnished b y  stor· 

age cells. 
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A nimal Photography. 

A lecture on " Wild Animals in Captivity " was re
cently given in London by Major J. Fortune Nott, 
president of the Richmond Amateur Photographic So
ciety. The lecture was i l lustrated by the beautiful 
slides made by Major Nott from negatives taken by 
himself in the Zoological Gardens and other places, 
and was attentively listened to by an audience which 
filled the hall . 

Major Nott prefaced the exhibition of the slides by 
some remarks on the attraction which the sight of wile' 
animals in captivity had exercised on all civil ized 
nations from the earliest times. Portraits of the camel, 
which, although one of the earliest of domesticated 
animals, sti l l  remained the same as it had been in the 
time of the patriarchs, and showed no signs of increas· 
ing intell igence, as had been the case with horses and 
dogs, were thrown on the screen . Two very interest
ing pictures were those of a camel and its young one, 
found by an English officer on one of the Egyptian bat
tlefields, wounded, and apparently dying. The officer 
determi n ed to try to save the lives of the animals, and 
had them shipped to the Zoological Society, in London. 
When they arrived they were nothin g  but skin and 
bone, their humps had entirely disappeared, and they 
could not walk. So bad was their ca!.'e that permission 
to kill them was sought by telegram.  The t.elegram, 
however, fortunately miscarried, and during the delay 
that ensued the camels began to recover, and their por
traits as they appeared when landed and as they are 
at present provoked great applause. 

Among the finest of the pictureA were those of the 
lion, tiger, panther, giraffe (one of wh ich showed the 
animal as seen directly in  front, and enabled the ex
traordi nary length and thinness of the neck to be well 
seen), h ippopotamus, rhinoceros, kangaroo (with 
young one peeping out of the pouch), deer of several 
speCIes, seal , sea l ion:;;, monkeys (including a portrai t 
of Sally, who can count, and objects to take her tea 
unless offered in a cup and saucer), buffalo, wild asses, 
and zebras. 

Major Nott gave interesting details of each of the 
animals as i t  was shown, and mentioned in the case of 
the sea lion, which is  �aid in most of the school text 
books not to be so called because it has a mane, that 
this was evidently wrong because the specimen he had 
photographed showed the mane clearly. 'l'hi!! was 
owing to the fact that the animal had been some time 
in the sun and the mane had dried. When wet it was 
hardly perceptible. 

A photograph of a curious picture of a rhinoceros by 
A l bert Durer, dated 1515, was shown.  This was taken 
from an engraving in the Bri tish Museum, and bore on 
it an affidavit (as it would now be called) that the por
trait was from life. 

It represented an animal remotely resembling a 
rhinoceros, but clad in a com plete suit of what looked 
like plate armor richly ornamented. This provoked 
much applause, and Major Nott stated that so much 
faith was placed in this affidavit that the pictures of 

the rhinoceros i n  all books si nce the date of Durer's 
engraving were copied from it down to a very late 
period. 

The Destruction of Two GashoJders at GlasgoW". 

One of the most remarkable occurrences on record, 
in connection with gasholder�, took place, says the 
A merican Gas Light Journal, at Glasgow, on the 15th 
ult. The gas undertaking of th is important city is the 
property of the mun icipal authorities, and comprises 
three different stat ions. The one in q uestion, known as 
Dawsholm, is situated in a somewhat isolated position 
ou tside the town, and includes three gas holders arrang
ed i n l ine, about 25 feet apart, but fortunately, as it 
tUI''JS out, at some l ittle dist·ance from the rest of the 
buildings and plant. The three gasholders are all simi
lar i n  respect to diameter, being 160 feet across. Two 
of these have lately been enlarged by the addition 
of a third l ift, which made them 90 feet i n  height, 
and equal to containing more than 1,500, 000 cubic feet 
of gas each. The third remained a double lift, conse
quently about 60 feet high and holding something over 
1,000,000 cubic feet of ga.s when full. 

At about 4 :30 in the afternoon the outlet valve of 
No. 1 was open for the supply of the d istrict, No. 2 
shut off, and the inlet of No. 3 W3.S open to receive the 
make of ga�. The valve m an, McAlister, opened the 
inlet of No. 2, with a view apparent ly of divert.ing the 
make from No . 3. At this time No. 1 was three parts 
or more full, No. 2 a l ittle less, but sufficient to  cup the 
lower l ift, and No. 3 was not far from being fu l l . Be
fore McAlister could complete his purpose by closing 
No. 3 inlet a large mass of flame was observed shooting 
high in to  the air, over the roof of No. 2 , the cen ter 
holder. It was accompanied by a loud rulllbl ing noise 
like the shock of an earthq uake, together with a con
cussion that caused windows to rattle violently, and 
greatly alarmed the inhabitants of the neigh borin g  part 
of the town. This appears to have been caused by the 
bursting of the roof of t he gasholder i n  al l parts. It 
was quickly followed by the destruction . w it.h a second 
concussion, of No. 1 holder, and in a fe w minutes the 
whole structure of both holders lay in a confused mass 
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at the bottom of the tanks. Fortunately this was u n
attended w i th loss of life or even serious inj ury. Work
men who happened to be in the vicinity were i;corched, 
and some haystacks 100 yards off were set on fire ; but 
the enormous volume of some 3,000,000 cubic feet of 
gas appears to have passed steadily up into the air, and 
burnt away as fast as it could meet with sufficient oxy
gen to support com bustion. The whole affair was over 
in four or five minutes. 

The experts report they are satisfied that the holders 
did not contain any explosive mixture, nor did they 
possess structural defects. But there were " indications 
of an ex plos i ve material having been placed on the 
crown of No. 2. " The explosive power, striking inward, 
ruptured No. 2, and the concu8sion was considered 
sufficient to account for the damage to No. 1. The 
" indications " appear to be an irregular fracture, hav
ing the edges bent inward, and corroded as if by the 
action of chem icals. 

The corporation have offered a reward of £1,000 for 
the apprehension of the author of the catat!trophe. 

• • • • • 
Sorting Letters at Sea. 

The establish ment of ocean post offices, similar to the 
railroad service, has been approved by the government, 
and will be adopted between the United States and 
Germany. By this plan postal clerks on the ocean 
steamers plying between New York, Bremen, and Ham
burg will have ample time to assort the mails, so that 
npon the arrival of the steamers the letters can be 
promptly forwarded to their destination.  The expense 
of this ocean mail service is to be equally d i vided be
tween the two countries. The new arran�ement will  
go into effect April  1 on vessels leaving the German 
ports on that date and on Apri l 15 for outbound ves
sels from New York. Should the plan prove satisfac
tory, there is no doubt that it will be adopted in the 
postal intercourse between the United Stat.es and other 
countries. 

• • • • •  
UNIVERSAL FILE HANDLE. 

This malleable iron file handle has j ust been placed 
on the market by the Millers Falls Company, 93 Reade 

UNIVERSAL FILE HANDLE. 

Street, New York City. It is five inches long, japan 
finish, and weight! five ounces. Thumbscrew of forged 
steel, strong and durable, and will hold perfectly fi les 
of all sizes and shape tangs, from a 15 inch mill  file to 
the smallest size in use. It holds equally well twist 
drills, screw drivers, aUlrer bits, gimlets and all tools 
having shanks les8 than % of an inch square. 

.. .  e . •  
A Chance for thc Inventor. 

The wonderful ingenuity developed by our mecha
nics, inventors, and contrivers during the past gene
ration or two has about spoiled the dear pUblic. It 
does not make much difference as to the purpose for 
which any piece of mechanism is designed, it must be 
more or less automatic and " self-operating " to take 
with the average buyer. In some respects the demand 
-craze we might call it-has been carried to the verge 
of absurdity ; in others it h as proved of the greatest 
benefit to the human race, while certain fields, in 
which the automatic principle should be peculiarly 
available, have failed of all benefit in  the efforts of the 
inventor. 

Take for instance the ordinary heating apparatus in 
our dwellings, whether it be steam, hot water, or 
warmed air that is employed . Many of the makers 
thereof have strong claims to advance for the " au
tomatic " character of their appliances, and y et there 
is not one alllong them all that can be safely trusted, 
to use a homely phrase, to .. go it alone, " even for a 
limited period. Here is a furnace man who will fit up  
your residence with a wonderful arrangement of elec
tric thermostats, or thermometers having electric limit 
connections, by which he will guarantee to keep your 
house at an even tem perature al l winter. A steam 
heating outfit is provided with a diaphragm valve that 
controls the damper of t he furnace and keeps just so 
much pressure, which means an equally we l l de
termined degree of heat. The hot water man has 
something else ; all are equally infal lible, but the only 
difference in their operation is the effect they exercise 
on the pocketbook. Either they are dismal failures, in 
spite of al l that can be done for them. or they take so 
much looking after that the deluded purchaser reverts 
after al l to the poker, shovel, and shaker, which, con
trol led by the human sen�e of comfort and its opposite, 
are the best regulators of the modern heating appa
ratus. 

Here is a chance for the inventor. The ingenious in
d i vid ual who wi l l  make it impos�ible for the ordinary 
heating apparatus to freeze us or .. render " us out be
t ween bedtime and dawn ; that will insure, without a 
constant worrying of the fires, an even temperature ; 

lSI 
that will obviate the necessi t y  for flooding the ordinary 
residence with cold air and incidentally with dust, pre
paratory to the kiln drying of its contents, will win a 
fortune and honestly  earn it. It does not matter wh at 
the heating med i u m  may be or how regula.ted , pro
vided it is not in any way more offensive, cumbersome, 
dangeroos, etc. , than the methods now in vogue ; as 
long as it is reliable and effective it will go, and price 
will be no object. 

There is n o  doubt but what it will come to pass that 
the heating apparatus of the future will be as economi
cal of fuel, as safe, as efficient and withal as mechani
cally beautiful, as the modern automatic high speed 
steam engine, with its cu t-off and perfect self-governing 
devices, and inventors would find it  mighty profitable 
to be first to the front with anything of the kind that 

would be really trustworthy. We have looked t h e  
field over very carefully, and found several contrivances 
t hat may ultimately fill the bill, but which labor under 
" j ust one " little defect or weakness that is fatal to 
their perfect reliability. With all the ingenuity they 
have thus far displayed in their constructions, the 
originators should certainly be able t o  complete them. 
-The Sanitary Plumber. 

. 4'  • . •  
Electricity as a Mcasure of Thought. 

Mr. J. L. Balbi says : It i� well known to the medical 
profession that every mental effort causes a rush of 
blood to the brain, and that the amount of blood 
depends on the " intensity " of the thought ; but rUflh 
of blood means a rise in temperature, and i f  we cou l d  
measure this w e  would b e  able t o  determine, in a rough 
way, the " power " necessal'y for the generation of any 
thought or mental effort. I accomplish this object in  the 
following manner : I have a head gear of some l igh t, 
high-conducting (heat) substance. In its middle or any 
other convenient position I fix a thermo-electric p i le , 
and connect this, by means of flex ible wires or other
wise, to a sensi tive galvanometer. The extreme sensi
bility of the thermo-electric pile is well known, and 
therefore whatever rise in temperature takes place, 
conseq uent to the rush of blood, would be instantane
ously indicated by the galvanometer. The uti l ity of 
such an apparatus may not appear at first sight of 
great importance, but if we consider for an instant the 
faci l ity or difficulty with which children at school 
learn their lessons, any doubts we may have enter
tained as to its practicability will be immediately dis
pelled. By such a contrivance would we ascertaiu the 
., brain power " of boys and girls, nay, even men, and 
thus be in a posit ion to indicate in what direction thei r 
mental efforts ought to tend . 

• I e  .. .  
To BeHeve an Over,vorked Brai n. 

A Swiss doctor says that many persons who extend 
their mental work wel l into the night, who d u ring 
the evening follow attentively the programme of a 
theater or concert, or who engage evenings in the pro
ceedings of societies or clubs, are awaked in the m orn
ing or in the night with headache (the Sanitary In
spector). He is  particular to say that he does not refe r 
to that headache wh ich our Teutonic brethren desi�
nate Katzen,fammen, that fol lows certain convivial i n 
dulgences. This headache affects mauy persons w h o  
are quite well otherwise, a n d  i s  d u e  i n  part t o  the pre ·  
vious excessive work of the brain, whereby an abn or
mal flow of blood to that organ is caused ; in part to  
other causes, for example, t oo great heat of room!'. con
tamination of the air with carbonic acid, exhalations 
from human bodies, and tobacco smoke. 

For a long while the doctor was himself a sufferer 
from h eadache of this kind, but of late years has wholly 
protected himself from it by simple means. When he 
is obliged to continue his brain work into the evening, 
or t.o be out late nights in rooms not well ventilated, in
stead of going directly to bed, he takes a bri8k walk 
for half an hour or an hour. While taking this tram p 
he stops now and then and practices lung gymnastics 
by breathing in and out deeply a few times. When he 
then goes to bed, he �'Ieeps soundly. Notwi thstand i ng 
the  shortening of the hours of sleep, he awakes w i t h  

n o  trace of  headache, There exists a clear and well
known physiological reason why this treatment should 
be effective. 

. - . . .. 
Intluence of the High Tension Spark. 

Mr. Bran ly has recently found that the spark of It 
Holtz machine or induction coi l has a remarkable � f
fect in temporarily decreasing the resistance of certai n 
badly conducting mixtures, such as powdered or oxi
dized metals, or pastes formed by im mersing filings of 
i ron, copper, or other metals in a non-conducting fluid . 
The effect is generally increased by connecting one or 
both of the sparking terminal s  with the substance un
der  test, although the spark alone may be sufficip n t . 
In one case the resistance of a j unction of two pieces of 
oxidized copper, as measured by a Wheatstone bridge, 
was reduced from 80,000 ohms to 7 ohms in this way. 
The diminution of resistance of· such conductors may 
last for as long as 24 hours, unless the substance is d i s
turbed by vi brations,  in which case the high resistance 
is restored. 
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THE GREAT DAM OF THE HOUSATONIC RIVER, AT SHELTON, CONN.-BEFORE THE BREAK. 

DESTRUCT IVE WINTER FLOODS IN CONNEC TICUT .  

O n  Jan uary 1 1  and 1 2  t here w a s  a s u d d e n  r i � e  i n  the 
Housatonic River, Connecticut ,  from con t i n ued rains 
which had swol len the tri butary brooks, and the heavy 

ice which had formed in th e  river  was s u d denly broken 

u p with great v io lence, the greater porti on of the ice 
in the channel being carried away in a fe w  hours. The 
H ousatonic occu pies a consi d era ble channel and d rain s  

a w i d e  area i n  western Con necticut a n d  Massach usetts . 

One of our vie ws shows the state of t he river after the 
ice h ad b roken u p, and the great dam w h ich crosses it 
between B i rm i n gham and Shelton, j ust before its j u n e ·  
tion wi th t h e Nau gatuck . The d a rn  w a s  b uilt i n  1870, 
and was 637 feet long, with about 75 feet of abutments,  
ali  b u i l t I II th e most solid manner, a n d  i t  was not con · 
sid ered that the struct ure was much i nj u red by th e ice, 
alth ough the rail road bridge belo w was seriously dam
aged, as s h o w n  i n  on e of the view�. Besides the dam
age to the bridge, ice was pi led se veral feet high on the 
rai l road tracks, and travel was del ayed for seve ral 
d ays. 

The river continued to rise u n t i l ,  on Jan u ary 28, i t  
had reached a height said t o  have been u npreceden ted 
wit h i n  a gen e ratio n .  On that day the dam gave way 
and a great portion of t h e  rail way b ridge was e ntirely 

destroyed , as shown i n  o u r  v i ews,  made from photo· 
graphs taken a fe w hours after. The break i n  the dam 
occurred j u s t  after seven o'clock in the evening, and an 
alarm was given by em ployes in the paper mill, an 
alarm go ng in which was cont i nuousl y >,ounded for a 
long period, the en gineer, in fact, tyi n g  do wn the con
n ect i o n s  to p rolong the note of warn i ng, and making 
a rapid fl i ght .  There w a s  great excitement i n  the e n 
t i re nei gh borhood , all h u rr ied l y  retreating from w h a t  i t  
was feared would b e  a most d isastrous flood ; but there 

were no l h-es lost and the damage was confined to th e 
destruction of property. 

ment gates and gate houses to the easterl y canal o f  th e  
Ousatonic Water Compan y . The a b u t ment walls, 
with the mach i nery for hoisti ng the gates, and the 
gates themselves, were toppled over i n  a sol id mass, 
and there was also a washout of nearly t w o  acres of 
land from the ri ver ban k below. At the time of the 
col la pse there was about seven feet of water pou ri n g  

o v e r  t h e  face of th e d a m ,  b u t  the water gradually � u b ·  
sided as the breach widened ,  u n t i l  t h e  whole vol ume of 
water poured t hrou gh the open ing . 

The gi vi ng way of the dalll is primarily attributed 
to damage caused by the ice. It is su pposed that the 
wooden apron o n  w hich the water and ice strike as 

t hey pass ove r the dam was bad l y  broken and im paired 
when the ice in the river broke up,  and th at continu
ous undermining and wash i ng out followed u u til the 

final break. Just before the com pletion of the dam, 
in 1869, a freshet greatly damaged it, so increasing its 
cost that it is said the i nvestment of the water com
pany in its construct ion has n ot been a paying one un
til  within the past two or three years . Many man u

facturing industries, ho wever, h ave grown u p  in the 
vici n ity on account of the ad vantages afforded by thi� 
water power, an d the dalll will be rebui l t as speedily a� 
poss ible. Many of the manu facturers are alread y par· 
tially supplied with steam power, so that their b usi·  

The injury to the dam proper consists i n  the sweep
ing away of about 125 feet of its easterly e n d  to the 
foundations and the destruction of the massive ab ut- THE BREAK, LOOKING UP STREAM. 

THE BREAK, LOOKING DOWN STREAM. 

n ess w i l l not be whol ly interru pted, and others are 
putting in en gines . One paper manu facturer, w hose 
work is interfered w ith, has a contrac t  w ith the gov
ernment postal de partment, the contract i tself p rovid· 

i ng that an en gi ne m ust be put in if the water power 
should give out.  

The pl ans for the rebu i lding of the dam have not yet 
been com pleted , as,  owing to the conti n ued high wat e r, 
the engineer has not been able to ascertai n the exact 
condition of the work left stand i ng of the old dam . A 
temporary coffer dam is, h owever. being put in, co n · 
sisting of a trestle work of piles, as shown in one of our 

I il l ustrat ion s, to be filled in with rock on one side and 
dirt on the other. Mr. L. S. Brinsmade, of B i nn i ng
ham, is the engineer in charge of th e  work , a u d  Mr. F. 
A. Rivers, of Holyoke, Mass. , has charge of the p i i i n g. 
The rock fill ing is obtained from a qu ar ry near b y ,  be

ing run i n  b y  gravity power from a location so con ve-
I n ien t that i t  req uires only about ten m i n u tes for a car 

I to go from the q uarry to the trestle, un load , and re
turn. 

Perhaps the most serious inconvenience cau sed by 
the flood s is  the destruction of the Hou saton ic Rai l road 
bridge. It is esti mated that t h e l oss of th i s structure 
alone will  cost the com pan y $50,000, besides the serious 
item from loss of traffic. The main part o f  t h e  bridge 
consisted of i ron t russes supported on sol id stone p i ers. 
This was connected with the land by a long trestle. 

O n  Monday, January 12, t h e  sudden rise in the river 
broke u p  the i ce. as ex plained above, and moving cakes 
were floated down U£lon the rather frall trestle work Q! 
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the bridge, w here i t  became jammed, 
until ,  final l y, the pressure of ice and 
water becallle so great that the spi Jes 
were carried a w ay, and an open i n g  
a b o u t  1 0 0  ft.  l o n g  w a s  m a d e ,  leaving 
nothing but a stri n g  of ties and rails 
that h u n g  i n  mid-air  from the remain
i n g  s u p ports. Later another row of 
spi l es 100 ft. long was s w e p t  away from 
the eastern end of the bridge. The 
work of destruction went on until the 
rai l road track was l e ft suspended i n  a 
I U Ost fantastic man ner upon the fe w 
�piles that had resi sted the force of 
t h e  elemen ts. T h e  work of reparation 
had progressed but s lowly w h e n ,  on 
Ja n u ar y 28, the second flood occu rred, 
w i th t h e  p,arryi l lg  away of t h e  dam. 

The destruct ion of the trestle w ork 
was com pleted, and this  portion of 
t h e  bridge becalll e a cOlll plete wreck. 
The force of the water and ice in t h e  
fi rst i nst a l lce was s u ffi ci e n t l y  great, 
as llIay be seen fro lll t h e  engrav
i n gs, to u nderlll i n e  and part ial l y  over
turn the stone pier a t  the eastern e n d  
of t h e  i ro n  work . A few daring ones, 
when the ragi ng torrent was at i t s  
worst, entertained the curious specta
tors on the banks by cross i u g  over 
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the wreck as it swung on its fl i m sy CONSTRUCTION OF THE TEMPORARY DAM. 

supports. For information recei ved 
our thanks are due M r. C. E. Meservey, of Birlll i n gham' l his in vention, w h i c h  w as i n te nded so l e l y  for a w i n d  
Our en gravi n gs w ere prepared from photographs gauge ( n othing about t h e  pressure exerted by confined 
taken at the tillle of the d i saster. gases being then know n), runs as foll ows : 

• ' . .  .. " This sim ple instrum ent consists of two glass tu bes 
The Inventor of the Sil)holl Pressure Gauge. connected together like a siphon by a small  bent glass 

The com lll o n  gas p ressure gauge, in w h ich water i n  tube. The whole i nstru lllent  is easil y turned rou n d  
the lower half of a U-shaped gl ass t u b e  is ex posed to u p o n  the spindle by the w i n d ,  so as always to present 
the pressure of the atulOsphere o n  one side and to that the m outh of the tube toward it. The force or 1ll0-
of t h e  gas on the other. is  such a beautiful ly silll ple and mentum of the wind m ay be ascertained by the assist
efficient i nstru ment that its origi n is  seldom if ever ance of this i n strument, hy fi l ling the t u bes half  ful l  of 

be a modern form of the instru ment 
made by N egretti & Zam bra, and still 
cal l ed Lind's anemometer. There are 
not many phi l osophical i nstruments 
w hich perpp,tuate their desi gn er's 
name after the lapse of  lll ore than a 
century. M r. Lewis, h owever , clai JUs 
priority for M. Pierre Daniel Huet, 
Bishop of Avranch es, who was born at  
Caen,  i n  1630. A descri ption a n d  figure 
of a toy·like i n str u m e n t  su pposed t o  be 
constructed u pon the pri nci ple of t h e  
siphon anemom e t e r  appeared i n  a vol
ume o f  " H  u e tiana,"  pu bl ished at 
Amsterdam in 1 723, or m ore than 50 
years before Dr. Li l J d  prod uced his 
apparatus.  I t  i s  stated i n  this  book 
that Bishop H uet gave a s ketch of h i s  
dev ice to H u b i n ,  an E n g l i sh philoso

ph ical instrulll ent maker of the period, 
wh o  u ndertook t o  make the appara
tus to the d rawing,  but died before the 
i n vention could be carried out. So t h e  
H uet press ure gauge w a s  never llIad e ; 
but it is q u i t e  sufficien t l y  i l l u strat ed 
and described to e n t i t l e  B i shop Hnet 
to the credit  of  t h e  i n vention. 

• • •  
SneaDll) IUOS8. 

The Alban y Culti1Jat01' concludes 
t h at one o f  the best and lllost use
ful s u b stan ces in con nection with vege· 

table gard e n i n g  is s wamp m oss or sphagn um. A n y  
vegetables l iable  to become shriveled b y  exposure wil l  
retai n their freshness when packed i n  it. It  has t h e  
ad vantage o v e r  d a m p  sawd ust i n  not bei n g  liable t o  
heat or ferment. I t is l i gh ter a n d  softer t h an sawd u s t ,  
an d i s ,  therefore , well adapted for pack i n g  cele ry i n  
winter. It  i s  placed in a cool cel l ar i n  a manner l i k e  
t h e  packin g  for railway conve yance. The box i n  
w h ich it  is  t o  b e  d e posited, ha\' i n g  a depth equal t o  
t h e  length o f  t h e  plants, i s  placE'd on i t s  side, a n d  t b en 

THE HOUSATONIC RIVER FLOOD-PARTIAL DESTRUCTION OF THE RAILWAY BRIDGE. 

THE RAILWAY BRIDGE AT BIRMINGHAM, CONN . ,  AFTER THE FALL. 
thought abou t by those who use it lll ost . According 
to a cOlllm u n ication t o  Nature on t h e  subject of anemo
meters, by Mr. W. J. Le w is, this kind of gauge is  gene
ral l y  supposed to have been devised by Dr. James 
Lind, of Edinb urgh, who introduced it to the notice of 
the Royal Society in 1775. Dr. Lind's description of 

water . . . and observing how much the water is 
depressed by it in the one leg and how much it is  
raised i n  the other. " 

A drawing which accompanies this description shows 
a perfect siphon pressu re gauge, with a vertical scale of 
inches and ten ths between the legs ; b ut this seems to 

alternate layers of moss and celery placed in it till  full, 
when it  is  ret urned to its position for keepi n g  the 
plants erect. After being thus properl y  packed, the 
only care is  to tlee that the m oss is .  kept moderately 
damp, and when water i s  to be used, apply it to the 
bottoms o f  the plan ts . 
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.Tapanese Lacquer Cor Onr War Ships. Great Conflagrations In History. loss of l ife estimated as high as 33, in addition to 120 

Japanese lacquer is being tried at the Brookly n  navy Among the great fires of history, undou btedly the wounded, and a pecuniary loss of $1 ,500,000. 
yard with a view to the protection of the steel hulls of burning of the S erapreum l ibrary at Alexandria, in New York was visited by a severe conflagration in 
the new navy from the corrosive action of sea water the year 640, by the Caliph Omar I . ,  is most wirlely the �outhern part of the city on December 1 6, 1835, 
and the fouling of the bottoms by marine growths. mourned, as the destruction of 500,000 volumes cut off which extended over an area of 40 acres, destroying 674 
For the past six weeks two plates of iron and steel much of the record of human knowledge ,at that time. houses, an d causing a loss which has been estimated as 
respecti vely, each four feet square, and covered with The general impression of the importance and signi fi- high as $30,000,000, on which there was only $8,000,000 
th ree coats of anti-corrosive and three coats of anti- cance of this fire is, no doubt, augmented i n  great insurance--an amount which ruined several insurance 
fouling lacquers, have been suspended from the over- measure by the alleged answer of this Saracen con- companies. 
hangi ng shel f of the monitor Nantucket into the salt queror, who replied to the protest agai nst the burning One of the first of the more recent conflagratiolls was 
water at the navy yard. These plates will remain with : " If these books are against the Koran, they are the burning of Portland, Me. , July 4, 1866. The fire 
undist urbed for Hix weeks longer, and then be taken pernicious and must be destroyed. If  they agree with was caused by a boy throwing a firecracker into a 
out for expert examiuation. An engineer at the navy the Koran, they are red undant and need not be pre- cooper's shop, for the avowed purpose of scaring the 
yard who has recent ly returned from a cruise in  Asi- served ; " and it is  not geuerally remembered that workmen. I n  this respect the act was an unparalleled 
atic waters, where he had an opportunity to study the Ju l i us Cresar burned a larger l i b rary of 700,000 volumes success, the damage being about $10,000,000. 
princi ples and results of lacq uer treatment, said : at Al exand ria, known as the Brucian l i brary, B. C. 48, The Chicago fi re, October 9, 1871 , was one of the 

" These two plates were coated by a lacquer manu- nearly 700 years before the burning of the Serapreum largest in all  history, devastating an area of 3Yz square 
facturer at Tokio. Several of the officers of the navy library by Omar I.  m iles, and causing a loss of about $ 1 90,000, 000, on wh ich 
h ave given m uch study to the subject, and have in- At ti mes of sack and pillage, J erusaiem has been insurance was paid to the amount of about $100, 000, 0 1 10 .  
spected several vessels of the Japanese navy at the burned t ime and agai n ; the most noted instance Two hundred and fifty lives were reported lost i n  this 
Yokusuka dock yard, an d there seems to be n o  qu�s- being at the siege by' the Romans under Titus, during fi re. 
tion that lacq uer on ships' bottoms is  superior to any the year 70, when a faction cal led the Si carii set the city Thirteen months later to a day, Boston was visited 
paint yet found .  The  Japanesfl n avy has  met with on fire  in many places, and eventually 1 , 100,000 of the  by a fire which extended over an area of fi5 acres, burll
success in its u�e. I n the case of one vessel which had inhll.bitants perished by fire and the sword.  ing the best mereantilt> bui ldi ngs i n  the  c i ty ,  an<l caus
not been out of the water i n  nine months, the bottom Constantinople has, l ike all Oriental cities, suffered ing a damage of $75, 000, 000, on which t h p re " as an in -
was in perfect condit ion ,  free from marine growth and severely from fires, a large part of such losses being un- surance to over $65.000,000. C. J. H. WOODBURY. 
showing no evid ences of corrosion. The lacquer itself doubtedly due to the fatalism of the Mohammedans, • , • • •  
was perfec t l y  smooth and unbroken over al l  the sur- who bow to their kismet. Said a sultan : . .  I f  i t  be A rti tidal Flower Making. 

face of the p lates Fu bmerged. The lacq uer itself has the wi l l  of Allah that my favorite city burn, it is the The process of flower making begi ns with the man 
no chem ical action or magnetic oxide ; and galvanic  will of Allah . " who stamps out  leaves and petals, says t h e  N. Y. Sun. 
action, wh ich interferes with the success of so many In Di l laway's q uaint  account of travels in the Levant He has perhaps 100 short, stout i ron spi kes, each bear
anti-fouli n g  pai n ts, is prevented by the waterproof in 1797, it is stated that the sultan i s  sum moned three ing on one end an iron stamp, fashioned so as to cut 
and insu lat ing properties of  the lacquer coat. t imes to a fire in  Constantinoplt>, and if the fire lasts an out of cloth bits shaped l ike the petals of one 

" "\Vh at would be the cost of putting this on ? Well , hour he is  obliged to attend in person and bring m ules flower or another. The cloth, velvet, sateen, satin ,  or 
with a vessel l ike the Buston, the cost of lacq uering laden with piasters for the firemen. what not, is  laid upon a leaden slab and the stam p is  
the entire hul l  would be a bout $l5, ROO, and for a vessel A great fire at Rome, 12  B. C. , caused the Emperor struck smartly with a ham mer. In th is way thousands 
a s  l arge as the  Mai ne  about $8,400, B ut .one coat of Au gust us  to take measures for increasing the defense of petals are struck out rapidly, the cloth being folded 
lacq uer i s  said to be sufficient for a th ree years' cruise. agai nst fire, which had been h itherto in the hands of many times before the process begins. 
The whole coast of Asia i s  ad apted to the cul tivation bodies of police, n um bering 20 or 30, stationed in vari- From the stam per the work passes to the dyer_ The 
of the lacq uer  tree. The tree is found in China and ous portions of the city, and re-en forced at times of  fire latter i s  usually a French man or German learned i n  
Corea, b u t  i s  more extensive in  Japan , where lacquer by companies o f  volun teers. He appointed n e w  officers the art o f  mixing colors. Rose petals  come to h i m  
i s  in  general use, and n e w  groves are being establ ished with the rank o f  m agistrates, who were en titled t o  white, and h e  dabs each with a bit o f  carmi ne, leav
there. The lacq uer, wh ich i s  a th i ck or gu m my gray- wear magisterial robes. Each was attended by two ing the points un touched. From him the petals, rang
ish j u ice, is gat hered from trees not less than five years lictors, and provided with a fire organization of 600 ed in  rows on a board, pass to a boy o r  girl, who ap-
old, and by maki ng incisions i n  the bark . "  slaves. plies a bit of yellow dye to the white point. Then the 

.. , • • .. It is probable that this  was not entirely satisfactory petals are put over a f urnace to dry. 
'Vater Power i nto IUeetrleity. in its operat ion,  becau�e s ix  YE'ars later another fire From this poi nt onward the work is done excl usi ve-

One of the features of t h e  com i n g  e lectrical exh i hi- caused him to undertake fu r t h er reforms on a scale Iy by girls. Their  tools are extremely sim ple. The 
tion at Fran kfort-on-the-Main wi l l  be the transmis�ion ful ly characterist ic  of h i m  who " found the c ity  bui l t  ;.:"opher is  a little iron im plement for  curl ing petals. 
of power on a scale h i thertoJ never attempted. When of brick and left it  with palaces of marble. " He i n- T weE'zers, scissors, and mucilage brush about com plete 
it was announced some months ago that i t  was pro- creased the fire departlllE'nt  to a scale commens u rate the outfit. 
posed to transmit  100 h.  p .  from Lauffen-on-the-Neckar w ith the needs of the ci ty .  Seven thousand freemen The flat rose petals are set before half a dozen girls, 
to Frank fort, a distance of m ore than a hundrerl mi lE'S, were organized into  seven battalions, and one battalion seated around a table, u pon which glows a smal l  gas 
the stat.ement was received with smiles of i ncred ul ity, was q uartered in every alternate ward of the city. furnace. Each girl is  armed wi th a gopher, and the 
but now it  seems quite probable that not only will  the 'rhese men m ade careful inspections of the ki tchens, of gopher, after bei ng heated a moment i n  the flame of 
experiment be tried, but that i t  will succeed, i n spite of the heating apparatus, and of the water supply in the the furnace, is applied with a q nick wrist motion to 
the engi neering difficulties that have to be surmounted. houses, and e very fire was the subject of j udicial ex- the petal as it lies u pon a l i ttle cushion. U nder the 
The government has been asked to supply line for the amination. The cost of  the organi zation was main- h eat and pressu re the petal i s  instan tly curled into a 
purpose, and on the system used the expense will  not tained by a t.ax of 25 per cent on th e sale of slaves. hollow, cup-l ike i m itation of the natural object. The 
necessarily be at a l l  severe, for the use of very high Two notable exam ples of  contagions stopped by con- freshly gophered petals are presently put  togt>ther 
potent ial  alternating currents is  the feature of the flagrations are the bUrI1 : :l �  of Moscow by the besiegin g  along with the sta mens or " pips, "  as they are cal led 
schelll" as at present planned. The alternating gene- I Tartars, in Jul y, 1 570, wbe!1 the plague was stopped, in the trade. These are usually made by machinery at 
rator will  supply a step-up transformer, that in turn and secondly the fi re in London, September 2, 1666, another fact.ory. 
will transmit i ts secondary current at an enormously which also stopped the plague, and it has been un- Sometimes the stem and branch of the rose are i lU -
high potential along the l ine, to be retransformed by known there since. ported , and merely tacked on in the factory ; b u t  this  
a step-dow n  transformer at Fran kfort to a potential This London fire is  properly called the great fire of part of the business is also carried on here, and there 
practicable for an al ternati ng m otor. A series of ex- modern history, because the reforms which were started are some branchers in New York. 
peri ments carried out recently at Oerlikon invol ve the in consequence of i t  are l i ving is�ues in the m u nicipal Although the work is thus minutel y subdivided, the 
use of pressures a s  high as 33,000 volts on the line. At affairs of to-day. The fire was caused by an overheated best flower makers learn the bus iness in i ts entirety, 
such a potential the current  transm itted becomes so baker's oven ; and in the course of four days i t  swept save stamping and dyeing. Those branches seem to be 
small that the l ine  i s  a relatively small factor in the over 436 acres, burning 13, 200 houses, 89 churches, and left al most exclusively to men. The test of a gi rl's skil l  
losses incu rred, even though it be of the extreme length St. Paul 's Cathed ral, causing a damage estimated to be l ies i n  her  abil ity to make a rose. The best rosemakers 
proposed.  Nothing can better i l l ustrate the character- £10, 716, 000, say $53,500,000. follow nature with marvelous  fid el i ty. The manufac
istie advantages of the alternati ng system than this Under the directfon of Pepys the fire was stopped by turers show you branches of cl ustered roses with every
beautiful process of generating and uti l i zing currents blowing u p  buildings, which was, at the ti me, the only thing complete, even to great natural-looking thorns 
at a moderate pot.ential,  and transmitt ing them from method of red ucing a fire that had gro w n  beyond the and defective. worm-eaten blossoms. 
station to station at a pressu re so enormous that the capacity of the small fi re engines. These were on large Dozens of flowers are imitated in  the factories of this 
losses in  transitu become insigni ficant.-Elec. World. tu bs, and threw a stream of water directly on the fire, town, but the more familiar blossoms are most in de -

• , • , .. as hose was not  invented until  ten years later (1672) by mand. It is a secret of the trade that blue corn flo\\,-
Madame Kovalev_ky. Van der Heide. ers are to be popular this spring, and there are man y 

The Swedish papers br ing u;,-; the sad news of the The cities of America, on account of the larger hundreds of boxes of them blooming beautifully in  
death of the lady professor of mathematics at the aillount  of wood i n  thei r construction and the  pre v a - the factories at  this  moment. The show rooms at the 
Stockhol m Universi ty, Mme.  Sophi e  Koval evsky. On lence of irresponsible methods of bui lding, have suffer- facto ries are a perfect delirium of color now, and the 
the evening of February 6 she fel t i l l ,  and on the 10t h ed severely from fi res. stock will go on accumulating until the retailers beg in  
she d ied of an attack of pleurisy. She was  born in The first devastating fire in America was p robably . to  get hold of it s ix  or eight week� h ence. January is  
1853 at Moscow. She early lost  both her mother and the one occurring at. Boston, March 20, 1760, w hen 400 I the height of the busy season with the flower makers, 
her father, and, h aving ardent sympathy with the dwel l ings and stores were burned , causi ng a loss of and the work goes on brisk l y  through February and 
movement which was spreading amon g Russian youth, £100,000. March. It is duller in Apri l ,  and by the first of May 
she applied for, and at last obtai ned, permission to In the colon y  of Massachusetts Bay, regulations in there is nothing more to do. Then , however. prepara
study at St. Petersburg. In 1869, when she was but regard to constr llction of chimneys and thatched roofs t i ons are made for feather curling, and during the hot 
s ixteen years o ld ,  she was rece ived as a student at the were made as early as March 16, 1630, and varioll s weeks of July t.housands of deft fingers are busy ma\;:
H eidel berg U n i versity, and began the study of h igher enactments were made at later dates. The ord inance ing  the feathered ornaments that are to adorn fash ion
mathematic�. From 1871  to 1 874 she was again i n  Ger- at the town meeting of  Boston,  March 14, 1645, made able hats in  the fol lowing winter. 
many, this  ti llle at Berlin, studying mathematics un der provision that each householder shou ld  have ladders If flower making went on the year round , the flo wer 
Weierstrass ; and at the age of twenty-one she received long enough to reach to the ridge of his house, and a makers would be we l l  enough off, A clever girl ac
the degree of doctor of  philosophy at Gottingen. In  pole " about 12  feet long, with a good large swob at quires in two years sufficient ski l l  to comman d from $8 
June, 1883, she was offel'ed the "hair of higher mathe- the end of it ; " and various graded penalties were pro- to $12 a week, and the best workers earn even as much 
mati cal analysis at the Stockholm Hogskola, on condi- vided for those not con forming to the law. as $18 a week. Forewomen gat from $20 to $30 a week, 
tion that she shou l d  lectu re d u ring the first year in Philadel phia has been remarkably free from confla- t hough the latter js a high figu re. Most of the girls 
German, and afterward in Swedish.  This she did, and gration!l in  com parison with other large cit ies. It d oes art> very young. Many begin to  learn the business at 
most successfu l ly  too-solli e of her Swedish pupils not appear to h ave bt>en visited by a grpat fi re u n t i I 12 to 14 years of age, when they can earn only $1  a 
already being professors themselves. She wrote many July 9, 1850, when a fi re along the Delaware Ri ver  week, and when some even must pay for the privi lege 
mathem atical treatises. -Nature. front, at Vine Street, extending over 18 acres, caused a of learning. 
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THE CARE OF THE FEET." 

A corn comes of an injury to the flesh, whil e the 
bunion comes of an injury to the joint. A specimen 
sketched from nature is shown in Fig. 1. Other than 
this their growth is quite similar, and quite frequently 
one is the outcome of the other. The corn may in
duce a bunion, or the bunion a corn. Bunions, I he
lieve, are never found except upon the joint of the 
great toe. A hard corn at this point may press so 
severely against the joint as to injure it, giving growth 
to the bunion, while on the uther hand the joint being 
injured produces a bunion, which as it grows fills the 
shoe, causing a friction that gives birth to a corn, mak
ing a flourishing combination. 

In every joint of the body there is a membrane the 
function of which is to secrete a fluid that acts as a 
lubricant. In the joint of the great toe this mem brane 
is called the b ursa mucosa, and when injured, inflame� 
and swells. This swelling is comUlonly known as a 
bunion. Thus it is seen that bunions are located in 
the joint, and the swelling is  only its effect and not the 
bunion itself. 

A bunion is very,rarely found on a foot the great 
toe of which lies in direct l ine;with;the center of the heel, 
but the more the great toe is twisted to one side, the 

�'itntifi t �mtri tan. 
garments next the body absorb perspiration better 
than linen or cotton, and thus protect the skin from 
that chil l  which accompanies the sudden cooling of 
the body. In accordance with this theory we often 
see writers recommending woolen stockings for the 
feet. In most cases this is a great mistake. and if fol
lowed, results in making the feet tender and very sus
ceptible to cold. In the case of the woolen garment 
next the skin, the porous clothing over the woolen 
garment acts as a sort of safety valve, carrying off 

surplus heat and moisture; 
whereas the woolen stock
ing is surrounded by a 
comparativel y non-porous 
leather, which only tends 
to increase the heat and 
moisture of the feet. If a 
cloth shoe is worn, then 
the woolen stocking is in 
place, for there is then an 
outlet for the exudation of 
the feet. The rule in the 

more susceptible is the joint to bunions. To effect a 
FIG. I . - A  H lw \ c h  from L i fe 

selection of hosiery should 
be to regulate the amount 
of wool according to the 
porosity of the leather. 
Wi th porpoise 01' patent 
leather, wear sil k or cot-

permanent cure it is imperative that the great toe be 
restored to its normal position. To do this first secure 
a pair of shoes that wiII permit it, but this wi l l  count 
as naught unless the hose is constructed upon the 
sallie principle. The ordinary stocking is shaped at, 
the toe like Fig. 2. It w ill bp seen at a glance that the 
toe is held in the same position here as in an ill-fitting, 
narrow-toed shoe-all bound together in a heap. We 
never think of bin d ing the fingers together in such a 
manner, then why afflict the toes ? for surely they are 
quite as important in their way as the more honorable 
membe rs-the fingers. Not long ago Mrs. Amelie 
Rives Chanler startled the public in general, and news
paper reporters in part icular, by donning a pair of 
digitated hose. 'Vhile her ideas were a little beyond 
the times, I do thank her for breaking the way for 
digitated hosiery. 'Vhile I am not prepared to' ad
vocate this idea in shoes, it  is the correct one for 
hosiery. and the toes cannot a ssume their normal posi
tion when clothed otherwise. Not only would it be a 
preven tive of bunions, but of 80ft corns. 

If the reader is not prepared to make so radical a 
dpparture as digitated hose, and desirps a cure, then 
the next best th ing wust be done by cut.ting open the 
stocking ancl ,eparating the great toe from its neighbor, 
as in Fig. 3. Use the foot bath quite frequently to allay 
the inflammation, and remove whatever callous flesh 
there may be. At night bind the bunion with linen, 
well saturated with neat's foot oil. Wear a shoe that 
will  allow the great toe to resume its normal position. 
The shoe must also be of some soft, pliable material. 
A felt shoe is the best that can be procured. If the 
swel ling is on the under side of the joint, then use a 
thick, soft inner sole from wh ich a portion has been 
cut away to " fit "  the bunion. If, after this treat
ment has been followed for a few weeks. there is no 
relief, then the chiropodist must be vif,<ited, as the 
bunion is beyond ordinary treatment. 

Hhowing a B U l l I O n  o f  .Jo i n t  

of Great Toe. 
tOil ; w i t h  calf, kangaroo 

or grain, wear a. mixt ure of cotton alld wool or merino; 
with cloth shoes, wear woolen stockings. 

A very important item in the care of the feet is thpir 
frequent and judicions bathing. In order that the epi
dermis be clear of all exudations and the skin in healthy 
condition, the feet should receive at least a sponge bath 
in the morning and a warlll -water bath at night. The 
former opens the porps and stimulates the circulation, 
while the latter cleanses the skin of all !>urplus epider
mis and allays all inflam mation. If the feet are very 
tender and have a tendency to perspire freely, then it 
might be wel l to occasionally add a little salt and alu m  
to the water. I f  the perspiration i s  profuse and at
tended by odoriferous pxhalations, s prin k l e  a l it tle 
puiverizild tannin in the shoes about once a week. 

Fw. 2.-0rdinary i:\hape of 
Stocking. 

FIG. 3.-Stockin!!: i n  which the 

Great. Toe is Separated from 

its Neighbors. 

It cannot be too strongl y  impressed upon the mind 
that the feet require quite as much or Ill ore attention This  has the effect of regulating the flow of  perspira
than the hands, yet no member of the bod y is so sadly ti�n without interfering with the healthy action of the 
neglected. If any physical ai l ment assails us, we skill. 
straightway call i n  the physician and are dosed Abraham Lincoln, who suffered very much from 
homeopathically or allopathically, according to his I tender feet, u�ed 

"
quit� oft:n to remove his shoes, i� 

school ; if we fracture a limb, then the surgeon attends ; order, as he saId, to gIVe Il lS  feet a chance to breathe. 
if our teeth trouble 11S, then we visit him who makes a Not only should our feet be given an occasional 
specialty of their treat lllent-the dentist. Then when . . breathing spell, " but our shoes should be afforded 
our feet, are dispased, why not vi�it h i m  who makes a the same opportunity. No shoe should be worn more 
specialty of their cure-the chiropodist ? than two days continuously, and then be given four 

It is now quite fashionable to have our hands and days' rest. As this would necessitate having on 
finger nails cared for by the specialist, for beauty's hand three pairs of shoes, Illany might object on that 
sake ; why not have our feet so treated for comfort's account; then two pairs, if worn on alternate d ays, 
sake ? To enjoy comfort and preserve the health of will nearly serve the purpose. If only one pair can be 

the feet, we cannot be too careful in the selection of afforded, then the next best thing that can be done is 
our footwear. Too often an ill-fitting shoe will be en
dured on the ground of economy, the wearer saying 
that as the shoes are bought, his money's worth must 
be gotten out of them, and so persists in wearing them. 
The wearing out of one pair of ill- fitting shoes will 
damage the feet to a greater extent than can be re-
paired during the l i fetime of several pairs of perfect-
fitting shoes , for u n fortu nately the evil that misfits do 
lives after them. F I G .  4.-A Great Toe 

Of course the flrst essential is a shoe thatjits the foot ; IIllv i n !(  un In�row-

ing Nai l .  
then come some little points which, though they seem 

1<-'1(; .  fi. �Thp. 
View of Same. Uernedy. 

trifling, are of vital importance. Few persons give a frequent change of innersole�. A� these ouly in
though t  beyond the fit of a �hoe. and most of us over- vol ve an expenditure of ten cents a pair, at least three 
look as seemingly small matters the material from pairs should be at hand, giving each a day's wear and 
which the shoe is made or how the feet are clothed. two days' .. breathing spell ." 

That cold feet are detrimental to good health as weil l Finger nails and toe nails are nothi l lg  more than 
as comfort, every ODe will admit, and they should also hardened form!> of the ppidermis. When examined 
know that if the feet become overheated, it is quite as near their origin, they are found to consist of cells, 
injurious to health ; therefore, the desideratum is to which gradually dry into scales. These remain coherent 
wear only that which will  preserve the normR.I temper- after their formation. A new production is constantly 
ature of tll P feet..  It is a well known fact that woolen taking place in the groove of the skin in which the 

* By A. J. Moore, ill Boots and Shoes Weekly. 
root of the nai l i s  em bedded, ancl most likel y, also, 
from the whole subjacent surface. The growth of the 

nails is due to deposits of albumen at their roots and 
upon their under surface. The red lines seen at their 
base are due to the presence of a great number of ca
pillary vessels, which provide for the formation of the 
nail, the whole structure being a wonderful and deli
cate one that should be well and properly eared for. 
'fhe only occasion for the use of a sharp instrument 
in this case is that of the scissors in cutting them to 
reduce their length, An ivory presser should be 
used to remove the scarf skin from the free margin . 
The edge of the cuticle should never be pared, nor the 
surface of the nail scraped, the nails should be cleaned 
only with the nail brush to have them at their best, 
aided, of course, by soap and water. An observance 
of these simple rules will prevent much useless trouble 
with the nails of hands and feet. 

When we we'lr a shoe that is too short for the foot, 
the end of the nail is brought against the leather. This 
interrupts its forward growth, and as new m aterial is 
added to it, it spreads out on the sides and becomes 
unusually thick. It then presses upon the soft parts 

of the toe, and is  said to " grow into the flesh," and is  
termed an ingrowing toe nail. A top view of  one i s  
seen i n  Fig. 4 ,  and a sectional view i n  Fig. 5 .  The 
prevention of  this i s  obvious, but its cure no pleasant 
operation. 

Should the case be a severe one and attended by 
proud flesh, then it is  a case for the surgeon, and should 
receive immediate attention, or the proud flesh will 
soon attain such grbwth as to requ ire the removal of 
the nail ,  which i s  a more painful operation than that 
of removing the toe or a l imb. The ordinary ingrow
ing nail can be cured by a li ttle time and close attention. 
First of all, the cause must be removed and a shoe 
worn that. is Yery soft and pliable, loI.ffording plenty of 
room for the free movement of the toe. Next soak Ute 
foot well in warm water, to remove inflammation and 
ren<ipr the nail pliable. Do not cut the nai l , par
ticularly at the corners. Press small pellets o f  l i l l t  
as  far under the corner of  the nail as  possible without 
cll,using pain, and wrap the toe very lightly with linen 
well saturated with glycerine. Dress the toe at least 
t. w ice a day, replacing the lint, and endeavor each time 
tv slightly increase its quantity. When the nail be
(lomes long, cut it so that the corners will project be
yond the center. 

Another remedy that has bpen found to be quite 
pffectual is to cut a small notch at the center of the 
nail, leaving the corners Equare. Then begin about 
half way back on the nail and scrape toward t h e  
notch untIl the nail is  quite thin, as  shown in p'.e: .  6. 
This leaves the nail a thin strip through the center 
and relieves the pressure from the sid es. 

A Bridge Built by Ked Ants. 

The following remarkable story, told by an eye wit
neSH, is entitled to a place among the instances of intel
ligence among the lower animals. A cook was much 
annoyed to find his pastry shelves attacked by ants. 
By careful watching it was discovered that they came 
out twice a day i n  search of food, at about 7 i n  the 
morning and 4 in the afternoon. How were the pies tv 
be protected against the i m'aders ? 

He did not have long to wait, for at 6 :50 o'clock he 
noticed that off in the left hand corner of the pantry 
was a line of ants slowly making their way in the direc
tion of the pies. They seemed like a vast army coming 
forth to attack the enemy. In front was a leader, who 
was larger than any of the oth ers, and who al ways 
kept a little ahead of his troops. 

They were of the sort known as the medium sized 
red ant, which is regarded as the most intelligent of its  
kind, wh ose scientific name is Formica rubra. 

About 40 ants out of 500 stepped out and joined the 
leader. The general and his aids held a council and 
then proceeded to examine the circle of mol asses. Cer

tain portions of it  seemed to be assigned to the differ
ent ants, and each selected unerringly the point in the 
section under his charge where the stream of molasses 
was narrowest. Then the leader made his tour of 
insppction. 

The order to march was given. and the ants all made 
their way to a hole in the wall in which the plastering 
was loose. 

Herp they broke rank and !'let about carrying pieces 
of plaster to the place in the molassps which had been 
agreed upon as the narrowest. To and fro they went 
from the nail hole to the molasses until. at 1 1  :30 
o'clock, they had thrown a hridge across. They then 
formpd themselves in l ine and marched over, and by 
1 1 :45 every ant was eating pie. - Chicago Tribune. 

.. . . . .. 

THE COBURN trolley track for step ladders, described 
in our issue of January 3 1 ,  and which we have now had 
inlpractical use for the past two months, has proved 
itself to be a most convenient and labor-saving device. 
By its  use all the compartments in a line of high shelv
ing are rendered readily accessi ble, the ladder itsel f 
being so l ight and so easily moved that any special 
point can be reached with great facility. The manu
facturers report their sales last month as larger than 
ever before in the same length of time. 
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RECENTLY PATEN TED INVENTIONS. 

Raihvay Al)l'Uallces. 

CAR COUPLIXG. - Robert McMahon, 
Seattle, Wasbmgt oD .  The d raw head of thi s coupl ing 
haA a vertical guide t u be loo�e l y  e mbraced by a rocking 
bar bupporti ng the coupling pin, WhICh has a flanged 
hend, alld whose toc l�  en gaged by a p ivoted cam 
b l ock, in connection with a t ri ppi ng device, forming an 
automatic cou pling. and one which may be operated 
from e i ther side o r  the top to cou ple or uncou ple cars . 

CAR COUPLIXG.-Michael  F. F i nnerty, 
Brookl yn , X. Y. By thi8  11l vention a tran::;versc bar is 
ada pted to sl ide verticully i ll the drawheau, the bar 
havillg a pin \\-'hieh proj ect� at right angl es . wh i le the 

cou pl i ng l i n k  i� adapted to be enga.ged by the bar and 
pin, the device bei ng a u t omat ic  i n  operation, and bein g 
designed to make ferryboat:'. fa�t in their � l i ps as wel l 
as for cou pl i ng car� . 

STATIOX I XDICATO R.-\Vi I l i am S. Mal
lard, Darien, Ga. T h i s  i s  11 de V Ice more e�pec ial l y 
adapted for use on s t eam or s t reet rai l way cartl, and to 
be located it:. cOIlven ient reach of t he conductor or 
brakeman, consisting of a su i tab l y c01l8trncted cas i ng
to carry i nd icator p l a te�, means be i n g em ployed to 
au tomatical l y h o l d  each plate in a sight opening, and 
move the � l i des 81 lCCe�5iyely as desired, a gong being 
r u ng a t  each change o f  the sl ides. 

I for the pinion, with otber novel features. making a I 
quickly and easily adjusted device for a piano or other 
instrument by which musIC may be played in a higher 
or lower key. 

BRIDGE GA'I'E. - H enry E. DewtlY, 
South Haven, Mich. This is  a gate desi!;ned to be op
erated from the land side or the bridge, but shut off 
from connection with tbe bridge when operated from 
the land side, and shut off from the land w hen operated 
from the bri dge . while the gate when closed will  be 
securely braced. so that it cannot be hroken down by 
runaway team�. 

H OSE WASHING MACHINE.-Anderson 
B. Cosby, Riehmond, Va. A portable frame or carriage 
is  provided with an annular spraying pipe through 
which the hose is  passed, a supply pipe being connected 
w ith the frame and 8 uppurt i ng the pipe, wh i le a d i s
charge pipe supports a trough through which the hose 
is passed and i n  which i t  is  washed while pass ing 
through. 

HOOK. - James K. Miller, Emporia, 
Kansas. This hook has an eye III Its shank, two op
positely extending hooks at its lower end, and a central 
hook at right angles to the:· others, being onc by mean.':l 
of which a rope may be easily and quickly fastelled. 
and convenient for use in fastening bundles, for bois t
ir..g pu rposes, and various uses. 

PAVING BRICK.-Athelstan O. Jones, 
ELECT RIC R A I LWAY TROI,LEY, - Wi l - Zanesvi l le, Ohio, This brick is of greater vertical 

l iam J, Cavert.  A l bany,  X, y" ana 'Y i l l iam P. Wis- depth than wIdth, and has rounded upper edges, form

wal l ,  \Vc8t Troy, N, Y. The hearin� below the trol ley ing searU8 or grooves when laid, while it has diagonal 
w hee l has an upwa.rd ly p rojecting fork em bracing the grooves on one side, vertical groove8 on the other Bide, 
conductor beyond the whee l , and adapted to contact and horizontal grooves in the ends, to receive pitch or 
when the trnl ley whe('1 fa"", w i t h  other novel features, cement to be flowed between the bricks to bind them 
the t rol l ey be i nlj an apted t o  follow the cond uctCr with- tightly in the roadbed. 
out cramping, and having a guard a ttach ment also TRUNK ATTACHMENT. - William R. 
adapted to clear ice from the conductor. 

lUechalli cal. 

LomI S HUTTLE TEXSIOX DEVICE. 
:,Iq u i re Bentl ey an d A lfred Beutley, Pater.on, X. J. 

'1'1Ii:; i s  a tension regu lator for shnttles u8ed in weav ing 

r i bb{)ll� or other llarrO\v good s, and consists of a �prlDg 

w i re spring having one end fixed to the shuttle body 

and the oppos i te end coiled around the quill spiudle 
and arranged to press aga iu:; t one end of the q mil,  and 
is designed to hold the l atter w i th an even pressnre, 
without regard to the B moun t of s i l k  Oll t he qu i l l .  

CHAIN. - Richard Paxson ,  Philadel-
phla, Pa . This iuven tion relates to cable chai ns, Buch 

as used on cranes for rall"1-ing and lowering heavy 
weights, and for other machines, and provides an open 
link chain, the l i nks i n  d i fferen t planes and crossing 
one another, with concave bparillg s u rfaces on OppOSIte 
faces of the l i n ks upon opposite s ides of the opening 
through the links, forming u uew arUcle of manufac
ture. 

Agric u l t u ral. 

CORN HARVESTER. - Thomas C . St. 
John, W i l l ough by, Ohio. This machine has two parallel 
incl ined beams adapted to straddle a row of corn, with 
a series of inwardly incl ined fingers pivoted to each of 

the beams, and adapted to sw ing u pward and o utward, 
the machine heiug Inoved over the field to cut the ears 

from the stalks and gatber the corn in the wagon by 

which the machine is carried. 

SHOCK CO:\IPRESSOR -J ames K. Mil ler, 
Emporia, Kamas. The body portion of this device is 

:s.pl i t l ongitudinally to fOrTIl two arm8, Olle of \vhich iR 

prolonged and formed into a narrow neck and a ter
minal head, a pulley being pivoted between tbe arms and 

the head apertured to receive n rope, to compress fod· 

d e ,' and corn shocks and bold them wbile they are being 
t ied.  

DEHORNING CALVES. - Charles T. In
graham, Dwigbt, Ill .  Two kni fe arms are pivoted to

get her, supporting knives of 8pccial form, one of the 
knife arms having a han d l e  and the other being adapted 
to be struck by a su itable implement to force its kni fe 
toward the other one, for conveniently  and rapid l y cut
tIDg out the horns of caives, so as to prevent further 
growth. 

Miscellaneou s. 

BACKING PLATES F O R  PRINTING. 
Jacob C. Wol fe. �ew York C ity . This i nventor has 

obtained two patents for back i n g for dcctrotype or 
�tereotype !':'hel l s, there being in one case a metal box
l i ke backlllg having vents ill  one face to receive sur
plus cementi ng material , the backing having straight 

si des and ends and being of the least possible  weight, 

while in  the other case it consists o f  a body shell with 
an interior lattice work and a top plate detacbably at
tached thereto, adapted for the reception of the shel l,  
whereby one hase or backing may be uti lIzed for print

ing matter contained upon any one of a number of 
s h e l l s. 

B O O K  CASK - Isaac C. W o o  I r e  y, 
Genesco, Kansas. This case has a series of vertical ly 

arranged partitiouB fitted to slIde freely between the 

shelves, w ith horizontal ly arranged spri ngs con nected 

to the several partitions and holding tbem yieldingly 
a part, whereby each book is held between two movable 
partitions, thus protecting the books und holdmg each 
In its as� igned place. 

TRAMMEL HEAD.-Rei nhold G. Haus
dorfer, Zanesville. Ohio. Combined w ith a head frame 
having a trammel po int is a shoe pivoted in the frame, 
while there is " clamping plate engaged by two thumb 
screws, a fulcrum pin u niting the frame and shoe, af
fording means to secure the points of a beam compass 
u pon the e l ongated bar or beam of the instrument and 
ad j ust them w i t h  great accuraey. 

TRANSPOSING KEY BO ARD. -James M.  
G i lbert, Putney. Vt. A ,cries o f  finger keys is pi voted 
ill a moyah l e frame.  wh i l e tb ere is a rack and pinion 
J ' l OVemetJ!, for �Cltlating the frame lind II locking device 

Sutley, M itchel l ,  South Dakota. This invention pro
vides a handle bar witb parallel l imbs to loosely em
brace the sides of the trunk, and slide in and out i n  
keeper loops attached thereto, there being spring stops 
on the ends of the limbs to contact with the loops, the 
device giving a leverage to facil itate tbe movement of 
heavy trunks and packages, on which any suitable form 
of caster may be used. 

LocK. -Thomas A. Phi llips and James 
J. Greenhoe, Wi l liamstown, Pa. In this lock the case 
coutains a horizontally movable frame on whIch i s  
formed a locking bar w i t h  horizontal ribs, a tumbler 
fixed to the lock spindle moving in a recess of the 
frame to actuate it, with other novel features, tbe lock 
being designed for use w ithont a key, and for arrange
ment from the inside of " bui lding or room i n  snch a 
manner that it is impossible to operate it from the out
side. 

DOOR KNOB. - Henry F. Keil,  New 
York C ity. A shank is adapted to pass into a recessed 
head, and soft metal balls are pressed tbrough openings 
i n  the shank extending iuto recesses in the head to fil l 
the openings and recesses, thus securing tbe shunk to 

tbe head or handle in a simple and effective manner. 

KEY. - Paren England, Aspen, Col.  
This k e y  is  provided with an attachment i n  t h e  f o r m  of 

a supplemental hit pivoted to the key shank, forming a 
locking member serving to plug up tbe key hole, t he 
key part proper being retained in positIOn i n  the lock 
notwithstanding any jarring or shaking of the door. 

ABSORBENT BOTTLE COLLAR. - Ben
j a m i n  H. Day, Jr . •  West Hoboken, N. J. B y  t b i s  in

veution a flexi ble band i. adapted to hug the neck of 
the bottle, being held in place by a retain ing w i re, the 
device being designed to catch and retain th" dri p when 
pouring from a bottle or other vessel to which i t  is ap
plied. 

TABLET ORNAMENT. -Louis B. Prahar, 
Brooklyn, N. Y. A fronl and back plate are pivoted 

together to hold between them leaves of cell uloid, ivory, 
etc., in connection with an antoIDntic or other latch stop 
and means for attaching the back p l ate to a pocket 
book, traveling bag, etc., forming a tablet convenient 
of aceees and of ornamental description. 

CORSET FASTENING. - T h o  m a s  J. 
Brou gh , Baltimore, M d .  The lock of this device has a 
handla bar and a hook which projects through and is 
journaled in a cap plllte secured to the corset, the cap 
plate holding the lock to the corset and forming a bear
ing for its pivotal movement, making a simple and 
economical fasteni ng. 

TOBACCO Box. - Joseph Lewis, Win
sted, Conn. This is a box for holding tobacco in plug 

or stick form, and has an attached knife find feeder to 
supply the tobacco in c u t  portions as required, the 
knife portion occupying one end of the box, which i t  
cl 08es wheR n o t  in lIse, while a swinging handle shuts 
within a recess in tbe side of the box. 

M USTACHE TRAINER. - Isaac C o  m
mOllS, Piqua, Ohio. This d evice consists of a piece of 
flat spring metal bent to form two limbs which may be 
brought in engagement w ith each other, two such 
clasps being employed to retain the m ustache in 
des ired posi tion . 

Toy BUZZER. - George T. Fall i s, St. 
Joseph, Mo.  'rhis I� fl. device to be whirled in the air, 
whell it  emits a buzzing sound, which increases or de
creases according to the momentum, the device being 
attached to and swnng by a string or cane. 

Toy PUZZLE. - William W. Brown , 
New York City . According to tbis invention a screw 
or pin is heid crosswise in the lower end of a long stem 
on the inside of a bottle, in a position apparently im
possible to place it, but wbich is  made possible by 
the divislOu of the stem and a rod pa�s�d down an inner 
bore, the device being designed to tax the ingenuity of 
an investigator. Address E. Mnehsam, No. 2 Walker 
Street, New York, for particulars about this puzzle. 

NOTE.--Copies of any of the above patents w i l l be 
f(Hnishe(l by Munn & Co., for 25 cents each. Please 
send name of the patentee, Mtle of Illvention, lind date 

of this papet. 

NEW BOOKS AND PUBLICATIONS. 

EXAlIUNATION OF WATER FOR SANITARY 
AND 'l'ECHNICAL PURPOSES. By 
Henry Leffmann and William Beam. 
Second edition,  revised and enlarged , 
with illustrations. Philadelphia : P. 
Blakiston, Son & Co. 1891. Pp. vi, 
130. Price $1.  

The horizon of t h e  medical school is kept in view b y  
the author of this work. It gives a l l  the standard 
metbods for determining the constituents of water, to· 
gether with a particularly valuable chapter giving, in 
brief, the biological examination with determination of 

colonies of bacteria. A table of factors for calculation, 
and conversion tables, giving tbe grain s per Uni ted 
States gallon and tbe grains per imported gallon, witb 

other similar tables, and a full  index, are contained i n  
the work. Il lustrations arc used wherever neces8ary, 
and as au ahstract and compendium of a definite branch 
of analysis, the work has considerable value. 

GEOLOGICAL SURVE Y OF NEW JERSEY. 
Final report of the Sta te geologist. 
Vol. II. Mineralogy, botany, zool
ogy. Trenton, N. J. 1890. P p. x, 
824. 

This is another of the works mark ing the completi on 
of the report of S tate Geologist George H. Cook. whose 
recent decease adds to the interest of these cutnlogues. 

for !:'Itlch they arc, which have a value to natural ists and 
can be trnly said to be inestimable. The fullness of 

tbe work adris additional regret to the feelings of tbe 
scien tific world for his loss. The present volume is de· 
voted entirely to zoology, including insects, vertebrates, 
etc. 
L'ACIE R : HISTORIQUE, FA BRICATION, 

EMPLOI. L. Cam predon. Paris : B. 
Fignol.  Pp. 344. 50 i l l ustration s. 

This is a very acceptable and prettily i l lustrated pre
sentation of the subject of modern steel, processes, u�es, 
and tests. 

PROG RESSIVE CARPENTRY. 
Meloy. Waterbury, Conn. 
55.  Illustrated. Price $1 . 

By D. H. 
1890. Pp. 

T h e  results of the experi ence of fifty years are snp
posed to be condensed into the narrow compass of this 
little book. It is devoted principally to roof framing 
and laying out work, and there is no doubt that it will 
be of nse to many carpenters and bUllders. 

PROGRESSIVE EXE RCISES IN PRACTICAL 
CHE:\lISTRY. B y  Henry Leffmann,  
M.D. ,  Ph .D. , and William Bt'lUll . 
M.A. I l lustrated. Ph iladelp h ia :  P. 
Blakiston, Son & Co. 1890. Pp. 104. 
Price $1. 

This little work is very acceptably p resen ted . It 

treat. in a very detailed method of the SImplest chemi
cal manipu lations, pou ring of liq u ids , fi l tering aud 

washing precipitates and the other miu u t ire of the che· 
mist's work. While it is calculated for the curr icu l u m  

of certn i n  institu tions, t h e  Woman' s  :Mcdical Collf'gc 
and the PCl1 ll8 ylvania College of Dental Surgery, it 
would be of use in many schoo18 where an elementary 
course of chemistry only is de i ed. It extends through 
the simpler tests and work of inorganic chem istry. It 

includes 258 experiments, which would keep it within 
tbe rallge of many schools. 

A MOVE FOR BETTER ROA DS. Essays on 
road making and main tenance and 
road laws, with a synopsis of other 
contributions and a re view, by 
Lewis M. Haupt, and i n trod uction by 
William H .  Rhawn.  Philadel phia : 
University of Pennsylvania Press. 
1891. Pp. xvi, 319. 

The new movement i n  the direction of better roads for 
tbis country finds an exponent in the present work. It 
represe nts the recent e�says written in competition for 
the prize offered by the University of Pennsylvania for 
writing the best paper on tbe subject. It  con tains, in 
addition to general matter, the first, second, aud thi rd 
prize papers and a number of essays to which honor
able mention was awarded, and a digest of the con
tents of the remaming contributions by Professor 
Haupt. The information contained in tbis book is  of 

great variety, and it may be rega�ded as a standard work 
0_' tbe subject. It is to be hoped that it  will produce an 
enlivening effect u pon our legislatures in the enactment 
of laws promotive of good roads tbroughout tbis coun
try. 

THE W ASHINGTON BRIDGE OVER 'I'HE 
HARLEM RIVER, AT 181 sT STREE'I" 
NEW YORK CITY. A descri ption of 
its  construction. By Wil liam R. Hut
ton, Chief Engi neer. Il lustrated . 
Leo Von Rosen bp rg, New York. P p. 
96. Plates 63. Price $8. 

This magnificent work describes in full detail all the 
stages of erecti ng the WashingtOl� Brioge i n  this ciiy. 
It incl udes the false work, bu i ld ing of the foun dations 
thereon , systems of hoisting, and al l the detai l s  of the 

finisbed structure. As a monogra ph of one of the great 
bridges of the world, perhaps the handsomest of all 
iron bridgee, it i s  simply beyond comparison. The 
pl ates incl ude n umerous photogravures illustrating the 

progress of operations, which come out with extreme 
clearness. In every respect the work is ent.ire l y  be
yond criticism. and is produced on �o luxurious a scale 
that one can hardly hope that it will soon be snrpassed 
by anything in li terature or engineering. 

THE FIVE ORDERS OF ARCHITECTURE, 
according to Giacom o  Barrozzio, of 
Vignola, to which are added the 
Greek orders. Edited and translated 
by Arthur  Lyman Tuckerman for the 
use of the l.'\,rt schools of the Metro
politan Museum of Art. New York : 
William T. Comstock. 1891 . Pp. 12. 
Plates lxxxii. Price $5. 

As w i t !  be seen from the summary o f  this work, it 
consists almost entirely of plates . Tbe five orders 
treated are the Tu�can� Doric, Ion i c, Corinthian, and 
Composite. A l l  of the orden� arc of t he Roman type ,  
the Doric having a base, and a l l  of t h e  col nmns heing 
shown ill the systematically Ilrfanged page as mounted 
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on pedestals. It gives, in other wordS, classic architec
ture from the standpoint of the medi",val architect. The 
book is unexceptionahly gotten "l' as regards the 
character of the plates, their SElection and the util ity 
thereof for the working architect, the shadows cast by 

the capitals and 1:>a8es receiving especial attention . The 
latter feature is cited a8 an example of tbe methods fol
lowed. Tbrougbout the same care_ and thoroughness 
di stingu ish the work. 

ApPLIED MECHANICS. By James H. 
Cotteri l l ,  F. R.S .  Joh n Henry Slade, 
R. N. London : Macm i l l an & Co. 
189 1 .  Pp. x iv, 512. Price $ 1 . 25. 

ThIS excellent little work i ncludes the general 

branches of mechan ics, couples, work and energy, me
chanical powers and constructions. the steam engine, 
strength of materials, lind hydrau l ics. It is ful ly i llus
trated. and incl udes a n umber of problems for solu
tion by the student. Like so many of tbe English ele
mentary scientific works, it is wntten for the curriculum 
of a special scbool . 

THE RICH MAN'S FOOL. A n ovel. By 
Robert C. Givens. Chicago : Lai rd 
& Lee. 1 890. I l lustrated. Pp. 431 . 
Price 50 cents. 

THE CHESS PLAYER'S POCKET BOOK AND 
MANUAL OF THE OPE�INGS . Ed i ted 
by James Morti l l ler. F i f th  edi t i on .  
New York : Dick & F itz�erald . (No 
date. )  Pp. 74. P r i ce 50 cen ts. 

The leading openings of cbess are treated in tbis 
work with cons i derabl e fullness. It w il l be of uoe to 
many devotees of the game. 

BIBLIO'l'HECA POLYTECHNlCA. Directory 
of . tech n ical l i terature. A cla �si fied 
catalogue of all books, an n uals ,  anct 
journals publ i shed in America, Eng
land, France and Germany, i nclud
ing their relations to legislation, 
hygiene and dai l y l i fe. E d i ted by 
Fritz von Szczepauski. First an
nual  i ssue 1889. New York : In ter
national News Com pany. Lon don ; 
Sam pson Low, Marston & Co. Par i s :  
E .  Bern ard & Cie.  St .  Peters burg 
and Le i pzig : Fritz von Szczepau ski. 
1890. 

� Any of the above book8 may be purchased through 
this office. Send for new book catalogue jnst pub·  

!ished. 
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1. Plate in colors showing the residence of P. H. 
Hodges, at Stratford, Conn . Perspective VieW, 
floor plans, etc. Cost complete $8,000. 

2. Handsome colored pl ate of an elegant residence in 
Hiverside Park, New York City. Floor plaus,  per
spective ele vat ion, etc. Cost $30,000. 

3. Residence at Bridgeport, Conn. Perspective view, 
lIoor phms, etc. Cost abou t $7,000. 

4. Handsome residence of Mr. F. Chamberlain. at Hart
ford, Conn. Francis H. Ki mbal l ,  of New York 
City, architect. Floor p l an s, perspective eleva

tion, etc. Cost $00,000 complete. 
5. l l l ustrat ions of two attractive semi-detached houses 

erected for Mr. A. L .  Pennock, at Ph i ladelph ia, 
Pa. l!'loor plans and perspective. Approximate 
cost $15,000 each. F. U. Beal, New York, 

architect. 
6. Floor plans and photograph ic  view of a resi dence at 

Edgecombe Court, Chicago, Ill. Est imated cost 
$5,400. 

7. A pillar cottage erected for Mr. G. W. Ch i lr:s, at 
Wayne. Pa. Cost $6,000 complete. Perspect i ve 

and floor plans. 
8. Handsome res idence at Hartford, Conn., W. B. 

Tuhbey, architect, New York. Cost $19,000 com
plete. Floor plans and perspective. 

9. Two floor plans and pbotograpbic view of an attrac
tive reSIdence at Austin, Cbicago, Ill. Estimated 
cost $7,000, 

10. A very convenient and attractive suburban cottage 
of modern design, erected for Mr. E. W. Given, 
at Mont Rose, Orange, N. J. Cost $5,500 com
plete. Messrs. Ross,ter & Wrigbt,  arehitects, 
New York. Floor plltns and perspective. 

1 1 .  Residence at Alexander Avenue, Buena Park, 
Chicago. Estimated cost $5,000 complete. Plans 
and photographic view. 

12. Pbotographic pers!",ctive view of the residence of 
Mr. Frank Crowell, Minneapolis, Minn. F. E. 
Joral emon, architect. 

13. 1\liscel laneous contentR :  Preserving smoke pipes 
from ruBt.-Door hanging, i l lustrated witb 6 
figures.-Safc construction of h u i ldings, ill ustrat
ed with 5 figures.-Improved bl ind slat planing 
machine, i llustrated. - Seamles8 copper hOllt:'e 

boiler, illustrated. -Best qual ity o f  roofing tin 

plate.-Blower engi nes of the Galena.-An effi
c ient sandpaperi ng machine, i l lustrated. - rrtw 
H Hero " spring h mge. illustratcd.-The Du plex 

j oist hauger. 
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Edition is issued monthly. $2.50 a year. Sin!(le copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, prlicti
cally, a large and splend id MAGAZINE OF ARCHITEC' 
TURE, richly udorned with elegant plates in colors and 
with fine engravlng�, i l l l lstrating the most interesting 
example" of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richnes8, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 

Qf any Architectural publication in the world. Sold bl 
all newsdealers. 
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�Send for new and compl ete catalogue of Scientific 

and other Books for sale b y  Munn & Co • •  361 Broadway. 
New York. Free on appl ication 

HINTS TO CORRESPONDENTS. 
Names and A ddres" mU8t accom pany all  letters. 

or n o  attent ion w i l l  b� paid t hereto. This 18 for our 
i n formation and not for Imhl icatIOn. 

Refe re n c e s  to former articles or answers 8hould 
give date of paper and p!lge or num ber of questIOn. 

I n q u i ries not answered in reufl.onv.ble t ime should 
be repeated ; correspondents WIll  bear i n  mind that 
some answers requ i re ll o t  a l i t t l e  re:"enrch. and, 
though \\'C endeavor to r<-'p l y  to  all eit her by letter 
or in thi!'l depnnmcllt. each must t ake his turn. 

Speci a l  'V r l n e n  I n fo r m ation on matters of 
p(>rsonnl  rather than general interest cllnnot be 
expected w i thont remunera t i o n .  

Scieil l i fi e  & m erican SUP l'lements referred 
to may he had at the office. Pricc 10 cents each. 

B o o k s  referred to promptly suppl ied on receipt of 
pnce. 

lU l n e rahl sent for examination shonld be distinctly 
marked or labeled. 

(2888) T, F. D. asks for gold l u ster for 
china pll inting. A. Dissolve 1 drachm gold in  % ounce 
aqua regIa, or simpJy dIssolve thi� weight o f  chloride 
of gold in  water. Add 6 grains of metal l i c  tin, and 
enough aqua regia i f  requ i red to dissolve it. Ponr 
with constant �tirring i n to a mixture of � drachm 
balsam of snlplmr and 20 grains oil of t urpentine. 
As it stiffens add J,2 drachm oil  of t urpentine and miX. 
More gold gives a brighter effect :  tin incl t ne. it to a 
violet tinge. Balsam of sulphur IS made by boil ing to
gether i n  a covered vessel l part flowers of snlphur and 
4 parts oil until the mass thIckens. 

(2889) F. T. asks for a receipt for a 
composition, by putting which in a small piece of cot· 
ton batting the size of a small marble, and placmg in a 
glnss of water, It will  produce sparks of fire. A. Possi· 
bly it  IS  sodium or potas�ium. It  is  very dangerous. 

J citutific !tutfiCJu. 
(2894) E .  L. asks ( 1 )  how to compound a INDEX OF INVENTIONS 

F o r  which Letter .. Patent of t h e  
United State. were Granted 

March 10, 1891, 

mixture with which he could coat t he inside of 8 wooden 
box so that he could usc it  as a jar for a storage battery. 
A. Use resin 4 parts, gutta percha ill scraps 1 part, and 
a l ittle I lllseed oil . Thicken if desi red with ground 
pumice. 2. Would a rubber t ube placed between the 
primary and secondary cOI l,  of an induction coil assist 
in its efficiency ? A. No. & N D  EA(JH BEARING '.I'HAT DA'.I'E. 

(2895) M. M. L. -For artiticial cider the 
follo\\ing is given : 28 gallons soft water, 2 pounds tar
taric aCid, 28 pounds New Orleans sugar, 1 pint yeast. 

I See note at end of list about copies of these patents.] 

Stir thoroughly. Let stand III cask with bung out for A battolr, .1 . W. Moyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.840 
24 hours, add 3 gallolls spirits, bung tightly, aud Jet Ad(;.re�Hinl! machine. G. C. Sherman . . . . . . . .  . . . . • 447.980 

stand 48 hour�. Ad
j�r;���ft����

er
� . :·�.

r 
. .  ����g.����� ��������: . •  �: 447.i�a2 

(2896) L. K. wri tes : I have a 25 X 30 �:� b:;W�d:�t
fun�����t!: �o����:�ed:"ll: c: �"';r: 4

47" S;l 
hard rubber tray which I use for the silver bath ; it has A ir

g
p
e
�ri�er: i: ,\i: Coilins : : : ' :  � � '  . .  : : : : : : : : : : : : :  .::: � �H:3!� 

a piece broken from oue of the sides; can you give me Alarm. See Bundar alarm. Electric alarm. 
recipe for mendIng the same and making a good j oint ? AD lct�Fcri:��fs��.� .�����.����. ��.8���: .���.�I.��.��.�: 447.7t�'j 
A stockholm piTCh 3 parts resi n  3 varts crude rubber A n n u llciawr, polarized, E. P. Warner . . . . . . . . • . . . . .  44S.1ti9 . . , ' h d '. R h A n n u nc iator. train order. L. T. Crabtree . . . . . . . . 448,125 
6 parts, turpentine 12 parts ; cat an mIX. uug en I Axle box. car. 'V. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448, 130 
edges befOl;e applying. ���·fr�:;t��'lla�::r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.1.,iI 

(2897) W. A. L. writes : I h ave seen a ��I�n�'i,�����Rl':(pj:k���: : : : : : : : : : : : : : : : : : : : : : : :  1��:�?'� combination of the usual vulcanlte and aluminum In a Band cutter and feeder, E. S. \Vilhite . • . . • . . . . . . . . .  448.102 

dental plate. Is the latter l ikely to develop auy thing ���l�: fv.�I��':.rk�e ::: .
. : . .. . .  : . . .. .. . :. : .... .. : .... .. .. : . : .... . :.: : :  m:r,� 

deleterious in contact w i th aCldulons food.? A. No. ����:;/a�.r.,e�o�/tia��:r��on . . . . . . . . . . . . . . . . . . . . .  447.&lO 

It is simply a question of durability. Bed. �'. II. B. Rubbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.000 

(2898) C. N. C. asks : 1. What will  take :�ns
o���a��

n
til��

v
��e�:�.O[ri � iJ:��or."A: ·iske.: :  !1�:S!g 

quicksilver off a gold ring ? A. Heat it  very carefully 
to a temperature of 100° Fah. It  I S  be8t to Intrust it  to 
a jeweler, as yon may melt it. 2. What to mix with hy
drofluoric acid to mal,e etchings on golass look white and 
rough l ike gronnd glass ? A. Do not apply the acid too 
long. 'fhe first effects are frosted, which disappear 
with deeper etching. You may apply the gaMeous aCId, 
evolving it from fluorspar and o i l  of vitriol in a leaden 
dish the size of the glass to be treated. The latter is 
held by cross pieces or  otherwise well aboye the l iquid. 
All glass in the room may be injured. It is best done 
out doors or in a cellar. 

Belt. waIHt, H .  A. H ayden . . . . . . . . . . . . . . . . . . . . . . . . . .  447 .877 
Bench spur. \Y . J .  Strain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.7!lS 
Berry box, C. rrondeur . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . 447;;!!B 
Bicycle. F. II. Bolte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.!l3:{ 
Blind.  window, W .  N. (Jary . . . . . . . . . . . . . . . . . . . . . . . . .  448. 1 77 
Blower, fan. J. S. Schoonover . . . . . . . . . . . . . . . . . . . . . . . 447,909 
Board. See !Jame board. 
Board or game table, .1. S. BurrollJZhes . . . . . . . . . . . . . 448.120 
Body battery and attachments for the Elame. 

Crisp & Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448,128 
Boiler. See Egg boiler. 
BOl ler furnace. smoke preventing- water tube, 

Reese. Jr • • & Seller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.076 
Boilers. apparat us through w h ich air is supplied 

to furnaces of steam. W .  J. Chubb . . . . . . . . . . . . . . 448.178 
Bolt. See Screw bolt.  
BOOk, combined receipt and record. H. IJoewn-

bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.884 
Bottles, etc . •  closing device for. M. Rheinstrom . . .  44 7.974 

(2899) B. W. says : We are having a dis- ����Ies��!f�f;,��::· t�
r
:;;,· bO�: 

. .  
Hi·tctiiiJ·.; 

.. tiox: 448,070 

cussion in class as to what has become of the Great 
Eastern, the ship that laId the AtlantIC cable. Please 
inform me. A. The Great Eastern was sold in 1888 for 
old iron, and iA now being broken np near Liverpool. 

(2900) H. D. D. says : Will you kindly, 
through the SCIENTIFIC AMERICAN, give a rule for find
ing the velocity i n  feet per second of a body fal l ing 
through space at any given t ime ? Examp l e :  A body 
fal ls 16 feet the first second and 64 feet the first two 
seconds ; what is  the velocity i n  feet per second at any 
gi ven point ? A. Veloci ty at end of 1 second. 32'166 feet 
per second ; velocity at end of 2 seconds, 64'333 feet per 
sccond ; S'02X Vheight in feet=velocity at end of fal l ,  
i n  feet per second ;  32'I66 x time in seconds = velocity i n  
feet p e r  second at t h e  e n d  of fal l ;  16'OS8 Xsqnare of the 
time i n  seconds= height of fall in feet. 

Letter box. Locking box. M etal box. Signal 
box. 

Box jOinting machine. M.  D. Knowlton . . . • . . . . . . . .  447,(155 
Brake. See A ir brake. Car brake. 
Brick: machine. lI'razier & M ilam . . . . . . . . . . . . . . . . .  447.1149 
Bri ck or tile m achines. automatic wire cleaner 

for, G .  K u kenthal . .  . . . . . . . . . . . . . . . . . . . . . . . . .  448.05:) 
Brickwork, coating compound for, G. L. Cross . . . .  44H.17H 
BrickM, man ufacture of. E. L. P..ansome . . . . . . . . . . . .  447.\,72 
Bromine and iodine. obtaining. il. H. W ing . . . . . . .  4 t7,!126 
BruHh. M. YC)ung . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4�7.9!*i 
Brush. toilet. J. O. Nightinllale . . . . . . . . . . . . . . . .. . . . . 448.0ti7 
Buckle, S.  E. Harsh . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  447.S74 
Buckle. suspender. J .  A. Traut . . . . . . . . . . . . . . . . . . . . . .  447.9;;:4 
Buildings, construction of fireproof. E. V. J ohn ... 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . .  448,048 
Burglar alarm and door bell, automatic, K ierson 

& Youn" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448,051 
Burner. See H y drocarbon burner. Incandescent 

burner. V apor burner. 
Burn er, J. J. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448,080 
B utton, A. Mandel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.782 
B uttonhole cuttin� and stitching machine, J. A .  

Osterhout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 447,7nl 
Button. separable, W. �'. Whiting . . . . . . . . . . . . . . . . . .  447.85.'; 
Cable "rip, C. Hazard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44R,O:15 
CaQ;e perch . A. C.  G o e . . . . . . . . . . .  . . . . . . . . . . . . .  . .  . • • .  447.7t;!� 

(2901)  W. H. MeL. says : Can you tell g:Fe'i:'d::��di;�';;'���';;;(il�t��;��W: iCwiii:::: : : :  1£+::1 
me where I can get some seeds of the eucal yptus tree, 
the variety be.t adapted to the coast of the Southern 
States ? Also, kindly tell me the name of the worm that 
cuts off small branches from trees ; they seem to prefer 
the wood of the persimmon and hickory to any other. 
Is there any way to keep these worms from deRtroYIng 
a grove of small Pecan trees ? A. Prof. C. V. Riley, of 
the Entomological Division, Department of Agricnl ture, 
Washington, to whom we referred the above inquiry ,  
replies as fol lows : T h e  department h a s  no eucalyptus 
seeds on hand at present for distribution. Mr. McLeod 
can doubtless secure them from Borne seed dealer in 
San Francisco. The insect cutting off branches of per· 
SImmOn, hickory and other trees is  the twig girdler 
( Oncideres Cingulatus) , a species of the coleopterons 
family Ceram bycid"" or Longicorn beetles. The female 
beetle girdles with her jaws the twigs in August or 
September, and inserts one or 8everal eggs into 
the wood above the !!Irdled place. During wi nter 
time these twigs are usually broken off by the wind, 
and the larv", develop in them on the gronnd during the 
next sprin!! and summer. If  the girdled and fallen 
twigs of I:!uch trees as are known to be infested are care
fll l ly collected and b urned in winter or spring. the insect 
will be kept measurabl y in check. Good i l l ustrations 

Calipers. R. yanda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.80;") 
Camera shutter. fJ. Prosch, Jr . . . . . . . . . . . . • . . . • . . . .  447.002 Can. See M i l k  can. 
Can caoplnll machine. M .  J ensen . . . . . . . . . . . . . . . . . . .  44�.047 Canals. construction of. A. Pickard . . .  . . . . . . • . . . .  448.072 
Cane and slide gau�e. combi nation. R. Fuchs . • . . . .  44R.0l6 
Cane cutter. H. R. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.IJU4 
Cane. musIC �tand. and music.holder. Harders & 

J:flei�chman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  448.185 
Car brake. H. H. Sessious . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.ilil 
Car brake and �tarter, C. J.  Luce . . . . . . . . . . . . . . . . . . .  447.780 
Car brake shoe. C. n. Emerson . . . . . . . . . . . . . . . . . . . . . .  4�H.O l l  
Car. cattle o r  stock, D .  L .  Sylvester . • • . . . . . . . . . • . . . .  447.9Ul 
Car coupling. D. JJ. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . .  448.0j).� 
Car coupling, J .  M. FI.k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44S,II14 
Car cou pli ng. S. M. Hobson . . . . . . . . . . . . .  . . . . . . . . . . .  448.0;)!1 
Car conpli ng. W. M cConway . . . . . . . . . . . . . . . . • • • • • . . . .  H7.9tiH 
Car coupling, J. Schatz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,Hi7 
Car, observatory, T. J .  McBride . . . . . . . . . . . .. . . . .  44i.785 Car re}listerinJZ apparatus. street, 11. G. Canfield . .  44i,80ti 
Car replacer, E.  J)escom p� . . . . . . . . . . . . . . . . . . . . . . 44S.137 
Car r e pl acer. Stephens & Mott . . . . . . . . . . . . . . . . . . . . . .  44R.lloo 
Car. \"estibu le, H. M .  J ones . . . . . . . . . . . . . . . . . . . . . . . . . .  44H.lSti 
Cardboard making machine, J .  McCoy . • • • . . . .  " . . .  418,068 Carpet fastener. H. E. Leeman . . . . . . . . . . .  447.959. 44i.il60 
Carpet fastener. Parmeter & Stetson . . . . . . . . . . . . . . .  4�S.('68 
Carriage, S. R. BaUey. . . . . . . .  . .  • . . . . . . . . . . . . . . . . . . . .  447.752 
Carriage cover. B. F. Partridge . . . . . . . . . . . . . . . • . . . . .  447.842 
Carriage curtain attachment, D. A rgerbright . . . . . . 4�8. l Ofi 
Cartridge. B. J.ong . . . . . . . • . . . . . . . . . . • • • • . . . . . . . . . . . .  448.057 
Carving mHchine. Smith & Post . . . . . . . . . . . . . . . . . .  447.7tili 
Case. See Map or sheet case. Piano case. 
Cash ca�rier ap paratus. A . Iske . . . . . . . . . . . . . . . . . . 44i ,82S 
Cash register, W .  H. G ilman . . . . . . . . . . . . . . . .  448.020. 44b,lI�l 
Cash register and indicator. J. J. Webster . . . . . . . . . . 4t7.8f>.t 
Cattie dehorning i m plement, G. H. Stout . . . . . . . . . .  4�8.0H2 
Chain,  drive, S. El l iott . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 447,81 ;� 
Chains, mak i n g  OI l i ne- l inks for drive, S. l£J 1 iott .. . .  447,814 
Chair. See Reversi b le  seat chair. of the beetle. i ts  earl ier stages and its ,,,,'ork, are given 

(2890) A. A. B. writes : X contends that in the American Entomologist, vol .  i i i ,  p. 29i. 
the point of solidi fication of a substance is the freezing 
point of t hat substance, or i n  other words that any sub
stance that twl idifies when its temperature is sufficiently 
lowered Inay be tE'rmed frozen when in its 80lid �tate. 
As for example : Glass, Iron, china ware. etc., in their 
solId stale may be correctly termed frozen. Y contends 
that thIS is  not so. It is conceded that in general con
versation i t would not be correct. but from a phYSIcal 
standpoint it  would not be incorrect to apply the ex
pre8sion� aftcr t he molecules have once congealed. 
Please decide the question. A. Geu eral l y  we should 
Bay that freezing applies to part icular case!' of con
gelation only, and we should not advocate X's conten
t ion. It  is a question of etymology, not of scie nce. 

Checkrein holder, 1". P. Thompson . . .  . . . . . . .  . .. . . .  «-8.094 
Churn.  'V. N. \Vachter . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,852 
CiJ;!ar b u n chmio! machine. F. J. Hagen (r) . . . . . .  . . • . . 1 1 .1 50 

(289 1)  U. T. asks how to re move stai ns,  
made l;y handling in damp weather, from the highly 
pol ished brass work of a microscope. A. Your hraes 
work i s  evidently not lacljuered. Clean with putz po
made, then with whiting, and final ly  lacqner if the "ur
fnce is not one having frictional contact with another 
surface. In this case have the work n ickeled. 

(2892) C. P. writes ; Your answer to the 
fol lowing, a lso the way of dOIng i t, wi l l  interest several 
of your readers. A hor�e is  h i tched to fl harn 25 feet 
square at one ("orner. by a rope 100 feet long;  how mnch 
area i n  "qunre feet can the horse feed over ? A. He 
can feed over 4 qnadrants, one of 100 feet radius, one of 
75 feet radius,  ODe of 50 feet radiUl�, and one of 2.1 feet 
radins.  These can be calculated by the regular formula 
" r' 
- giving 14,727 sqnare feet. 

4 
(2893) T. F. D. asks for a ·  good recei pt 

for a harness dressing. A. Mntton snet 2 ounces, bees
wax 6 ounces, powdered SU2"ar 6 ounces, soft soap 2 
ounces, indigo (real) or lampblack 1 ounce. Dissolve 
the soap i n  )( pint of water, add other ingredients, melt 
and m i x, and add 1 gill of turpentine. Apply with a 
eponge and pol ish with a brllBh, 

(2902) T. W. asks : 1. What is the m ost 
conclusive proof for the existence of atmospheric pres
sure ? A. The barometer, which varies in height at 
different elevations. 2. How close has air been com-
pressed by powerfnl machinery ? A. There is no 
known limit to i ts compressibil Ity. Theoretically, a 
l imit can beJapproximal!ed to. It has been compressed to 
many atmospheres. 3. Can a tight ·fitting piston be drawn 
out o f  a cylinder, "upposing no air could get behind 
it ? A. Yes. 4. Place a drop o f  water on dry su rface, 
take piece of straight paper by one end, bring other end 
down flat on water, i t  sucks down and is hard to draw 
away ; why i s  this ? A. Capillary attraction. 5. Will  
condenser fill with water or crnsh, provided only heat 
of steam can escape ? A. Yes. 6. In breal<ing a piece 
of soft iron, do the mo: ecules change from one side to 
the other, or what i. supposed to take place ? A. The 
molecules are supposed to be torn apart, 7. 18 not the 
wear on the same hal f of the crank pin, no matter 
which way an engine is  running ? A. No ; it is  on op
posIte halves for the two ways of running. The fallacy 
of the geometrical puzzle you submit is in the fact that 
the pieces a. cut will  not fit. There is  a space left un
filled, which acconnts for the apparent increase. 

TO INVENTORS, 

An experience of forty years. and the preparation ot 
more than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
laws and practice on both contlllcnts. and to possess un
equaled facilities for procuring patents everywhere. A 

synopsis of the patent laws of the United States and all 
forei�n countries may be had on applicatIOn. and persons 
contempJating the securing of patents, either at home or 
abroad. are invited to write to this office for prices, 
which are low. in accordance with the times and our ex-
tensive facilities for conductin �  the business. A ddress 
MUNN & CO .. otllce SCIENTIFIC AMERICAN, 361 Broad
Wa1. �e" York. 

Curar cutter. Quin &: DunckeL . . . . . . . . . . . . . . . . . . . . . .  447.S4:\ 
CiJZar lie-hter, A .  �". lIawk!;ley . . . . . . . . . . . . . . . . . . . . . . . .  447,S7ij 
CIgar t i p  cutter, Brunhotf & Lehmann . . . . . . . . .. . . . . 448. 1 W  
Ci llarette mach me. A. L .  Munson . . . . . . . . . . . . . . . . . .  447.968 
Clamp. See Hose clamp. 
Clam p for holding chlsels • •  J.  A. IsUn . . . . . . . . . . . . . . . 447.77G Cleaner. See Fruit cleaner. 
C l ip. See File cl ip .  
Cl ipping shears. L.  G .  Werner . . . . . . . . . . . . . . . . . . . . . . .  448.1 70 
Clothes d rier. M. D. Judkins  . . . . . . . . . . . . . . . . . . . . . . . . .  448.04�J 
Clover h u l l ers. feeder attachment for, J. W. Har-

vey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44� . 1 48 
Clutch, frict ion • .  1. A .  Moncrief . . . . . . . . . . . . . . . . . . . . .  4HJ}li7 
Coat hol der, II. R. H.u�k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4H.!17fj 
Combination Jock.  E.  \V .  Wilson . . . . . . . . . . . . . . . . . . . .  448.175 
Comm utator. W. Horn berger . . . . . . . . . . . . . . . . . . . . . .  448,040 
Cord hanging and adj u stlllg device. J. A .  Matte-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . • . . . .  447.S.S!1 
('tord receptacle, I I .  T. Simmons . . . . . • • . . . . . . . . . . . . .  447.U I �  
Cork grindinJl machine. C. D.  Armstrong . . . . . . . . .  417.860 
Corner strip. �". I{ ees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 th. 187  
Cou pllOg. See Car cou pling. Electric wire coup-

l ing.  Fence rai l couphng. Shaft coupling. 
rJ1hil l  couphr.g. 

Creamer. J.  G .  Rmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,!l14 
Cu hnary fork, S .  A .  M erri l l .  . . . . . . . . . . . . . . . . . . . . . . . . .  448. 155 
Culti vator, B. P. W h i t n ey . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,!1.12 
Cultivators. replanting attachment for. Cunning-

ham & Ferry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448. 1 3 1  
Current w heel. \V.  Rtephens . . . . . . . . . . . . . . . . . . . . . . . . . 447.!lIG 
Currents and waterfalls. appliance for uti l izing 

river.  F. S. M a rtin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.887 
CuspIdor, C. L. Beers . . . . . . . . . . .  . . . . . . . . . .  . .  . . . .  448, 1 1 1 
Cntter. See Band cutter. Cane cu tter. Cigar 

cutter. Ckar tip cutter. Flue hole cutter. 
Metal cu tter. Mi l l ing- cutter. W eed cutter. 
\V ire cutter. 

Cutt iog  tool, R. Gabel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.017 
Decorating glass and porcelam, Westwood & Mal-

Ion . . . . . . . . . . . .  . . . . . .  . . . .  . . . . . . . • . . . . . . . • . • • • .  447.991 
Dental service stand. W. E. Warner . . . . . . . . . . • • • • .  448, l t JO 
Dining room service apparatus. B. W. Clapp . . . . . .  448/lO9 
Disti l J i n l!  water. apparatus for. N. H unting . . . . . . . .  448.041 
Door ch�ck, G. W. Moulton . . . . . . . . . . . . . . . . . . . . . . . . .  447 .8 19 
Door o pener. elf"ctric. JJ. Bates . . . . . . . . . . . . . . . . . . . . . .  448. 1 1 0  
Draught bai l .  Z. T. Harnish . . . . . . . . . . . . . . . . . . . . . . . . . . 4-18,030 
Draught eq ual izer. O. B. Croft . . . . . . . . . . . . . . . . . . . . .  44�.129 
Draught equal izer, rr. Thom pson . . . . . . . . . . . . . . . . ... . 448,095 
Drier. �ee Clothes drier. G rain drier. 
Dri l ls .  etc . •  covering wh eel for, J. Campbell . . . . . . .  447 .Hil8 
Dryinll machine. P. Dil lon . . . . . . . . . . . . . . . . . . . . . . . . . . .  44R.1Rl 
Educational appliance, A. F. C. Garben . . . . . . . . . . . .  448,01 9 
t�:e-g boiler. automatic. O. L. Dale . . . • . . • . • . • . . . . . • . .  447 .�45 
Electric alarm. G. W. Adams . . . . . . . . . . . . . . . . . . . . . . . .  447,91J8 
H:)ectric circuits. aut omatic switch board and 
Ele��:�
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Rlectric current Ilenerator. alternating, N. Tesla .. 44i.921 
Electric Iillht fixture • •  J Kintz . . . . . . . . . . . . . . . . . . . . . . «7.8�2 �l::;��l� ::!'o��;:IlJ:�IH� 8�:�:'n:n C��.I���:::::: : . ::  
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Electric start ing  switch. W. llochhausen 
Itlectric SWi tch,  H .  '1' .  Clark . . . . . . . . . . . . . . . . . . .  . .  
�� I ectric switch. Orford .. 't, Enl!hsh . .  . . . . . . . . . 

IGlectnc switch and cut-ont,  W .  H ochhausen . .  
E l ectric wire ('oup l l i lg. KniJ;!l i t  & Hawken . . .  . . . . 
Klectric wiring in b U l l d l Ilgs. cOll d u i t  tor. S. Berg-

447.821 
447.Rti7 
4�"i .788 
447),26 
44; '&)3 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44i.8ll1 
Electrical i n d ulations, apparatus for intens ify-

ing, J. C. Ludwig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 � S . 1 53 
Klevator. N. P. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44i .�9 .. ) 
Engine.  �ee Pulp refining and dressing emnne. 

Rotary en�ine. �team en�ine. fJ.'ractio n  en
gine. 

Engines. means tor governing or regU lating the 
act ion o f  gas o r  o t hcr l ike explosive. Dela-
llJ are- Deboutte v i l l e  & ."\1alandm . . . . . . . . . . . . .  , 4�8. 1 36 

��nvelope moistener  and closet'. D. Coyle . . . . . . . . . . 4�7 .SU!J 
Equatonal mountin/.:,  G. N. Saegmul ler  . . . . . . . . . . . 4 tH.US1 
��raser, tUlle, C. Hanimann . . . . . . . . . • . . . . . . . . . . . . .  447 .�72 
Evaporat i r lg a p paratus, T. Gaunt . . . . . . . . . . . . . • . . 44i .R17 
Eva purat lug  a p paratu�. m u l t i p l e  effect. T. Gaunt. 44i.8Hi 
ExcelSIOr c utting machine,  C. (l. SOl l t h  . . . . . . . . . . . .  447 )�46 
gxil i b l tor. !:'am p l e  f)r p icture. I I .  � rercks . . . . • • . . . .  4�7 .� 15 
Faucet. measuring. F. C. 1 1 .  Strusbu rller . . . . . . . . . . .  448.093 
Feed water h eater and purifier for boilers, W. 

K erl' . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.881 
Fen ce, flood. H. A .  M ace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448. 15t 
Fence post. J.  ��. Dan ie ls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.180 
Fence post. '1'. S. H i d del . . . . . . . . . . . . . . • . • • • . . . . • . . . .  4�8..078 
Fence rai l  cou p i mg. Iron,  C. lIanika . • • . . . . . . . . . . . . .  448 0"29 
Fen ce. wire, P .  l\l ast . . . . . . . . . . . . . . . • • • . . • . . . . . . •• . . . .  448,061 
�'encm£: strand. A. B. \Yoodard . . . . . . . . . . . . . . . . . . . . . 447,�27 
Fender. �ee Ship's tender • 
• ferti l i zer d i stributer, \V . G .  De Berry . . . . . . . . . . . . .  448,135 
}1'erti l Izer d i stributer and seeder. combined, S. E. 

Clark,on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448,010 
Ferti l i zer  d istr ibuter,  hand. Bates & Wren . . . . . • . •  44�.OO" 
Fi fth wheel  • .  J. H. G re�som . . . • . • . . . . . . . . . . . • • . . .  448,025 
�' i le .  b i l l  or lett er. J. W. H enson . . . . . . . . . . . . . . . . . . . .  448, 1 49 
Fi le  c l i p. Brun hotr & Lehmann . . . . . . . . . . . . . . . . . . . . .  448. 1 17 
F I l e  handle. J .  ReI J l e y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.004 
F l i es. a p paratu s  for recutting. A. P. De Sennevoy 448. 1 44 
F I l ter. o i l .  A. S. K rotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448 .152 
FIre escape. :K 'V. B u l l ard . . . . . . . . . . . . . . . . . . . . . . . .  448.1 76 
Fire e�wape. K H. W h i tt ier  . . . . . . . . . . . . . . . . . . . . . . . . . . 448.101 
FIreplace heat er, F. I). W oodruff . . . . . . . . . . . . . . . . . . .  448.IOH 
Fishi n g  rod s u p port , S. H a l l  . . . . . . . . . . . . . . . . . . . . . . . . . 44S.028 
Flower pot, fo ldinl!.  �t . H. Piper . . . . . . . . . . . . . . . . . . . .  448.143 
Flue hole  cutter. W. R. Craig . . . . . . . . . . . . . . . . . . . .. . .  H8. 126 
F l y  tnghtener. J .  Bosworth . . . . . . . . . . . . . . . . . . . . .. . . . .  447.755 
Fork. See Cul inary fork. 
Fra me. See Bag frame. Mosquito canopy 

frame. 
fi�rUlt cl eaner. 'V .  B .  Perry . . . . . . . . . . . . . . . . . . . . . . . . 447.901 
Furnace. See Boi ler furnace. Garbage furnace. 

Glass melt ing t urna.ce. H.etort furnace. 
Furnace. J. J. &: rr. F. l\teldrum . . . . . . . . . . . . . . . . . . . . . .  447 .891 
�-'urnace�. H pparat us tor consumi.ng smoke and 

saving fuel  i n ,  Moffatt & Stuttafurd . . . . . . . . . . . 44S.1flfi 
Furniture fast ener,  W. (; . Jarvis  . . . . . . . . . . . . . . . . . . . . 4r7.82� 
(Ja;1ge. See M icrometer gauge. 
Galvani c  apparatus for the !.luman body, P. G. 

\V i l l iams . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . • • . . . . .  447.857 
Game board, H. \Vach ter . . . . . . . . . . . . . . . . . . . . . . . . . . . 447 ."'51 
G arbage furnace. A .  Brownlee . . . . . . . . . . . . . . . . . . . 4.\8. 1 1 5  
G a B  and a I r  mlxer. E .  M eredith . . . . . . . . . . .  . . . . . . . .  447 .'i�4 
Gas, apparatus for manufacturinll, J. L. Stewart . .  447.H 16  
Gas burners. device for  c lean mg, J .  Re! l !ey  . . . • . . .  447,005 
Gas, device for separating l i quids from natura l .  

C. J ) .  Stocle . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.R4� 
G as met er. J. B. Knickerbocker . . . . . . . . . . . . . . . . . . . . . 44i.8S3 
Gate. See Swingi ng gate. 
Generator. See EJectriC current generator. 

steam gen erator. 
Glass meltmg furnace. n. Schulze-Berge . . . . . . . . . 447.7i15 
Globe holder. 1 1 .  R. Burk . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.n� 
GODIl. c. Cal lahan . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  4�R.I I08 
G rain cJeani l H! device. Ii". F. Landis . . . . . . . . . . . . . . . .  447,8:1.1 
G rain drier, J. V. C u r l i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.1�2 
G ra i n  separator, D. Scott. . . . . . . . . . . . . • . . . . . . . . . . . 447.845 
G rinding.  drying, and i n corporating machine, P. 

('. Close . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447 .808 
Gri n d l n J;!  m i l l .  rol ler. C. G. \'1. Kapler . . . . . . . . . . . . . .  447,951 
Grinding the edges of  band saw blanks and ot her 
'-'" .... m etal l ic 8tn ps. machine for, J .  W allwork . • . . . .  448.009 
G u ard. See Razor guard. 
Gun. automatic. H .  S.  M axim . . . . . . . . . . . . . . . . .. . . . . . .  447.8.16 
G U ll ,  automat i c  machine ,  B. S. Maxim . . . . . . . . . . . 447,8:W 
G un �ight. 'V. Lyman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.886 
GymnaRt lc  a p paratus. C� H. Din kelman . . . . . . . . . . . . 447.S 1 1  
Ham mer, steam. ,1 . A .  Henckels . . . . . . . . . . . . . . . . . . . . 447.824 
Haildle .  Fee Fi le  handle.  
H arrow and rol ler.  combined.  E. T. Coombs . . . . . . .  447.76.'3 
Harrow spring tooth, W. M. Br in kerhoff . . . . . . . . . . . 4t7.�:-)6 
Il arvester, cornsta l k ,  P. S. I�undgren . . . . . . . . . . . . • •  448.058 
H arvester pitman connect lOn . .  1 .  Raum . . . . . . . . . . . . 4�7,!l30 
Hat pouncmg mach i n e, Newman &. Oakiey . . . . . . . .  447.787 H:�� �����

r
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Heater. See Feed 'water h eater. Fireplace 
h eater. 

Heel stiffener machine, L. Cote . . . . . . . . . . . . . . . . . . . .  447.9-14 
t l in�e. L. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447 .971 
I l i nge. lock, C. C. \Vare . . . . . . . . . . • . • • . • • • . • • . . • . . . . .  44i.986 
Hine-e, spring. 1\1 . Red l i nger . . . . . . . . . . . . . . . . . . . . . . . . . 44i,844 
I ! itching box. ! .  Brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.fl37 
Hoistmg and conveying apparatus, T. S. Mil ler  . . . 447,89'J 
Holder. �ee Checkrein h o lder. Coat holder. 

(i lobe hol der. Paper h ulder. Pen h ulder. 
Rein holder.  Silsh h( l i der. 

Horse blanket.  A. H .  h� i n der . . . . . . . . . . . . . . . . . . . . . . . 4tR. l!l1 
H urse b lanket. A. �". Ransom . . . . . . . . . . . . . . . . . . . . ,. 447. 79.') 
HorRe�hoeing rack .  �. �1 . M artin . . . . . . . . . . . . . . . . . . . . 448.060 
H ose clamp.  I I .  G erst u ll fl  • •  J r  . . . . . . . . . . . . . . . . . . . . . . .  447.818 
Hot air  register. J. Nort h en . . . . . . . . . . . . . . . . . . . . • • . . .  448. 1 4 1  
Hydrant. W .  H.. 'l' h r ( l p p  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448'(J.l6 
Hydrocarbon h u rn e r  • .\t c ll a l e  & D i l l mann . . . . . . . .  448.064-
I n candescent b l1 rn er a n d  met hod of using the 

Rame. H .  c. Cam pbel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . 447,7f,.1 
lndi e'ator. See �1 i l eage book indicator. Post 

office i n d I cat or. 8tation I ndicator. 
I n kstand receptacle and pad holder. combined. J. 

C'. l l acker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  44F,J)27 
I n s u lation of el ectrIC conductors. F'. J. Nash . . . . . . 44'(.b9ti 
Iron.  See Soldering iron.  
I ron i n g  machine. L. H .  'Vatson . . . . . . . . . . . . . . . . . . . 4li'.9h7 
J ack.  See W agon jack. 
I( ettl e  ear and cover. M .  & M .  Griswold, J r  . . . . . . . .  447.821 
Key bottol ll support. A .  H. ll a�tings . . . . . . . . . . . . . . 448,();�;i 
h� n i te.  See Pocket k n i fe.  
K nittmg machine Htr ipping mechanism,  J .  Brad-

ley . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44S.0117 
Labe l i n g  machine. S. L. SH lomon . . . . . . . . . . . . . . . . . . . .  447,9')7 
Ladder. step. A. A. Bran den burg . . . . . . . . . . . . . . . . .  4�S. t !() 
Lam p. el ectric arC', I I .  C. A t wood . . . . . . . . . . . . . . . . . . .  44,s. 107 
Lam p, electric arc. H. C. Forgason . . . . . . . . . . . . .. . . . . 44�,7li'j 
Lam p sockets .  switch for incandescent. A. T. 

Tregurtha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  448,167 Lamps, device for rai sing- or lowering incandes� 
cent e lectric, C. F. Hein mann . . . . . . . . . . . . . . . . .. . 448.164 

Lam ps. e lectrode for arc. A .  C. Seibold . . . . . . . . • . . . .  448.084 
Lamp�. o perating arc. l'i. Teflla . . . . . . . . . . . . . . . . . •. . . .  447.!UI 
Lan t ern. tubu lar. W. B a l d w i n  . . . . . . . . . . . . . . . . . . . . . . .  448.002 
Laryngoscope and tongue depressor, combined, 

G .  H e n ckel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.823 
IJasting tacks. machine for [extra-cting, W. Gor-

don . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . • . . . . . . . . . . .  4(8.oz.1 
Lathe for making fl uted wooden bodies. B. M erk-

len . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . • . . . .  447.H65 
Lathe reversing m echan ism, F'. H i ggins . . . . . . . . . . 447.825 
Ledger and IOdex.  combined,  K i rt l ey & Phil l ips • •  448.052 
Lemon presser or squeezer. S. C. Rupe . . . . . . . . . . .  447 .975 
Letter  box. \Y . M cClosky . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�8.0H2 
Let t er box. h01we door. U.  M. Shinn . . . . . . . . . . . . .. . . 448.086 
Light.  See 81gnal  l ight. 
Live stoc k  releaser, N. R. Sheets . . . . . . . . . . . . . . . .... . 447,m9 Lock. See ( 'Oll. b ination lock. Nut lock. 
Lock. L.  S. E l l sworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.S71 
LOCk. J. K ubler  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.9.�7 
Locki n g  box, secret, C.  J . Theuerner . . . . . . . . . . . . • . . 447.\184 
Locomotive gearinc,  It. B.  M c W hirter . . . . . . . . . . . . .  4-18.100 
Loom picker  staff operat ing device. T. McCarty • . .  447.h41 
Lubri cator. �ee A i r  cyl inder l u bri�ator. 
Lu bricator. A .  I{ rautter . . . . . . . . . . . . . . . . . . . • . . . . • . . . .  447.%6 
Map or s h eet <'ase, J1�. H.  �troll/l . . . . • • . . . . . . . . . . . . .  447.U8J 
M atch machi n e, C. H. E Bel l  . . . . . . . . . . . ' "  . . . . . . . .  447.H31 
M easnring mach i n e. a ll t o m atic ,  J. W. Gaede . . . . . . 448.018 
MechHn ical movement.  H. D.  Mentzel .  . . . . . . . . . . . .  447,964 
\l etal box. C. J .  Hauck . Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 44S Q:{.t 
Metal cutter.  Il .  B. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . .  447 8 1� 
�l et�d p lan ing  machine. (-i ray & RIchter . . . . . . . . . • . . 447.820 
Metal l i c  casill!!. W. L. Chase. . . . . . . . .  . . . . . . . . . . . . . . 447.807 
-"I eter. See Gas meter. 
�hcr()meter gauge. L. S. �tarrett . . . . . . . . • . . . . . . . .  448,089 
)t i l �age book indIcator and guard, combined. W .  

I I .  K n ight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.9;:'4 
M i l k  can , W. C Thornton . .  . . . . . . . . .  . . . . . . .  . • • . .  447,�123 
M I l l .  See G r i n d i n g  mil l .  RoBer mill.  Rol liLg 

m i l l .  Sawm i l l . 
:\t i l l i ng cl1tter.  }I�. R. Pal len . . . . . . . . . . . . . . . . . . . . . . . . . 4-17.�(i{) 
:\1 i rrur, Judy's shoe, S.  (Joodman . . . . . . . . . . . . . . . . . . . 447.770 
:'\l o u l d .  See � n p posit()l"y mnuld.  
Mould rack ,  'Voost er & A ndrus . . . . . . . . . . . . . . . . . . .  44i.&04 
:\Ol os-q uito can o p y  frame. A. Jatho . . . . . . . . . . . . . . . . .  447.8T8 
Motor .  See El ect r i c  motor.  
\'l owers. g-rass receptacle for IRwn. 1\ F. B a.rtlett . 4��. 1 88 
M usical I n ''trllmen t .  m e('hanical. C. Pietschmann.  447 .970 
�l nsi('al i n �trll m ents .  t a i i  piece for. G. B. D n rkee. 447 .H46 
Nai l  making att a(· h ment. w ire, G. W. McKim . . . . . 447.h95 
N u t  lock, W. G 1 edhil l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.t83 
N u t  lock,  P. B.  (� rimes . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 4HS71 
Obst etrical harn e�s. \Y. A .  Conant.  . . . . . . . . . . . .. . . .  447 ,8iO 
Organ action,  M. Clark . . . .  . . .  . . . . . . .  . . . . . . . . . . . . . .  447.760 
Oyster tomes. Ii'. T. Maddrix . . . . . . . . . . . . . .  . . . 448.05� 
Packages, et c., apparatus for carryin2, J. O .  

I{ app . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.050 ���';,t; ����.;:(�.���! . .  : '. ' : : . : : : : :  : :  .. : : : :: : : : .: ... . :: : :  m;� 
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Paper box machine, A. L. Munson . . . . . . . . . . . . . . . . . .  448,158 
Paper feed ing and separating machlne, L. F. lI'aIes . _ . . . . . • . . . . . . . . . . . . . . • . . . . • • • .  • • . . . . • • • • • . • •  447,7f.6 
Paper holder Rnd cutter, rol l ,  J. M .  Bolton • • • • . . • •  448,113 
Paper holder and cutter, rol l ,  Ford & Jacobs • • • . • •  448.1:18 
Paper holder and cutter. ro l l .  W. Van Horn • • • • • • . 448,007 
Paltern. See Adjustab le pattern. 

Pen holder, H. if. �J. Schuster . . • . . . • • . • • . . • . • • . • • • • •  448,0S3 
Pencil H.nd pencil  sharpening knife. combined. R. 

H. �'rank l in . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  448.182 
Pencil cases, etc., suspensiun device for. Jefferys 

& Dickman . . . . . . . . . . . . . . . . . . . . ...... . .. . . . . . . . . . . . 447.879 
Piano case, upri�ht. A. H. Hastings . . • • . . . . • . . . • • . .  448.U;-{2 
Pianuforr,e, V. 1-:1 .  Mathu�hek . . . . . . . . . . . . . • . • . . . .  447.9f;'-l 
Pianofortes. agraffe for, 'V. H. Ivertl . . . . . . . . . . . . . . . . 448,046 
Pi le fabric cutting appara tus, J. H. Smith et at . . . . 448,088 
Pipe. See Smokinll pipe. 
Plan ter, J. C. Cayton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.759 
Plotter. R. L. Barn hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448,109 
Plow, 1.  W i l l ialus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  447.802 
Plu" and mechanism, wash basin,W. Bunting, Jr .  447.86:-l 
Pocket kmfe. W. Vogel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.168 
Post. See �'ence post . 
Post drive, J. McLandsboroullh , . . . . . . . . . . . . . . . . . . . .  448,140 
Post office ind icator, ll. B. Winter . . . . . . . . . . . . . . . . . .  447.803 
Pot. See li'l , )wer pot. 
Precious metals, separator for t.he. W. C. Van 

Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  448.(f.lS Pre�s. See Bal ing press. 
Pul p retlnmg and dressing engine, S. R. Wsig . . . . 447.&�3 
Pump, hydraulic air, T. Lieb . . . . . . . . . . . . . . . . . . . . . . . . 447,961 
Push and pul l . comb ined . A. Iske . . . . . . . . . . . . . . . . . .  44';.044 
Qui l ting m a c h i n e ,  Sch u l tz &; \Veber . . . . . . . . . . . . . . . .  447.7U4 
Rack. See Horse8hoeing rack. Mould rack. 
Radiator, H. N. Hemingway . . . . . . . . . . . . . . . . . . . . . . . .  448,m6 
Radiator. J.  L. Wel l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.!·mO 
Railway, overhead. Moyer & J ackson . . . . . . . . . . . . . .  448,157 Rai lway ph,mal. electric. W. \V. Rosenfield . . . . . . . .  447.9Ofi 
Rai lway scraper. Jordan & Pots . . . . . . . . . . . . . . . . . . . . .  447.7";'7 
RaHway switch , O. Bixler , . .  , . . . . . . . . . . . . . . . . . . . . .  448. 1 12 
Rai lway switch . automatic, J. R. Wigginton . . . . . . .  448.17) 
Railway tie. street , C. A. Beach . . . . . . . . . . . . . . . . . . . . .  448.005 
Rai lway time signal . J. Wayland . . . . . . . . . . . . . . . . . . .  447.!lSH 
RaHway trol ley. electric. M. J. Wightman •. 448,172, 448,173 
Rake. See Hay rake. 
Razor guard. Murphy & Chap lin . . . . . . . . . . . . . . . . . . .  448,15!l 
Reels. cop spindle for. I. Walker . . . . . . . . . . . . . . . . . . . .  447.800 
Register. See Cash register. Hot air register. 
Rein holder. J .  D. Shurmon . . . . . . . . . . .  " . . . . . . . . . . . . .  447.981 
Retort furnace for deoxidizing ore. Lancaster & 

Conley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.779 
Reversible seat chair, coin controlled, L. M. Erb . . 448.01'2 
Roller mi l l .  E. G. Oewald . . . . . . . . . . . . . . . . . . . . . . . . . .  447.7H5 
Rol l inJii!' mi l l  . •  1 .  :\1 .  Price . . . . . _ . . . . . . . . . . . . . . . . . . . ... . .  448.073 
Rotary ena-ine, W. & I.,. Carter . . . . . . . . . . . . . . . . . . . . . . . 448. 1 21 
Rotary en/rZine. M • .  Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  447.8:n 
Roundabout. T. C. Lidster . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.0rlfi 
Sash fastener, B. B ,Ll dwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.753 
Sash hold er. A. A yers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.1 R 
Sawmill  band. ! .  N. Kendall . . . . . . . . . . . . . . . . . . . . .. . . .. 447.�"3 
Saw. pole or wood . K. G. HobJer . . . . . . . . . . . . . . . . . . . .  448.0;)8 
Saws. weatherbeard sawin� attachment for circu-

Wrench. T. D. Keith . . . .. . .. .. . . . . .. . . . . . . . . . . . .. . . . . 447.952 
Wrenches, protector for jaws of, C. C. Conroy . . . . 448,124-Yoke. ox. W. J. Ackerman . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.104 
Zitber. G. B. Durkee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.948 

D1<.:SIGNB. 
Album, L. A .  I.Jipman . . . . . . .. . . . . . . . . . . . . . . . . . . . ... . . .  2O.56S 
Bad�e. McElroy & Minshull . . . . . . . . . . . . . . . . . . . . . . . . . .  20.580 
Belt. waist. J. Lambert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.571 Bottle. E. A .  Kranler . . . . . . . . . . .  . . . . . . . . . . . . . . . . • • . . . .  20.567 
Bottle, A. H.hein�trom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2O.5tll 
Brush, G. \Y . Wilson . .. ........ .. . .. . ... . . . . . . . . . . .. . 20,578 
Chair. J. G. Wilson . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.575 
Collar or rume. J. Wil!htman .. . . . . . . . . . . . . . . . . . . . . . . .  20.500 
Embroidery. P. Ii. leeberl! . " . . . . . . . . . . . . _ . . . . . . .. 20.577 
Glassware, ormvnentation of. J. Billard . . . . . . . . • • . . .  20.570 
Grate, C. P. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,573 
Handle for spoon, et.c • •  W. A. Bates . . . . . . . . . . . . . . . . .  2{).576 
R�diator. J. R. Reed .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �O.,,74 
Sign p late, J .  W. Oftel ie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,572 
'l'oy bank. !:t. F'risbie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :'>(.l.57� 
Vessel with perforated cover, closed, N. Kopp . . . . . 20.5tjtj 

TRADE M ARKS. 
Bicycles and tricyc les, A .  G. Spal d ing & Bros . •  

19.172. 19.173 
Bicycles, tricycles, and other cycles, Morris & Wil-

son . . . . . . . . .. . . . . . . . . . . , " . . . . . . . . . . . . . . . . . . . . . . . . . . . 1\).157 
Dietetic products, certain named. Gesellschan tur 

ft'abrikation Diaetetischer Produkte, Ed. Loe-
!l un d  & Co . . . . . . . . . . . . . . . . .. . . . . " . . . . . . . . . . . . . . . . .  19.100 

Game counters, G.  ({uehl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,156 
Hair restoratives. C. H. Pape . .. . . . . . . . . . . . . . . . . . . . . . 1!-}.16!-f 
Hats and caps. B. Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,155 
Hose made of woven and knitted fabric, fire, 

Eureka ��ire Hose Company . . . . . . .  , . . . . . . . . . . . .  19,167 
Ladies' and gentlemen's furnishings, II. Wolf . . .. . . 1U,l5;1 
Metal, powder for pol ishinll. Caledonia Mining and 

Manufaeturinl! Company . . . . . " . . . . . . . . . . . . .. . " 19,148 
Musical instruments known as xylophones and 

bells.  L. D. M itchell  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l!l,14!J 
Paint. carriaL{e. Cary Ogden Company . .. .. . . . . .. . . . 1�l, 159 
Remedies. cerrain named, Protection Papier Co .. . Ul,170 
Remedy for epilepsy and other nervous diseases, 

S. A .  Richmond...... . .  . . . . . . . . . . . . . . . . . . . . . . .  l!l.152 
Remedy for the cure of cat.arrh , P. M. Hunt .  . . . . ... IV,1M 
Remedy for toothache. neuralgia, and other nerv-

ous diseases, \V . Tac k . . . . . . . . . . " . . . . . . . .  " . . . .  l!l,165 
Rempdy. kidney. l iver. and bladder. Kilmer & Co . . 19, WI 
Shav ing cream. \\' .  H.  Hall . . . . . . . . . . . . . . . . . . . . . . . . .. 19.168 
Soap, perfu mery. cosmetics. and like toilet prepa· 

rations, W. �. 'l'homson . . . . . . . . . , . . . . . . . . . . ... . . . .  19,151 
Twines. l ines, cords. rope. and thread, Travers 

Bros . . . . . . . . . . . . . . .. . . . . . _ . . . . . . . . . . . . . . . . • . . . . . . . .  IH.I50 
Varnish gUIllS, W. H. Scheel . . . .. . . . . . . . . . . . . . . . . . . . . .  19.158 
\V hisky. Kdel Bros . . . . . . . . . . . . _ . . . .. . . . . . . . . . . . . . . . . .  1f1,16t; 
\YhiSky, Standard Disti l l ing Co . . . . . . . . . . . . . .. . . . . . . . 19, !71 
W ine, medicated, P. Lebeault &. Co . . . . . ... .  IU,ltj2 to IU.Hi.! 

lar, L. E. Paine . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  448.1fi2 A Pr i n ted co p y  ot the Mpecrtlcation and drawing of Sawing machine. P. Putnam . . . .  . . . . . . . . . . . . . . . .  447.00,l any patent in the foregOing l i8t or any patent in print Sawing machine, \-V. H .  H.  Spradl in . . . . . . . . . . . . . . . .  4�7.!tR2 issued � ince 186:). wi l l be turnished from this office tllr 25 Sawing machine,  power feed. \V .  J. Edwards . . . . . .  447,812 cents. In ordering please state the name and number of Sawing mach ine, sel f feed rip, L. E .
. 
Pai n e . . . . . . . .  448.163 the patent de�nred, and remit to Munn &. Co., ;-)61 Broad-Scaffold poles, apparatus for securmg together, way New York 

Sca��fd. �g;:�b��el:eT� ·NYgr.;n·::::::: ·::::.": :: : : : �!+:�;;g e�n !ldl .. n Paten t8 may now be obtained by the 
ScooP. R. J.  Masbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.8."8 in�entors for any of the inventions named III the fore-
Screen , J . A. Boughan . . . . . . . . . . . . . .. .. . . . ... . . . . . .. . .  447.fl:� I gOing l ist. provided they are SImple. at a cost of $4U 
���i�'�;�\r��?cr��e�t.A .. Hl�bee . . . .. . . . . . . . . . . · · .  44j'.775 1�fthim�trii�gl(���ca�3��!�s

e �)��;i� b���.
li��e B��:d���� 

Seed recleaner, clover. \Velty & Leach . . .. . ... . . . 447.801 New York. Other foreign patents may also be Obtained. 
Seeder and harrow. cf)mhmed . \V . C. Burrell . . . . . .  447.8ti4 
Semaphore signal.  pneumatic. J. \Vayland . . . . . . . . .  441.VSS ��g����g�: E:"s� G

s":��:t
e
t.���

tor
: . . . . . . . . . . . . . . . . . . .  448.189 �lIverfi.eement.e. Sewa6!e treatinlZ apparatus. C. W. Chancel lor . . . . . .  448.122 

SewinJ( machine ,  boo t or shoe. A. Eppler Jr ... . . . .  441,8i2 
SewinJl machine. s h uttle actuating mechanism I n side Pagr, � n c h  i n.�rtiol1 - - - 7':') cents a l ine. 

for d u plex needle,  JI" Kern . . .. . .. . . . . . . . . . . . . . . . 447,SRO Back Pnlre. ench i nserti o n  - - - 81 . 00 It l i n e . 
Shaft collar. F. Simonson . . . . . . .. . . . . . . . . . . . . . . . . . . . 4 '8.087 
Shaft coupl inll, W. B. Turner . . . . . . . . . . . . . . . . . . . . . . .  447.�l25 
Shears. See Clipping- shears. 
Shelf. book. L. St<Jckstrom . . . . . . . . . . . . . . . . . . . . . . . . .  448.091 
Shi p's fender. T. Raftery . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.074 
Shirt. S. I,. Hyman . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. ... . 448.042 
Signal. See Electric l ight sijlnal. Rai lway sill-

nal. Railway time signal. Semaphore sbrnaJ. 
Sillnal bOl<. �'. W. Cole . . .. .. . . . . . . . . . . . . . . . .. . . . . . . . 447.889 

The above are charges per acate l ine-about eight 
words per l ine .  This notice shows the width of the l ine. 
and is ggt i n  tl.l!ute type. Engravin�8 may head adver_ 
tisements at the same rate per al!ate l ine. by measure
ment. as the letter press. A dvertisements must be 
received a.t pub l icat ion office as early as 'rhursday morn
lng to appear in Ilext issue. 

Sillnal light. G. T. Parry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.069 USE ADAMANT WALL PLASTER Si6!naling- apparatus. electric railway. E. L. Harri-
son . .  . ... . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.031 

Slaullhtering animals. derrick for, Kingery & 
Cnvanaullh . . . . . .. . . . . . .. . . . . . . . . . . . . . . . ... .. .. . . . 448.054 

Slicer. J. Spi llinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  447.847 
Smoking pipe. D. M. Poulin . . . . . . . . . . . . . . . . . . . . . . . . . .  447.7�l!? 
Solder. G. F. Pabst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.161 
Soldering' iron. self-heating, Lehmann & Brun-

hoff . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . .. . .. .. . . . . . .. .. . .. 448.055 
Speculum, W. E. Clough . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,761 
Spinninll and doublIng cotton or other fibrous 

substances. mule and twiner for, W. H. 
Rhodes . .  . .  . .  . .  . . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . .  448.a17 

Spinning frames or other machines , indicator for, 
A. R. Clarkson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.123 

Sprinkler. See Water sprink ler. 
Stamp. C. H. Shaw . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.912 
Stand. See Dental service Rtand. 
Starch table, continuous automatic, J. A. Osten-berll . .. . . ... . . .. . . . . . . . · . . . . . . . . . . . . . . . . . . . . . . . . .  447.790 
Station indicator, J. (I'. Hartigan . . . . . . . . . . . . . . .. . .  448.147 
Stearn enlline. W. E. Good . . . . .. . .. . . . . . . . . .. . .. . .. 448.1S4 
Steam engine. compound, J. Baird . . . . . • . . . .  447,929, 44R,OOl Rteam tllenerator, J. J. Bush . . . . . . .. . . . . . . . . . 4:47,865, 447.866 
Stopper. See Bott le stopper. 
Strap. E. B. Stim pson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.917 
Striking machine. coin-controlled indicating, C. 

J. Means . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  447.890 Suppository mOUld. E. L. Cushing . . . . . . . . . . . . . . . . . .  448.133 
Surgi cal explorer. � .. . IL Hesse . . .. . . . . . . . . . . . . . . . . . . 448.150 
S u � pender fa�ten i n g .  H. A. H ayden . . . . . . . . . . . . . . . .  447.876 
Sweat pad fasten ing, E. }( PfIueger . . . . . . . . . . . . . . .  448.071 
SwinJ,!ing gate. J. W. G orham . .. . _ . . . . . . . . . . . .. . . . . . 447,819 Switch. See Electric switch. Electric startinll switch . Railway switch. 
Taole.  See Board or !?ame table. Starch table. 
;r.:P�;r
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Telephone exchange. automatic. A. B. Strowger •. 447.�)8 
Telephone toll apparatus. \V .  Gray . ....... . . . .... . 448,024 
Telephones, inductiOu preventive t'or, Wriji{ht & 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.8.,8 
Tel i u rian. 1. K. Rasswei ler . . . . . . . . . . . . . . . . . . . . . . . . . . .  448,015 
Tenon cutting machine, B. 1\. Haines . . . . . . . . . . . . . .  447.772 
Terret and hitching strap holder. O. E. Lawson • . . 447.9:'lH 
Thermometer for sad irons, A. Nicolaus . . . . . . . . . . .  448.066 
1'bil l  coupl ing. D. McCready . . . . . . . . . . . . . . . . . . . . . . . .  447,786 
Tie. See Rai lway tie. 
Timbers. clasp for connecting, H. A. Salisbury . . . . 448,OO'� 
Tire, bicycle, L. D. W hittemore, Jr . . . . . . . . . . . .. . . . . 447,!J..I;� 
Track layer, H. Birkby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.7M 
Traction engine. G. G. Schroeder . . . . . . . . . . . . . . . . . . 4 17,m8 
Trol ley carriage and conductor, C. J. Luce . . . . ... 447,885 
Trousers stretcher, A. B. Cogswell . . . . . . . . . . . . . . . . . .  447.8fiS 
Tug, harne. Young & Robil1soll . . . . . . . . . . . . . . . . . . . . .  447,005 
Tu". harnesE. G. �'. Grout . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.U26 
�;���r����
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Typewriting machine. Higgins & Jenkins . . . .. . . . . . 448.037 
TypewritinJl machine. J. H .  Osgood . . . . . . . . . . . . . . .  447,789 
TyyewriLine- machine, G. F. Robertson . . . . . . . . . . . . .  448.079 
Typewritinll machi ne. G. W. N. yost . . . . . . . . . . . . . . . 447.R'59 
Yalve and faucet. lock. C. E. Mason . . . . . . . . . . . . . . .  44� .OO2 
Valve. safety. W. McShane . . . . . . . . . . . . . . . . . . . . . . . . .  448.005 
Vapor burner. G. S. (irimston (r) ........ . . . . . . .. . . .  l1 . 14!) 
Veh lCle seat, spring. \V. H. H. Wright . . . . . . ... . . .  447.928 
;:�!g:�e�:�G�t�e�;e�c�%��� .v:.���:::::::::: · : � : :  �:�:�� 
Velocipede, railway. F.  Brady . . . . . . . . . . . . . . . . . . . . . . .  447.935 Veloci pede wheel. J. W. Hall. . . . . . . . . . . . . . . . . . . .. . . .  447.822 
Vending apparatus. T. Bergmann . . . . . . . . . . . . . . • . . . .  447,862 
Vessels, coating for the protection of bottoms of, 

R. A. Chesebrough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.n41 
Wallon. dumpinJl. J .  A .  Head . . . . . . . . . . . . . . . . . . . . .. . .  447.774 
;:;gi��
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Watch mainspring. E. M. ��asoldt . . . . . . . . . . . . . . . . . . . 448.191 
Watch, repeating, B. Reber . . . . . . . . . . . . . . . . . .. . . . .  447.973 
Watches or other t imepieces, repeating mechan-
W H��� :6;'e�'.w'ij,"e":I��f.e& g) N: Dahiqui';C : : : : : : : :  4g:��A 
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Way bi l l ing- articles for shipment, apparatus for, 
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Wells. device for spraying oil from the tubing of WI! oil. H .  �'. Seybert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.085 

Whl!�1 �as�esg-���:�l�h�:r.P�;rit�·w��:.: 'Veioci� 447.882 

�'h'!,"l.
wheel. Water wheel. Water power 
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Wmdlass. J. D. Daniel . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 447.76( 
Wire cutter. O. A rnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,9!J9 
�rench. H. T. Brig"s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.114 

renen, B. B. }1-"arris - . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448,013 
Wrencb. A. Hameleble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.146 

Hal'd, I) en_e. and A d
Does not check or crack. 

!�lS,\II��"�V!li(e�lrl�m�� 'i�
n
3ri���� It can be applied in 

weather. It is in gen. �ranted for the 1ll1.l<1I1l!.U81nl! and sel l ing. 
Address ADAMANT M FG .  CO. 

309 E. (� e n esee � t . ,  ��=;=;���� ____________ ���-·�y�l'�u lcuse. N. Y. 

STEREOTYPIN G ;  THE PLASTER A:N D 
Paper Processes.-Composition and preparation of the mOUld, �he !lest alloys ot' . metal and proper degree of 
g::��i�������gb��g �r�6���%��1��t�l���;neJ�;U:in��lt��!: 
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p�i��e�ic:� SUPPLEMENTS. " " 3  and " " 4 .  10 cents each. 

The Sebastian-May Co. 
Improved Screw Cutt ing 11!=i�!!!.1 

�:�e�LATHES 
���

l ��e��r�i!i�,U�k�d D1�a���:; 
Outfits. Lathes ott trial. Cata .. 
logues mailed on application. 
1 61) to 1 6" H i ghland Ave., 

SII) N E Y, OHIO. 

I NVENTO R S ' 
We are prepared to blly outright 

_ • IIr manufacture 011 royal t y  in_ yen.tIOns possessed of util ity 01' novelty. Corre�p( )JHjence 
Inv�ted. Our salesmen CODer et'C'i'1/ 8tate. awl to'l'UOI'U in the Unwn. ·.rhe 'ruscarora Advertising Co., Coshocton. O. 

ROC K  D R I L LS 
AIR COMPRESSDRS, 

M I N I N G  A N D  QUAR RYING MAC H I N ERY, 
Ingersoll-Sergeant Drill Co. 

No. 1 0 PARK PLACE, NEW YORK. 
Send for Complete Priced Catalogue. 

��� 

LIST OF BOOKS ON 

ELECTRICITY 
A I t e  rnnte CUI're n t  Tl'ansformer in Theory n ll d 

p,·.t(�tice. Vol.  I. 'rhe Induction of Electric Currents. 
5(M) pages, ful l y  i l l ustrated and wtth copious index. By 
J .  A. �'l eming-. 8vo. cloth. London. 1889 . .. . . . .. .. $3.00 

'l'h is uook treats bot h practically and theoretically 
;1�lii�
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nt Induction and the Alter-

A rith m eti e of El ecu·icl ty .  By T. O'Conor Sloane, A.M., E.M., Ph.D. rrhis work gives Electric Calculations 
in such a simple manner that it can be u�ed by any one 
hav i lJ� a knowledge cf  Arithmetic. It treats of calcula
tions  for wiring. resistance in  general ,  arrangement of 
batteries fl)r diff'erent work. and i� supplemented by the 
most practICal series of t.ables ever published. It is ab
solutel y ind i spensable to the practical electriCian , as 
well as to the amateur. )1'u l l y  i l l ustrated. ]891 . . . . $ 1 . 0 0  

A r t  of J<;l ectrol ytic Sepa rat i o n o f  lU . .  t a I H .  By 
G. Gore. 'l'heoretical and practical. Ful ly  il lustrated. 
8vo. cloth.  Londoll. 1890 . . . . . .. . .... . . .. . . . . .. .. . . . . . $ 3 . 1) 0  

I )  ' pU1l11 o.  How to make a Dynamo. A Practical 
Treatise for Amateurs. Containing numerous i l lustra
tions, and detai led instructions for constructing a smal l 
dynamo to produce the electl'ic light. By Alfred Crofts. 
12mo. cl.  London. Second edition .  1889 . . . . . . . . . .  .SO 

E l e c u·jc Ba tt e ries. Elementary Treatise on. From 
the French of Al fred Niaudet, translated by IJ. M. Fish-
Dack. Fiftb editIOn. N. Y . •  1888 . .. . . .. . . . . . . . . . . . . $� 1)0 

Electric I�.igh t i ll g. 'rhe Element s  of ElectriC Light
ing, including Electric Generatioll , Measurement, Stor-��ih!���P!��l�I����t� or�t!:n�l i���i'��j�);�" ,A·�l;-J��Ps·: 
Electr icity a Mode of Molecu lar  M otion ; A lternate Cur
rent Dynamos j Direct Current Dynanlos ; Electric Terms 
and Units ; E lectric Measurement i The Arc Lamp; '1'he 
l n candeseent Lam p ;  '1'he  Storage Battery ; Electric 
D i Htrihution .  etc. Fourth edition. 200 pages. lo.t i l l us-
trations. 1889. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 5 0  

This  is  a very complete work, and should be i n  the 
hands of a l l  who have to do with electrIC lighting appa
ratus of any kind whatever. 

E l ectrici t y :  'rhe Science of the Nineteenth Century. 
A sketch for General Readers. By E. M. Cail lard. Illus-
trated. 18'JI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 . 0 0  

Eleen·icity. In  Theory and Practice; or, the Elements 
of Elpctrieal }<jngineering-. By Lieut. Bradley A. Fiske. 
U .  S. N. 25..1) pages. and many i l lUstrations . 1888 . . . . $� . 5 0  

E I t�etl'ici t y. 'l'he A H C of. An elementary manual 
gi v mg in simple language a general outl ine of the sci
ence. 108 pUj!es. with 36 i l lustrat ions. Wm. H. Meadow
croft. 12mo, cloth, ISSn. . . . . . . . . . . . . . . . . . . . . .  . . .. . . . . 5 0  

Electri c i t y  in our lIonws a n d  Workshops. A practi
cal 'I'reatise on Auxi l iary Electrical Apparatus. \VUh 
numerou� i l lnstrations. Sydney 11'. \'Valker. 12rno. cloth .  
London. 1889 . . . . . . . .. . . .. . . . .. . . . . . . . . . . . . . . . . . . . . .. . . $ 1 . 1) 0  

Electrical Instument Makinfl fO l' A m ateu l's. By 
8 .  R.  Bottone. A practical hand-book. Cloth. 175  pages. 
59 i l lustrations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 5 0 

Electrical Itu les and Tn bles. A pocketbook of 
Electrical ltules and 'rabies for the use of Electricians 
and Engineers. Revised and enlarged. 4nB pages. 32mo. 
Uoan. Sixth editioll.  188� . . . . . . .. . . . . . . . . . . . . . .. . . .  $2.iiO 

Electl'i('i ty and Mngllctisln. }Jlementary J�essons 
in  Elect ricity and MagnpthulJ . By S�'lvanus P. 'l'homp
son. 171 il lustrations and 442 pages . 188U . . . .. . . . . . $ t  ,�5 

Electrical  D i c r i ol 1ary.  A D i ctionary of Electrical 
'Vords. 'rCl'lllS. :lm1 Phrases . By Edwin J. Houston. A.l\t., 
Electrician of the I n terna tional }J lect rical Exh i bition . 
640 pages and 300 i l lustration8. 1889 . . . . . . . . . . . . . . . .  $� . � O 

'rhe author has a imed to give a conCise definition of the 
word, term, or phrase. and a brief statement of the sci
ence involved in the defimtion, and to insert when possi
ble, a cut of the apparatus descrihed or employed i n  
connection with t h e  word, term, or  phrase defined. 

.� l e c t r i (' n l  Engi n e e r i n g .  By W. Slin,llo and A. 
Broo ker.  A Practical Book for Electric Li�ht Artisans 
and Students. 'l'his is a Comprehensive 'I'reatise on the 
more IIUvortant Modern Applications of Elect.ricity. 
600 pages. 3(X) i l l ustrations . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.50 

Elecl . .  o . 1U o l or�. How lUnde M n d  H ow U M e <l .  By 
S. H. ll( lttone. A Hli ndlJook fur Amateul's l l l ld Practical 
Men. I l lustrated. 'This book was ori/o! inal ly prepared 
X����r 
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Elect l·o-Dt.� posi t i o n .  A Practical Treatise on the 
Electrolysis of Gold. Si lver, Copper, Nickel, and other 
Metals and Al loys, with descriptions of Voltaic Batteries, 
Magneto and Dynamo Electric Machines. 'l'hermopiles, 
and of the Materials and Processes used in every depart .. 
ment of the Art. and several chapters on Electro-metal
lurgy. By Alexander 'Vatt, author of .. Electro-metal
lurgy," " "rhe A rt of Soap Making," etc . •  etc. With 
n umerous illustrations. 'l'hird edition. Revised. cor-
rected. and elliarged. London. 1889 .. . . . . . . . . . . . . . . $3.1)0 

E l e c n ' i c i t y  for E n gi n e e rs .  By Charles Desmond. 
A Clear ancI Cornprehen�ive 'l'reatise on the Pri nCiples, 
C()flstruction 1I no Operatlon of Dynamos, Motors. Lamps, 
Indicators, anll Measuring Instruments, also a }4�u l l  Ex
planat ion of t he Eleetrical r[1erms uSf'd in the work. ll
In� trated by nearly 100 Engravings, in 1 Volume. 12mo, 
25.<; pa�es. PrIce . .. . .. . . . . . . . . . . . . . . . . ... . . . ..... .. . . . $ 1 . 1) 0  

E I " ctrh' Bel l s  a n d A l l  A b o u t  T h e m .  By S.  R. 
Bottone. A Practical Book for Practical  Men. \Vith 
more then 100 I l lus trations. 12mo, c loth . Price reduced to. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .. . . . . . . .. . . . . . . . .. .�O  

F.h!c l )'je Lil!!h t I n!oJtn I l a tiolls a n d  t h e  Mnnn tle
tn en t of' A et� lllti u l tu ors. A Pract ical Handbook by 
8il' David HaionIons. Hart. ,  M. A., A ssoc. lnst. C. E., 
mcm hpr of Council of the Society of 'J1elegraph Engi .. 
n eer� and }�lectrician�, member of the American Insti
t.ute of Elect r ieal }Jnl[ ineers. Fifth edit ion, revised 
and eIl lar�ed. \V ith W i l lUstrations. 348 pages. 12mo, 
clot h . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . .  . . . . . . . . . .  $ 1 . 1) 0  

I:xpe r i lll t': u t, n l  �dellee.  By Geo. M. TIovkins. 

Fine Taps, Dies, Reamers, Etc. 

[,llI'h tnino: Rnd Gl'een River SCl'ew Plates. 
Bolt Cutters , Hand and Power Drilling Machines, Punch_ 

ing Presses, Tire Benders. 'l'ire Upsetters, and ot.h-
er J�abor Saving Tools. Send for Price List. 

WILEY & RUSSELL MFG .  CO. , Greenfield, Mass. 
New York Office. 126 Liberty Street. -----ad Ch Do it yourself. Cir

, eap �ulal' press $8. Size 

P · te tor small newspa. 
per. $44. Everyrln l.Jl2' th ing easy. printed 

rules. �end two stamps for Catalogue to 
factory. KEL�I� Y  & (JU., Meriden, () O U l i .  

D E VELOPMENT O F  A M  E R I C  A N 
Blast Furnaces. wIth speCial reference to large Yields.
By James Gayley. A description of some of the princi· 
pal blast furnaces in the United States. showing the 
changes in design and pract.ice by means of which ex .. 
traordinarily large yields have been obtained in the last 
decade. 'Vith 8 figures. Contained in SCIKr ... ·TIFIC 
A M ERIC A N  SUPPLl<;J\l ENT, No. 7 7 6 .  Price 10 cents. To 
be had at this office and from all newsdealers. 

INM�)��;r��:�� �r�el�l�:1!?ty (:f���e�[(��
i
��:U�d� 

A II k inds first-c lass lathe, phmer. and bench work. Par
ticular attention to special machinery, tnob, d ies, and press work. Safety Cor,stl'uction Co., 143 & 145 Kim St.., N. Y 

THE DAIMLER MOTOR 
'r il E I) A I M LER MOTOR eo. is prepared to furnish 1,  2. and 4 Il ol'!<Ie Power 

GA ,.; o r  l'ETR O L J<: Ul U  lU OTORS 
for all Industrial Purposes . Fl1ll-1I ill'll,.strat,ed catalogue 
and price list on applicl1ti.on. Motors in operation at 
'Vorks, stein way. Long Is land City. 
Office, 1 1 1  East 14th Street. New York City. 

Scratch and Depth Gauge combined. 
The cut shows this used as a Depth 
Gau!?e. Can also be used as a. Surface 
or Scratch Gauge. 
Price, per pair . . . . . . . . . . . . . .  $2. 00 
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a
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lUI'" lllustrate<t catawgue ira. J. STEVE N ,.  A ll ll[,. & 'l'OIH, CO • •  P. O. Box 230. Chicopee Falls, Mass. 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction , with one 
lliustration of cold house for preserviIlji{ fruit from 
season  to season. The air is kept dry and pure through .. 
out the year at a temperature of from 34" to 36°. Con
tained in S(, I E � TIFIC A:\lERICAN SUPPLEMENT No. 1 1 6. 
Price 10 cents. To be had at this office and of all news
dealers. 

Capacity up to 200 tons per hour. 
Has produced more b allast, road 

metal , a.nd broken more ore than 
all other Breakers combined. 

Builders of High G rade Mining 
Machinery. 

Send for t:at.alogues. 
C ATES I R O N  W O R KS, 

1) 0 c �o. C l i nton "t • •  ( :Ilicago 
_______________ 215 iI'rankl in St.. Boston, Mass. 

TO BUSINESS MEN 
The value of the SCI ENTI FIC A MERICAN as an adver

tiainJl medium cannot be overestimated. Ita circu lation 
is many times ,Heater than that of any Similar journal 
now pUbl ished. It goes into all the States and 'rerrito
ries. and is read in al l the principal Hbraries and reading 
rooms of the worl d .  A business man wants something 
more th�n to see his advertisement in a printed news
paper. He wants Circu lation.  'rhis he haa when be 
advertises in the 8CIENTU'IC A M EUTCAN. And do not 
let the advertisin� agent int1nence you to substitute Borne other paper for the H(, I EN 'l' I FIC A MERICAN. when 
aelectin/rZ a list of publications in wlJIcn yuu deCide It is 
for your interest to advertise . This is  frequent ly done, 
for the reason tnat tne allent gel s a larger commiSSIOn 
from the pap2ra havml! a smal l Circu lation than is allow
ed on the SCIENTIFIC AMEIUCA N .  

For rates see top o f  rtrst  colUmn of this page, or ad
dress M U N N &:: UU •• l' u b I i M tu 'rs. 

361 B r oadway, New YOl·k. 

" Improvement the order of the age." 

Nat.uml Phi losophy wi t hout a 'reacher Simplitied. In .. 
tere8tin g  Expel' lments in Every Branch of PhysiCS. De
scri}JtlOIls of Simple and }�tlicient Apparatus, much of 
which may be Made at HOllie. Among Subjects treated 
are E lectricity in ull  its Branches, MagnetisUl, Heat, THE SMITH PREMIER TYPEWRITER Light. Photography. Microscolly. Opt.ical I l lusions. Me. 
chamcs, etc. A world of Valuable Inform:l t ion .  A 
Source of Ratiollll l Amusemellt. A superb work for 
Young and Old.  740 pages. n early 700 first-class engrav-
ing:;. Elegant ly  bound in c loth . . . . . . . . . . . . . . . . . . . .  84.00 

I n eUllde!oJ('ell t Wi ri lla' U uu dbook . With 3..') i l lus
trations and 5 tables by F. B. Badt. late }j'irst Lieut. Hoy
al Prussian Artil lery, and an thor of h Dynamo rl'enders' 
Handbook." "Bell Hangers' HanQ,book." 188'J . . . . . $ 1 . 00 

I .eetllres 011 th e E l ecu'o - Ill aa-net. By Silvanus 
P. 'J'hompson. Authorized American Edition. Just 
Publi8hed. Cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 0 0  

I')'acnenl I U e c t r i c  Hel l F i t t i n g'. A 'I'reat ise on 
the Fitting-Up and Maintenance of �� Iectric Bells. and 
all the n ecessary apparatus. By F. C. Al lsop. 'Vith 
nearly 150 i l l ustrations. 1889 . . . . . . .. . . . . . ... . . . . . . .. $ 1 .�1) 

PI'ae t i c' a l  E l f-e n·icily. A Lahoratory and I.ecture 
Course for �'irst Year Stucteuts of Electrical Engineering 
baseo on the PracticH I Definitions of the Electr i cRI Units. 
By 'V. B. A yrton, F.R.S. Nearly 5(X) pages, and 180 illus-
trations. Third editIOn.  1888 . . . . . . . ... . . . . .. .. .. . . . $�.aO 

Practica l E l f-rfrien i N otf's a n d  D e fi n itions. 
-For the use of };ngineering Students and Practical 
ruen. By W. Perren Maycock, A.M. Inst. E. E. Second 
edition. revised and enlarged. 2S6 pages, with i l lustra-
tions. 3'.?rno. roan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .')'6 

Important Improvements. 
Al l  the Es�ent ial Features greatl y  perfected. The Most Durable in A I il!nment. . 
Easiest Runn ing and Most S ilent, 

All type cleaned in  10 seconds wit hout 8o i l i n'l:{ the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y. , U. S.  A. 

Send for Catalogue. 

T

H E  PENNA. DIAMOND D R I LL & MFG. CO. 
B l ltD S IIORO, I'A" Builders of High Class 
Bteam Engines. Diamond Drilling and Genera l 
Machinery. }j�lour Mi l l  Rol ls  Ground and Grooved. 

Practical E l l�c trh·liI.-A Universal Hand-book on every-day electrical matters, including connections, 
alarms, batteries, hells, carbons. induction, intensity Rnd 
resistance coils. ctynamo .. electric machines, tire risks, 
measuring. microphones. motors, phonographs, photo
phones. storage Hno telephones. Being the Electrical 
f:'¥��:'es�
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��; SMALL ELEC TRI0 MO,]'OR FOR AM. 
Telepbollf' .-The }Jlectric Telephone. By George ateurs .-By C. D. Parkhurst. DescrIption tn detail of a 

B. Prescott. �ec()nd edition. revised and enlarged. 512 small and easily made motor powerful enongh to drive 
illustrations.  700 pages. ]800 . . . . . . . . . • • . . . . . . . . • • • .  $6. 00 a t.en or twelve inch hrass fan and to give a good breeze. 

The El ect rical E n gi neer's Pocket Book. Mod- , WIth 15 figures drawn to a "cale. Contained in SCI EN· 
ern Rules. Formulre . 'rabies, and Data. By H. H. Kempe. I ���l� \,�I��Ig�� at

S
t'hri��Ji�:�;d f�:;in ��jl�w�r��rer!� 32mo. leather. London. lSOO . . .. .... . . . . . . . . . . . . .. . . . $ 1 . 7ii ' -===

' =::;==::;::;;:;===::;;;;;,;;;;;,;;;;;,;;;;;,;;;;;,;;;;;,;;;;;,;;;;;,;;;;;;-The Teleph o n e .  By Wm. H. Preece and JUlius r Maier, Ph.D. 00 chapters, 290 i l lustrations, and 482 pages. 
1889 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 

Vol taic A cc U ID nlnto)·. The Voltaic Accumulator, 
an elementary treatise, By Emile Reynier. 'rranslated 
from the French bv J. A. Bodv. 1889 . . . . . . . . . . . . . . $3 . 00 

IJl!P'" A ny of the above books promptly sent by mail. 
postpaid, fin receipt of the price, by 

Dil:Ul.Vl.V � ClIO •• 
Publ ishers of the " Scientific American," 

36 1 B roadway, New York. 
W' S end  jOf' 01M' N tw and Complete Cata/.ofll,le oj Books. 

8ent tree to a"ll adMess. 

© 1891 SCIENTIFIC AMERICAN, INC.



R O S E � S  
Mechan ical Drawing 

S E L F-TA U C H T .  
Fourth Edition, thoroughly revised 

and corrected. 
R E C E N T LY P U B L I S H E D. 

lllf�c h R n i c n J  n " a"'i l l �  � e l f.1'n n g h t ;  Compris
ing Instructions in the :'election and Preparation of 
Drawing Instruments. Elemental'y Instruction in Prac
t ical Mechanical Drawing ; tOllether w1th Examples in 
������e�

e
�,1�;�'��s�

n
8e��e,vTl����: J��1������VMig�!_��� 

�)�lUO��:�a�?no,;!�rsFo��tJhOSetld�ri�!�.s;h��o�ig�li u;��l;:� 
and corrected. bvo. Price , . . . . . . . . . . . . . • . . . . . . . .  $4.00 

B Y  T H E  SA M E  A U T H O R .  
I U o d e.·1I � t f' n lU  E n g i n e!'l.-An elementary treatise 

upon the Steam Engine, written in plain language. for 
use in the worksh4 1p as well as In the drawing office i 
giv lDa full explanations of the construction of \I odern 
:;team Engines. including diagrams showing their actual 
operation ; together with c0mplete but simple explana
tions of t,he operations of various kinds of valves, valve 
motions. llnk motioDs, etc . •  thereby enabling the ordi-
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their J::Covements upon the drawing board. By Joshua 
1tose. M.. E .  Il lustrated by 422 engravings. In one VOl-
ume, quarto, 321 pages. Price . . . . . . . . . . . . . . . . . . . . . .  $6 . 00 

in!lrat�:I�V6�t(.·\ri��·J'�����b�H�C!��ii)�tl1i���:�; 
and Dies. Harden1ng and rremperin2. the Making and 
Use of Tools, Tool Grindlnl<, )larking Out Work. etc. 
By Joshua Rose, M. E. Illustrated by 3;')6 engravin�s. 
}'ifteenth Edition, thorough ly revised and in great part 
rewritten. 12mo, 439 pages. Price . . . . . . . . . . . . . $!J.aO 

br!���gSJlI��I� iJd�o�'���tt� P�!�riC�lx����In��·:;atfo�� 
of the Oppration o f  each element in  a Slide Valve Move
ment. Hy Joshua Rose, M. E. Il lustrated by 35 engrav. 
Ings. 12mo. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 . 00 

!"i' t � A m  Boi l e l·"'.  A Practical Treati se on Boi ler 
ConRtruction and Examination. For the use of Practi
cal Bailer :\1.akers. Boiler Users, and Inspectors i and 
embracing in plain figures all the Calculat ions necessary 
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paKes. Price . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $!J. �O 
liT Illustrated. ci rcula rs, gil ' iny t he full tables oj con

tents oj all t h e  above 'll)orkl-l, I-I(,Ht free to any one who 'lDiU 
111Jply. 

IT The amme o-r any of ollr Rooks sent by mail. free oj 
postagf, at the p ublicatinn prices, to anI! address 'in tile world. 

;:T Uur nl'w T(, pi/w(l Desc riptU'c Cataloljue of Practical 
and Sciat,tiJic Book,..: , 8. paocs, 8uo. and our Catalogue oj 
Books on Steam 100 (t t h t' Steam E1UJhu', )fechanics, Ma .. 
chinerll, fl llrl Dllll a 1u il' I I 1  E Wlineai Wl, Ilnd ot her C(ttalo(lues, 
the- 10hoi4> co'lwrinlj e " tT " branch oj Science applied to the 
A rtx, l';enJ free and fr('(' of post age t o  any one 'in any Prlj·t 
of the 'worlcl 'who 1t'ill  f u r n ish his add ress. 

H E N R Y CA R E Y  B A I R D  &. CO. 
I NDUSTRiAL PUBT.lSHEHS,BOOKSELLERS & IMPORTEHS 

st O Wal n n t  S t . ,  l' h i l adelphl .. , Pn., U . S .  A .  

LIGHTNING WElL-SINKING MACH I N ERY MANUFaCTURERS • •  
Hyrdaulic, Jetting, Revolving, ArteslaDJ 

Diamond Prospecting Tools, Engines, Boilers, 
Wind :\l�l!ir;\�t::&:; l�t�fseJ�rt��i':t;�i� 

nation quality w3tVI"j mailed,25e. 
The Ameriun Well Worb, 

Aurora, Ill. 

I 11 & 13 8. Canal 
St., (;hleago, IlL 

l Dallas, TeUil 

ECO N O M I C A L  APPA R A T U S. -BY W. 
H. Inee, Ph .D .  Descriptions of apparatus which can be 
easdy made by  any one who possesses a certain amOunt 
of in�enuity and mechamcal skil l-blow pipes, Bunsen 
burners, steam apparatu�. chemi cal apparatus, \ \  i th 20 fig ure. Contained In SCIE '> TI F IC A M E ItICAN SUP ... 
PLI"I E:<T, Nu. , � O .  Price 10 cents. To be had at tbls 
uffice alld from aU newsdealers. 

OIL WELL SUPPLY CO. Ltd. 
�l '" 9 Z  'v A'I'ER STR EET, 

1' I ltsbu r ll h ,  Pn, .  
. • Manufacturers of everything needed for 

.A. :EI.. T E ISZ.A.1"ir '-'VELLIS 
for either Gas. Oi J ,  \Vater. or Mineral 

Tests. Bo i lers. Engines, Pipe, 
H Corda/rle. Dri l l i nc  Tools. etc. 

I l l u 8 l rated ca!ulogue, price 
\ . - � l ists al��l�i������L sheets ����f 

A H YDRAULIC OR JET- PROPE L LED 
St eam Lifeboat.-Descrlption of a naval l ifeboat pro
pel led by a jet of water, with full details and account of 
the main feature� o f  cOllstruction and of tbe trials made 
(Of it for maneuvering power. \Vith 4 Hlu::ltrat ions. Con
ta ined in S C I I..: :\ '}' U ,'IC A M ER I C A N  S [TPPLl<�M I<; �T, No. 
, ' 0 .  Price III cents. To be had at this office and from 
all new:sdealer.s. . 

$citutifi c �tutricau. 

ICE·HO USE AND COLD 
G. Hatfield. \Vith directions for construction .  Four 
engravings. Contained in SCIENTIFIC AMlm.ICAN Sup
PLE)t E :'>: T. :l9. Price �O ceuts. To be had at this office 
aDd of all newsdealers. 

PUWEIl MAClIlN E ltV. 
I feel so h ighly pleas
ed wit .h your Veloci
pede Foot Power with 
seat. that [ wish to ;���=:==i add my testimony to 
Its .superiority. 1 d id 
not expect to l ike it. 
but having used the  

\Telocipede Power, I wou ld have nothinl! 
e lse It  so /rlreatl y  lessens the fatigue of 
using foot puwer. i n  fact, it may be saij to 

be · t, hour. tatij!ue. and is a steadier motiun. 1 
only _ wish 1 had known of it, sooner. Send for catalogue. 
W. �' . ... J .  llAltN ES CO . . t'J'J Huby St .. Hockford. Ill. £J!nA!ST����! 

IN THE WORLD. 
�Speed, Comfort and Safety. 

" � . AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STA:M:FORD. CONN .  

HARMON'S IMPROVED 

,��,��==' Leveling Jnstrument. 
With o r  ,vithout COlli pass. 

For EngineE'rs, Contractors, ano all 
others requiring' a low price Level
ing IIH'!trument for grading, measuring' he ights, squaring, or Ilettimr any 
desired angle. I l lustrated circular 
sent on recei pt of starn p. 

J O H N  W. II A RM O N .  
________ 6_�_H_a_v_e_r_h_i l l  St . . lJosto u ,  Mass. 

2nd � MACH I N ERY H 
N. Y. �l ach'y Depot, Brid"e Store 16. Frankfort St., N.Y. 

PAI N TRd�FS 
D I X O N 'S S I L I CA C R A P H I T E  PA I N T  
\Vaterwill run from it pure autlcleali . I t  coversdoublf': 

t.�e surface of any other paint, aud will last jour or Jive t'l;mes longer. Eqnally n sef11 1  fOl' an:v iron work. Send for 
CIrculars. J08, DIXON CHUC1BLE Co., Jersey City, N • .J. 

------------� - - -- . .. _ .. -

ON THE ELECTRO · DEPOSITION OF 
PlatinulII .-By Will iam H. 'Vall I .  Description of a pl'ac· 
tical method of dellosit ln/rl platinuIII by electrolYSiS. a 
resul t. never before accomplished satisfll ctori ly . Con. 
tained in S(' I l<: '\' T I F l C  AIIH:H.ICA,\, �UPP I . KMEXT. N o. 
" , . Price 10 cents. rru be had at this office and from 
all newsdealers. 

The most Sueee�.ful Lubrl�"tor 
tor Looee Pulleys In uee. VAN D U Z E N ' S  PATENT LU'O:S": P U L L E Y  O I L E R  

H i ghly recommellcled b y  tho�e who have 
u�l'd them for the pr..st four years. Prices 
nry reasonable. F. verv u � e r  o r  machin· 
er�' should h s \'c our ,. 'Catalogue No. 56," 8eet frel'. Mention t.his paper. 
Y A.N D[ZEN k TIFT. ClneinnaU, Ohio. 

M E DICO- GYM�ASTICS.-BY JAKOB · 
Bolin ,  M . D.- A paper in wh ich the author recommends to' 
the considerat l'-m of the practitioner a few lUoverncntR 
used by med l f. o-gymnasts. With ]O tl2ures. Contained 
lD SCJ VXT Il<'IC A :\IEl-t IOAN S U PPLl<::\IJ<:NT, No. ' SO. 
Price 10 cents. To be had at this otlice and from al l  
newsdealers. ------------------------
GDSOlilE EBGIJES 

S M A L L, BUT H UST L E RS. 
A 6 x 7 i n ch Engine, weight 800 lbs., 

runs 100 feet of shafting and ma
chinery for twenty machinists on 6 gallons of gasoline, costing only 60 cen ts per day.  Write for par

ticulars. Mention this paper. 

Van Dnzen Gas & Gasoline Engine CO 
C I N C I N NATI O H I O .  

CUSH M A N  C H U C KS Vmnpl!'te line for all 'Uses shown in new 
i l l u strated catalogue. jru to all. 

CUSh UHlll C h n c), (; 0 . ,  IInrtfo l·d, COUll .  

�::-G"' Ji"'c��7� S H O R T H I L L S ,  N . J . - B O X 9 I A� O .  
�� THE F RE O' K  C R A N E C H EM I CAL C 

Z A P  0 N S .  B R  U SH 8. 0 1  P. LACQU ERS. VAR N I S H. S H ELLACS.BLACKS . B R I LLIANT & D EAD. II .• �¥#��� J APANS A I R  D R Y I N G  . E N A M  E LS , TRANS PARE NT. FOR M ETA L AND WOOD.  P R O D  F AGAINST 
A C I D S  A N D  A L K A L I E S  - WRITE FOR CATA L O GUE .-

NATZONAL 
STEEL 

TUBE CLEANER 
R A N K S  THE H I G HEST 

Elldorsed by the be�t I:!;ngineers. 
C H A L M E R S - SP E N CE CO. 

Office, 5 9  IJiberty St . ,  New York. 

TYPE FOR TYP EWRITERS AN EW C A T A L O C UE StenCIls. Steel Stamps, Rubber and --O F--
Metal 'l'ypp. Wheels. Dies, etc. 

�i o d e l  a n d  Experim.:mtal Work VALU A B L E  PA P E R S  Small MachInery, Novelties, etc •• man
ufactured 91. special contract. 

New Vork Stencilwks . . l00 Nassau St., N.Y 
NEW Y O RK TRADE SCH OOLS . -DE-
scription of th� New York Trade Schools which were 
::;���i���

d
to

n
����:����� ����� f��S�:,���"����?� 

young- men already in such trades to improve I hemselves. 
W ith 10 il lustrations. Contained in S C I E N T I FIC AM t<: HJ
CAN SU P " L 'O:M I" " T ,  No. 7 8 1 . Price 10 cents. To be 
had at this office and from all newsdealers. -------

Contained in SCIENTI FIC AMERICAN SUPPLEMENT, sent 
,,.u oj charge t.o any address. 

M U N N  &; C II • •  3tH Urond ..... y. N e  ... Y Ol'k. 

�1ttt ·�� � !gPSj::)q. 
�iat\ a QGllIA!ffl\it 
Address : The American Writing 

Machine Co., Hartford. Conn.; 
New Yort Office, 231 Broadway. 

P I'Olw� n l !i\  fo r J P t t- l'  (�01l 8trll c U o n  nt E u t  .. n ncf! 
tu H I I B v eM l tHI H U I·bur. 'J'exns.-U l\ '1'l'KI>  8TATES 

�;� G I l\' E I': H O F F I C E .  Ga lvestoll. 'rexas, February 28. 18lJl. 
Sealed pl'opo:.;a J � .  i ll dup l icate. w i l l  be received at t h is 
otl:let� U11t,i1 12  o'CluCI{, noon, 9Oth ll1erid iau t ime. March 
30, 1&.J 1 .  al ld then opened, for del ivery of about ]'(XX),OOO 
tOllS 4 < f  stOlle alld COllcn�te blocks 1n place, 1'01' iU l jwov
illg the  Elltralice to t;alve�ton Haruol', '1'ex;�s. Pre
ferellce w i l l  be given to materia l :ol  of domestic produc
tion 01' manufact u re. conditiOlls of q ua l i ty and price 
( import d Ulies inc l11ded ) being equal. 'l'he att.cl l t i ul l of 
b idders i s invi ted to the  A ct� uf Con.t!TPss approved I'eb .. 
1'1lary '.W, 18S5. and February 2:;, IRS'. Vol .  18. page :l:t? alld 
Vol .  24. page 414. U. S. Statutes at Large. For ulun!{ 
forms for proposal.s, and hl l neceRsury informat ion, ap
ply to CHAHLKS J . ALLEN, .Major, Corps of �nIJUI t·f'1"S. 

Experimental Science 
B Y  

Geo. llI .  Uopkl ns. 
I II t e re 8 t i 11 � }�xperi

IlIcnts in Ever" Brall ch 
of PhysiCS. Descri ptions 
of Simple and Efficient 
A pparatns, m 1.1 c h of 
which may lJe Made at 
Home. Among Subjects 
treated are lmect ricity in 
all its Branches, Magnet
i sm. Heat. Li�ltt , Phuto
graphy. Micrmwnpy. O p ·  
t i cal ] l luslom�. Meehan. 
i cs .  et.c. A wor ld of Valu
a. h i e  I nformat.ion. A 
Snnrce of R a t i o n a l  
AmnsemE'nt. A superb 
work for Young and Old. 

I l lustrated C ircular and Table of Contents sent free. 
740 PAGES. 680 ILLCSTRATIUNS. 

P R I CE, by U1ll i l .  po"tpaid. - - • $4.00. 
IU U N N  &0 CO ..  Publ ishel's, 

Office of '!'UE SCI E :'>:TU'IC A M ERICAN! 

3tH B " olldway, New Y o rk. 

TH E S T E A M  E N G I N E : ITS PRI N C I -
ple!". its developrr::ent. its future a nd  perfection -A pa. 
pel" by E. N. l)jeker�on, /Zivl l l g  an outhne of t.he h istory 
of the folteam enlline. nnd discussing the prinCiples upon 
which i t operate� and which l imi t  jt� cap:lcity. W ith 2 
figures. Contained in :--:' cni .'\ T ll<'IC AM E H l C _  '\: SU PPLE .. 
M EN'!" No . . f;�f;. Price 10 cpnts. To be had at tbis 
Office and trom all newsdealers. 

Osgood's No. 1 Hearing 
Horn is the on ly inl:ltrn. 
ment that w i l l  h e l p  the  
deaf. Made from be:.;t be l l  
met.a l ,  and w i l l  la�t for 
yearH. Carried in the pock_ 
et and usect in publ ic wi t h
out att racti ng at ten t ion .  

, Pr ice $5. S e n t  C. O .  U .  
I May be returned aft er 2 
week�' t rial i f II_l i t  fOll nd  sati bfactory. 
OSGOOD EIW" . . Cor. 7th St. ... IlroadwaY, Oakland, Cal . 

C �.A..��· S 
Ventilating and Drying 

F A N S . 
Light Hunning. A d j u s t a b l e  

Blade!". Self .. O i l i ng Bearing'S. 
2�-p�ge {mtalog ue free. 

A lso I{llbber Pl ess Holls for \Yool 
and Yarn \Vashing and 

DyeinJ! l\1 acli ine8. 
(" ': 0 .  P .  C L ,.\ IUi , IlIanuf. 

\\' i n dsor 1�ock8 , (:t. 

A Primer on Inventing. 
Or rather on mechanical helps to inven
tion, experiments, investigation, etc . ,  I:lent 
free, w advertise our machil,e shop. 

rrH E  JUN F.S l�HO'rH ERS E L ECTRIC Co. C I N 'TI.  O. 

C HAN DLER & TAYLO R C O 'S 
EO ST E A M ENG I NES 

1 2 T0 80 H . P. 
IN STOCK FOR Q U I C K  

D E L I V E RY. 
For Catalogue U S," addreslt 

C H A N DLER & TAYLO R CO. , IND IANAPOLIS, IND. ARTESIAN 
Wells. Oil  and Gas Wells, drilled rt ������ ��:!fs:;;r::u:��� ��:ttf��� c���;��mr:.qr�� 

NICKEL ANODES, 

NICKEL SALTS, 
R O U C E S , 

C O M P O S I T I O N ,  
BUFFI NG  W H E ELS, 

ELECTRO &. N ICKEL : 

Barrel ,  Keg, Hogshead BLUE PRINT I'np .....  SI1 � .. rior QU"l i ty. 
AND J'h�J��JI:\II·I' I (i.� t ;��0��.ies. 

able Horae Power and Mounted Steam Drilling Machines for 100 to 
r,oo ft. send 6 cents for illustrated 
cataio,",ue_ l'ie l'ce A , ·tl'Mian 
.. n d  U I I  Well S u pp l y  C o  .. 
80 Beaver Street, New York.. PLAT I N O  O UTFITS. 

A I R  B R l; � H  g�I�'b':e':J�t ARTIFICIAL INCUB A'froN.-A DE-award by Franklin lnsti scription of the French process of raising chickens. a legit iruate Art Tool. With 1 figures. Contained in S C ( l<:NTIFIC AM I HUf'AN able to crayon and water por- S U PP L I<'MRNT, No. "' " �. Price 10 cents. To be had at trait ar�ist8 and drangh�smen. Saves this office and from all newsdealers. tune, gives fine�t technlcal effects. 
AITi�USH MFG. CO., 67 Nassau St. , Rockford, I,' Useful Books! PAT E N T S • Manufacturers, A�ncul turists. Chemists. Engineers. Me-

MESSRS. MUNN & CO .• i n  connection with the publ i.. chanica. Builders, men of le isure. an� profe�.Sional 
cat. ion of the Scn; N T I F I C  A .u E I1I(,A � .  continue to ex- men. of all classes. need good books m the hne of 
amine iruprovement.s, and to act as �ol icitors of Patel1tS their respective cal lings. Our post office department 
fO{nl�hi;�Ig�sof business they have had fortV-011t venTs' permits the transmission of books through the mail� 
experience. and now have lmeq!wied fllc ilihn for the at very small cost. A comprehensive catalo/rlue 01' 
preparation of Patent l)rawin/rls, �pecitJcationB, and the useful books by different authors. on more than fifty ���i:�.lg,��':t.d�� :n�P��g��;�����nf����.
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them is done with special care and promptness, on very a copy. have only to ask for it. and it will be mailed 
reasonable terms. to them. Address. 

A pamphlet sent free of char"e. on applhcation, con- M U N N  &; C O  . . :16 1 IJroadw .. y. New York. 

��
i
��

n
fh���\

i
�����i���n �?�g:r��t:

n
I.����. 8;p:�i;:t�� 

Desil!ns. Patents. Appeals. Reissues lnfrinl!ements. As .. 
siJlnments, Rejected Cases. Hints on the Sale of Pa· 
tents, etc. 

We also send. free oj charge. a Synopsis of Foreilirn Pa
tent Laws. showing' the cost and method of becnring 
patents in all the principal countries of the world. 

M U N N  '" C O . ,  Solicitor .. of' Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 62'l and 6'24 F Street, Pa
clflo Bulldin". near 7th Street. W ... hinl<ton. D. C. 

P U L L E Y S  H A N C E R S F R I CTION CLUTC H E S: 

STA VE M A C H I NE R Y. T. H. MCCOLLIN & CO., IUOO A rch Street , Ph i lade lphia. 
Over 50 varieties manu ... 

factured by 
E. &, B .  H o l mes, 

BUFFA 1.0, N. Y. 
AJ.�O A FULL LINE O F  WOOD WOItKING M A C H I N E R Y .  
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the appl ication of electr ical apparatus to min ing pro· 
('esses, with s( Ime uractical suggestions and statements 
from lhose who have had persolw i experience in the 
operations of such apparatus. With 2 i l lustration!'!. Con· 
tained in SCI \<: X 'l' I F t C  AM EHICAN � U l ' I ' L ":J\I B f\ T, No. 
'''3. Price 10 cents. To be had at this office and from 
all newsdea lers. 

PROGRESS MACHI N E  WORKS. 
.A.. &; F. EE.O'VVN. 

404 Park Pl.aoe. N'. Y'. 

@)' ALANSON CARY � It;� 
ANU FACTURER OF  SPR I N GS � � FLAT STE:EL. OF EVERYDESCRIPTION 
2 4 0  8< 2 4 2  W. 2 9'2l St N E W-YO RK 

FOR SALE A t  u Dn l·�nill .-A smal l Stove and 
Job Foundry i n  complete runn in/rl or

der. Address W. 'I'. B., care SCIENTIFIC A J\l ERlCA N , N.Y 

WANTED. ���
i
�l�i�\:
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��I{?�r�

l
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�urpri8e electt'ical experts. Stamp for catalol!ue. $10 per day made. BUSH CO., 24 Park Place. New York. 

T� Scientifi c A merican 
PUBLICATIONS FOR 1 89 1 .  

The prices of the different publ ications in the United 
States. Canada. and MexiCO are as fol lows : 

HA'l' E S  B Y  MAIL. 
The SCientitlc American (week l y  one year $3.00 
The SCientific American Supplement (weekly), one 

year. 5.00 
The Scient-itlc American. Spanisil Editl,;,n (month ly) 

one year. 3.00 

The SCient l t1 ('  A merican . Architects and Builders 
Edit ioll (llJon t h l y) ,  one year. . 2.50 

COMBINED RATES. 
The SCientltlc American and Supplement, . $'i.00 
The ScientifiC American and Architects and Build .. 

ers Edition. . b.OO 
The ScientifiC A merican, Supplement, and Archi .. 

tects and Bui lders Edition. 9.00 Proportionate Rates to'/' Six Months. 
Thls includes postage. which we pay. Remit by posta) 

or express money order. or draft to order ot 
MtlNN ok CO . .  3til lJro .. dway, N ew York. 

© 1891 SCIENTIFIC AMERICAN, INC.



Inside Palle, ea("h i n!'!lertion - - - • 7':> cents a line 
Back Page, each i n sertion - - - • $1 .00 a l ine. 

The above are charl!es per a�ate l tne- ,about eilzht 
words per I ino. 'llhis not ice shows the width of the l ine. 
a.nd is set in agate type. EnR'ravings may head adver
tisements at the same rate per a�aT,e line. by measure
ment. as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
inJl to appear tn next issue. 

EN::COVV�::ElN':!' EONDS 
Forty-first Annual State ment 

-OF THE-

national l1ife 
.L(, In�urance (00. 

M O N TP E L I E R ,  V E R M O N T .  
January 1 ,  1891.  

Premium Recei pts in  1800, _ $1 •• 89.472.01 
Interest and Rents in IS\lO, ;;12.82 '.43 

Total Recei pts during the year, $2,lU2-;-2\)',.44 
Paid to Policy Holders and for Expenses, 

TaxeH, etc., . - - - - - - 1,251.413.81 
Assets January 1. 1891, 6,SiO,O�5.40 
Total Liabilities. - 5,�H.00I.01 
Surplus by Vermont. New York. Penntlylvani tl ----

and MassRchuserts tltandard. 895 . . �21.:19 
Surpl us by Maryland standard, - - - 1 ,281.777.34 21 .004 Policies in force, insuring- _ - .. 46,362,301.00 
5,83:l Policies is&ued and revived in 18�J{), in-

.uring • 15.11S,462.00 
CHARLES D E WEY, President. 

EDWARD DEWEY, Yi.ce-Prex. G E O .  W .  REED. Sec. 

J. C. HOC'GHTOX, Treasurer. 

NEW YonK O FF I CE. 1 � 1  IIROAD WAY. 

OVERMAN WHEEL CO., MAKERS, 
C H I CO P E E  FA L L S ,  M A S S .  

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 

ON G A S  EN G I N E S. - A VALUA BLE 

Crft�,�:Yo�· .. �:I�����; 1 :�
b
�����!.\�I:n�°.r:��:l�i���� ��� 

tail the " Simplex , .  engine Invented l>y the author and  
M r  .\ l alandin. W ith 23 :H.gures. Contained in SCH�NTIF[C 
A"":RICAN � UPPLE>fENT. Nos. ' 1 ;;  and ,. Hj .  Price 10 
cents each. To be bad at this office and from all news
dealers. 

N AS H  
Gas Engine 

-FOR-

POWER and PUMPmG 

National Meter Co. 
NEW YORK, 

BOSTON. 

J E N KI N S  B R OS.  VALVES ! 
J RN K I N !'I  II lt O S  . . 71 .I ohn  "'t. , N. Y.; 10;; Mi l k  "'I. .• 

Boston; 21 North 5th 8t .. Phi lo . :  54 Dearborn St .. Chicago. 

ELECTRO PLAT I N G  DYNAMO.  
Material furnished for t;he  pluting 

armatnre for 8 l ight dynamo as de
scribed in Sci. Ant. S upp., No. 7\./3. 
. SMA I.L  EL�:C'I' n W  lUOTOR 
for amateurs. i l l  us. in Sllpp. 7S:;' 
All materials for this motor,with 
difficult parts flniRhed, and di_ 
rections to complete construc
tion, sent. by mail, for $ t .�Ii. 

W. !iI. B I S H O I', 95S 
Avenue, NE'V H A V E X ,  CONN. 

2 to 40 H .  P. The Motor of 19th Centnry 
Jl���. ��x

s
�� 1:::: t::�.ce'Jg 'lI�i1e�� 

No t- ire ! No St.eam ! No Ashes l 
No Gauges ! No Engineer ! A per
fect l y  safe Motor for al l  p lac.;,s and 
purp()ses. ( 'ost of operation about one 
cen t l In h o u.r to each indiClttf'li horse 
l'01 f 't'r. For circulars. etc. , address 

1008.m,. 1I.Il.bUllr. Charter Gas Engine Co. 
St_plle",. s.rel,. P. O. Box us. Sterling, III. 

'titutifi t !mtritIU. [MARCH 2 1 ,  1 &j I .  

AUTO M ATIC  I N  F U E L  AN D WlT E R  S U P P LY. Y�AL��[ M�llt��lt I��� W��KS T he S h i pm a n  A utom atic Stea m E ngi ne 
STAT I O N A R Y  A N D M A R I N E . 

W B B U R NS P R O P ' "  

Petroleum, Kerosene Oil, and Natural Gall Fuel. 
1. 2, 4, 6, and S Horse Power, Single. 

SCIENTIFIC AM ERICAN SUPPLE· 
MEN'!'. Any desired back number of the SCIBNTIFIC 
AllERICAN SUPPLEMENT can be bad at this Office fnt· 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

8 and 22 Horse I'ower, Compound 
For Elevating Water. Creameries, and all Manufacturing Purposes. 

S H I P M A N  E N C I N E  CO.,  2 1 0  S u m m er St. , B OS T O N  Otis Hloctric Hlovator If " O il WHllt  t h .,  ", I M PLEST and BEIST 

GATE VALVE ' 
for low pressures (below 60 Ibs.) whether for Steam, Gas, 
Water, Oils, or Thick Fluids, investigate the " Handy." 
It is more compact and costs much less than any other 
Gate Valve. Write for Catalogue . 

THE LU N KENHE I M ER BRASS M FG . CO. 1 �  & 1 ,.  E. 8th St.,  Ciuclnnati, O. 

A D D I T l O N ,  S U BTRA C T I O N. 

M U LT I P L I CAT I O N .  D I V I S I O N, 

I N T E R EST, EXC H A N G E ,  PER

C E N TA G E ,  &0. 
The C O M PTO M ET E R  

solves rapidly and accurately all 
arithmetical problems. Operated 
by keys. Saves 60 per ct. of time. 
Entire relief from mental strain. 
Adapted to all commercia.l ac
counting a�d scientific compu
tations. SEND FOR CIRCULAR. 

FELT & TARRANT MFG.CO. ; 52.56 i l l i nois St .. ChicallO. 
WO RK I N G  LOCOMOTIV ES W I T H  
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in the use of petroleum reofusp as fuel on fin unprece-�:�;
e
�:��� U�W:

h
6� ���Zs\�a�����B

i
80��!\::3' ����: 

E S T I FI(' Al\l Jo:RIC A X  SUPPI, I!: l\I E X T. Nos. 1 69 and 
,.,.11. Price ten cents each. To be had at this otHce "cd 
from all newsdealers. 

POPE M FC. CO. , 77 Franklin Street, BDSTDN. 
Branch HOllIe. : 1S Warren St., NEW YORK, 291 WabaIII 

Ave., CHICAGO. I'acto:r, JURTFOJI.D, CONN. 

rIIWOODEN TANKS �i'-:A�'�''w���SO S 
L A b G E�WATE.R TA � '11 • M I LL S  FARMS &c  

' \  " '"'S r O t,l\ P L [ 'I [  ST O C K G ,  PlAN S & �S P EC I A LT Y  � npRESS-l\ MBE� 
C; P E C I F 1 CAI10NS F U R N I S H E D  

' O R  F O V N D AT 1 0 N S &TOW [ R S  W E CALDWELL &Cl! 
� N "  ? 1 7  E � � A \ N  S T  L OU I S V I L L E  Ky 

SAWS W"nted 5O.1XXl Sawyers SAWS a n d  Lumbermen t o  

A send us their fu l l  address for a copy of Em- A erson's II"J'"'" Book of �A WS, new 1690 edi-
tion. \\" e a l'e tlrst to introduce NATURAL 

WG A S  fo)" heating and tempering Saws with W wonderfu l  effect upon improving their qual-
ity and toullhness, enabling us to reduce S I>rices. A ddress E;U E R�O N ,  S M I 'I'U S &; CO. ( L t d . ) .  Henver Fnlls, Pa. 

L I T T L E  H E R CU L E S  D R I L L  C H U C K  
Has eccen�rt�c�o��:��ir��l:ts[�g�� j���� Lng hardest. 'rhe la l'�er t he 

dri l l ,  the more powerful the 
leverage. A n  worldull parts of best steel hardened. 'l' he  
most powerful, ac<"urate, and 
durable chuck tn the market. 

O N E I DA M F C .  C O .  O N E I DA .  N .  Y • •  U .  S. A .  

-ALSO
Manufacturers of the Standard 

Hydraulic Passenger and 
Freigbt. Steam and Belt 

ELEVATORS, 
Otis Brothers &: Co., 38 Park Row, New York 

BiItIIlIL PA S SEr-:GER  6< FRE I G HT L S GR.AVES  o.: S  N E Vv  y O R K  B :J "' T O N  ,, - L :)  J 

WO R K I N G  M O D E LS nnd Experlm.en tal 
tions worked out. Small machinery ':u�ft�n i��worlg;:s�: Working drawings made. Aug. Zaubltz, 48 Centre St., N. Y 

U PATENT JACKET KETTLES 
Plain or Porcelain Lined. 

Tested to 100 l b. pressure. Send for List .. 
. B A RROWS -SAVERY CO .. S Front &. Reed Streets. Philadelphia, Pa. 

:DD;.4.CEl:XN" E TO O x.. .. NEW MAIL EOJZine I. .. atheh. Planers, Shapers, Turret 
�t�

h
::.;:��� Ma.b.�. ,S�!rr..�toat:, OiJUo;n. _ - _ ... ttfI�I+""?'11 • - Co - New Grade, $100.  

S T E R E O T Y P I N G. -A VALUABLE 
series of lectures by Thomas Bolas. discussing the most 
m���:..m������!�af��� 1'':-����3iMf,,°1,:��rcA;I���� 
Pr.E'' ': � T.  Nos. ,. ,. 3  and ,. ,. 4 .  Price 10 cents eacb. 
To be had at this office and from ali ['ewsdealers. 

CUSHION TIRES and T-ANG ENT 
SPOKES. 

Handsomest and BestDiamolld 
Safety. Send !o r Cataloyue. 

M-ANUF -AC'TURERS, 

WM. REA D &: SONS, 

107 Washinllton St., Boston, Mass. 

':!' H ::El  

J titutifi£ jmtritau 
E STABLISHED 1846. 

The Most Popular Scientific Paper in  the World 

Only l1li3.00 a Year, Includinrr Postalre. Weekly 
62 Numbers a Year. 

Thill widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravin,e's of new inventions and discoverIes, 
representinQ' Engineering Works, Steam Machinery, 
New Itlventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity. Telegrapby. Pbotography, Archi
tecture, Agriculture, Horticulture, Natural Htstory, 
etc. Complete l ist of patents each week. 

Terms of Snbscription.-one copy of the SCIEN
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid. to any subscriber in the United States. 
Canada, or Mexico, on receipt of thl'ee doi lars by the 
publishers ; six months, $1.50 ; three months. $1.00. 

Clubs.-Special rates for several names, and to PO&t 
Masters. Write for particulars. 

II 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 &0 S O N ,  
, B iJ F F A L O . N Y . U S A  

The safest way to remit is by Postal Order. Draft. or 
Express Money Order. �l(mey carefulJy placed. inside 
of envelopes, securely sealed. and correctly addressed. 
seldom goes astray. but is at the sender's risk. Address 
all letters and make all orders. drafts. etc •• pavable to 

lUUNN &: C O . ,  3 6 1 Broadway, New YOl·k. 
---0---

B:K.JOHIf AS_flfas, 
STEAM PACKING 

Boller Coverings, Millboard, Roofing. 
Building Felt, Liquid Paints, Etc. 

DitSCRIPnvE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHNS MFa. GO •• 87 Maiden Lane, N.Y  • 

S3 PRINTING PRESS. �ln!l�f"C\��� 
10lnle for two stamps. Kelsey & ( :0.,  Meriden. Conn. 

T H E  

Scientifi c Book Catalogue �:��:����:rat��::�:��PUb�����:�:� RECENTL Y P v D I .ISH KD. SCIENTIFIC AMERICA N, but is uniform therewith in size, 
ln��o��: ;:��fe

u
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i
8rff��:�t �'!bf:!t��t W�lfg� every number containing sixteen large pages full of en-

mailed tree to any address on application. gravings, many of which are taken from forei�n papel's, 
M U l'I N  &: C O . ,  Publishers Scientific American. and accompanied with translated descriptions. THE  

3tlt Droadwny, New York. SCIENTIFIC A M ERICAN SUPPLF.>fENT is published week
ly, and includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in aU 
the principal departments of Science and the Useful 
A rts, embracing BinloRY, Geology, Mmeralogy, Natural 
History. Geollraphy. A rch reology. Astronomy. Chemistry 
'Electricity, Light, Heat. Mechamclli Engineering, Steam 
snd Railway Engineering, Mining, Ship BuildinQ', Marine 
EnQ'ineering, Photography, Technology, Manufacturing 
Industries, Sanitary EngineerIng, Agriculture, Horti· 
culture, Domestic Economy, Biography, MedicIne, etc. A 

vast amount of fresh and valuable information obtain
able in no other publication. 

Th e 'most impm·tant Engineering If'''orks, Mechantsms, 
and Manufactures at home aud abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEM ENT for the United States and 
Canada, $5.00 a yearj or one copy of the SCIENTIFIC AMER· 
ICAX and one copy of tbe SUPPLEMENT. both mailed for 
one year for $7.00. Sinllle copies, 10 cents; Address. and 
remit by postal order, express money order, or check, 

11lUNN &: CO . . 3 6 1  Broadway, New York. 
Publishers SCIENTIFIC AMERICAN. 

---0---

THB AMERI�AN BELL TELBPH�KBC�. NEW KODAKS �uitdiug �diti4tn. 
95 M I LK ST . ,  BOSTO N ,  M ASS, 

Th i s  Com pan y owns t h e  Letters Patent 
granted to Alexander Graham Bel l .  March 
7th. 1876, No. 174. 465. and Jan n ary 30th, 
18n. No. 1 86.787. 

The transwission of  Speech by all known 
forms of Electr ic  Speaki n g  Telephones in· 
frin ges the right secured to t.his Company 
by the above pat ents, and renders each 
individual user of telephones not furn ish· 
ed by it or its l icensees responsible for such 
unlawfn l use. and all the consequence" 
thereof. and l i able to s u i t  th l'refor. 

ALL� ---E:ic CASTINGS mOM SPECIAL ERNS 
o DeVLIN y, co FIN E TIN NING JAP,;,-" pA!T - , , � '=- CABL AND F INE- GRAY IRON ALSO ST E E L  

, , .,  L "'I: F IN ISH ING , NN ING "1'1 TtlOMl' LEH IGH AVE 1\ AMERICAN ST PHILA ' i\ND"I 

" You press the butlon, 
we do the rest. " 

Seven New 
Styles and 

Sizes 
ALL LOADIIlD WITH 

TraDspat'efit 
Fams. 

For sale by all Photo. Stock Dealers. 
THE EASTMAN  COMPA NY, , Send for Cataloglte. IWCHES7'ER, N. Y. 

CHUCK AND MICROMETER STOP 
for Amateurs.-By C. D. Parkhurst. DeSCription of a 
.imple and ea.lly constructed chuck for use wlt.h a di
Viding machine, and the micrometer stop that is used 
�?rJJ������ \'V�tg

e
eWgri':e!�

e
c�kl�!�e

iFs��:��fF¥� 
AMIIlRI<'AX SUPPI.E'I F.NT. No. ,.,.2. Price 10 cents. To 
be bad at thIS office and from all newsdealers. 

� r-- �'0,.��J0i� PcERFORATED �ETALSjoM I NING SCREENS, .""-.. , -�I;j;l:] e OAL'" O R E  S EPARATO RS , REVOLVI NG ANO SHAKING SCREENS �, .' I J IGS &STAMP BATTERIES''''"" NO "F MILLI NG & MINING MACHINERY:" , ,� � � _ _ " -' ---,,_ HARRINGTON & KING  PERFORATING � ,CH ICAGO.  

THE SCIENTIFI(, A M E Rll' A N  A R(,HITECTS' AND BUH.n
E n s '  EDITION is i.sued monthly. $2.50 a year. Single 
copies. 25 cents. 1<'orty large quarto pages, equal to 
about two hundred ordinary book pages : forming a 
large and splendid Mallazine of Architecture. rich 1,.  
adorned with elegant plates in colors, and with other fino 
engravings : illustrating the most interesting examples 
of modern architectural construction and all ied subjects. 

A speCial feature is the presentation tn each number 
of a variety of the latest and best plans for private resi. 
dences, city and country. including those of very mod. 
erate cost as well as the more expensive. Drawings in 
perspective and in  color are given, together with full 
Plans, Specifications, Sheet 8 of DetailS, Estimates, etc. 

The elegance and cheapness of this magnificent worlc 
have won for It the Largest Circulation of any Archi. 
tectural publication In the world. Sold by all newsdeal, 
ers. $2.50 a year. Remit to 

MUNN &: CO •• Publishe1'8, 
361 Broadway, New York. 

PRINTING INKS 
The SCIENTIFIO AMERICAN is printed with CHAf< 

ENEU JOHNSON & CO.·S INK. Tenth Rnd Lomb .. r . ;  
Sta., Philadelpbia, aDd 41 Rose St.,oPp. Duane, New York 

© 1891 SCIENTIFIC AMERICAN, INC.




