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THE WESTINGHOUSE INTERLOCKI.NG 

SWITCH AND SIGNAL SYSTEM. 

Some weeks ago we illustrated 
the electro-pneumatic block system 
of train signaling. In our present 
issue we present our readers with 
illustrations of sOllle of the salient 
points of the \Vestiughouse inter
locking switch and sigllal mecha.n
ism for us� i n  train yards. It in 
eludes three operating agencies, 
electricity, pneumatic pressure, and 
hydraulic pressure. The work of 
throwing switches aDd of setting 
signals at safety is dl,:Je by pneu
matic pressure. The valves for 
regulating its action on signals are 
worked by electricity exactly as in 
the block system alreacly described. 
The valves for regulating its action 
on switches are moved by hydrau
lic pressure. 
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ail' valve to close automatically, and 
the semaphore rises by the influence 
of its counterweights to "danger." 
The switches can t.hen be moved as 
required. At the bottom of each 
signal· moving lllechanism Fig. 3, is a 
circuit closer. This keeps a circuit 
closed as long ali the semaphore it! 
at danger. It is an independent 
circuit and works the locking of one 
of the quadrants on the rear of tbe 
signal handle spindles. 

This, in connection with our for
mer article, is enough to show how 
the signals are operated. The 
switch-throwing mechanism has 
now to be described. This is placed 
by the side of the track, nea l' the 
switch. It is shown in Fig. 1. The 
hydraulic tubes, C c, connect with 
two cylinders, b b, and force the pis
tons one way or the othel., accord
ing to the position of the three· way 
cock in rear of the switch board. 
At B is a reservoir, kept charged 
with compressed air by the regular 
air pipe, D. At E is a D·valve, ex
actly such as used in a steam engine, 
and which admits the compressed 

Referring to the perspective view 
of the switch board, it will be seen 
to be a case upon whose front are 
two rows of handles. These hand
les, when moved by the operative, 
turn through an arc of a circle long 
vulcanite-covered spindles t h at run 
to the back of the case. These 
spindles are numbered in pairs; of 
similar nUlJlbers, those to the left 
are rotated by the lower handles, 
those to the right by the upper 
handles. On the rear end of each 
spindle is a quadrant with locking 
detent, worked electrically. The 

Fig. I.-AUTOMATIC SWITCH·OPERATING MECHANISM. 

. air into either one of the pipes, d a, 
and puts the other one of these 
pipes in communication with the 
open air. At A is a double cylinder 
with two pistons, connected by a 
rack and working a pinion. The 
partial section is shown in the up
per left hand corner of the cut, in 

upper row of handles operates the switches: the lower 
row operates the signals. 

At the rear of each switch spindle, that is to say of 
every second one, is a three-way cock attached directly 
to the spindle, and therefore turned by the upper handle 

. appertaining to the spindle in question. This cock is 
a part of the hydraulie system. Turned to the right, it 
operates by hydraulic pipe connections a valve in the 
neighborhood of a switch which Illay be a mile or more 
distant. The operation of this valve, which is connect
ed to pneumatic pipes, admits compressed air to the 
actuating cylinder and piston, and throws the switch 
in one 01' the other direction. The switch-throwing 
lUechanislll will be 
descri bed later on. 

connections, can be arranged in any way whatever to 
suit the conditions of the case. The circuit, including 
the semaphore magnet, is completed through one or 
lUore of these spindle connections. Hence the setting 
of any given semaphore at safety may be made to de· 
pend upon one or more switch movements, as necessary. 
After the switch handles in its series are properly set, 
they complete their part of the circuit by Illeans of the 
platinulll strips and springs. Then the final turn of 
the signal handle moves its spindle into position an d 
the circuit is completed, and the semaphore descends 
to" safety." When the switches are to be changed, the 
signal circuit has first to oe broken. This permit� the 

which K is the rack and A is th e pinion. The air ad
mitted by one of the pipes, d d, forces the pistons in 
one 01' the other direction, regulated by the D-valve, 
thus turning the pinion. As the pinion turns it carries 
arounrl with it an arm attached to its sp indle, a. In 
its revolution through about three-quarters of a circle 
the pinion has to successively perforlll the following 
opemtions: 1. To withdraw the locking bolt, H, from 
the h ole in the locking bar, N ; 2, throw the switch, 
by lUoving the rod, M; 3, return the locking bolt, H, 
to the other hole in the locking bar, N. 

RefelTing to the sectional view, H is the locking bolt, 
N the locking bar, and M is the switch rod. If air is 

admitted to t h e 
right hand end of 
the cylinder, the 
other end commu
nicating with the 
open air, the pis
tons will move to 
t h e  1 e f t .  The 
movement of the 
pinion lIlay be di
vided into three 
phases, indicated 
by t. h e c1 0 t ted 
lines. M 0 v i n g 
from 0 to 1 it with
draws t h e  lock 
bolt, but practic
ally does not move 
the switch bar, or 
at least ollly back 
and forth th rough 
the versed sine of 
the arc described 
by the crank pin 
between 0 alld 1. 
From 1 to 2 the 
rela t i o n s  a r e  
changed; here the 
s w i t  c h rod is 
moved through a 
longer distance, 
corresponding to 
the chord of the 
arc, 1-2, throwing 
the switch, while 
the lock bolt is 

When a curreut 
of electricity i� 
pa s s e d  through 
the a c t  u a t i n  g 
llJagnet of the sig
n a I· moving m e
chan ism, Fi g. 3, 
which also Illay 
be at any distance, 
it opens a pn eu
matic valve, ad
mitting air to the 
signal - actuati n g  
cylinder, p I a c e  cl 
on the semaphore 
post. The piston 
is forced outward 
a n d  t h e sema
phores a I' e de
pressed to t h e 
sa f e t y  position. 
'1' hi s current is 

sent through the 
s w i t  c h board, 
when the handles 
are set in propel' 
position therefor. 
On each of the 
vul can i te-coa t e d  
Ilp i n d l e s  a r e  
placed strips of 
platinum, and be· 
tween the spin
dIes are pai rs of 
contact springs. 
These, with their Fig. 2.-ELECTRO·FNEUMATIC INTERLOCKING SWITCH AND SIGNAL STATION AT PITTSBURG, PA. 

(Contimud on 
pagr; 279.) 
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Jtitutifit jtUtritJu. 
A QUESTIONABLE PATENT BILL. 

Many bills have from time to time been introduced 
in Congress, but not as yet passed, having for their ob
ject to crush the patentees of new inventions and bene
fit pirates and infringers, depriving patentees of the 
means of enforcing their patents and securing damages 
in the courts. It is, thertlfore, refreshing now to find 
a bill introduced in both branches of the national legis
latllre which, ostensibly, is intended to protect the in
ventor. 

It is common for wealthy corporations and others, 
who find infringements of patents to be proIitable, to 
band together in  supplying money and lawyers for 
their mutual defense. I f, for example, John Doe, the 
inventor and patentee, finds several different parties 
in fringing his  rights, his proper course is to bring suit 
against one of  the parties first and obtain the judg
ment of the court ; after which, if the decision is favor
able, he can proceed against the other infringers more 
economically and with greater expedition than if all 
had beeu separately attacked in the first instance. By 
the formation of a ring or combine on the part of the 
infringers they bring their united efforts to bear when
ever one of their number is sued, and endeavor in every 
possible way to worry, harrass, and defeat the inventor. 
'fhe bill now before Congress (S. 3,347) is entitled: 
.. A bill to forbid maintenance and oppression in 
suits brought upon letters patent. " It provides 
" That whenevtlr it shall appear in any suit con
cerning letters patent of the United States that the 
defense of the suit is interfered with or  maintain
ed by a combination of individuals or by a combina
tion of corporations, or both, or by any attorney or 
officer of such com bination not lawful defendants there
to, originally or by interventi�n, any such interference 
or maintenance is hereby declared to be a public offense ; 
and the attorney of the United States for the district 
where such action is peBding shall, upon the affidavit 
of the plaintiff, supported by the affidavits of two other 
persons filed in the court where the suit is  pending, 
naming such combination of individuals, or combina
tion of corporations, or both, summarily present the 
names of all parties so complained of to a grand jury 
for indictment, and upon a bill of indictment found 
said attorney shall criminally prosecute each and every 
one indicted, and upon trial and conviction the judge 
of the court shall impose a fine of not less than two 
nor more than ten thousand dollars upon each indi
vidual or corporation offender ; and in  the case of  any 
association or trust composed of individuals or corpora
tion offenders, or  both, the said United States attorney 
shall proceed in  equity immediately after such convic
tion to dissolve such association or  trust and to con
fiscate its property to the use of the United States, 
and circuit courts of the United States shall have 
original jurisdiction of this offense." 

There is another aspect of the subject which makes 
it questionable whether th is proposed law ought to 
pass: for while it might tend to assist the honest and 
humblfl inventor plaintiff, it might also be used with 
disastrous effect by a rich and powerful corporation 
plaintiff for the purpose of distreli'sing and compelling 
the surrender of innocent defendants. For instance, 
it might be asked why such powerful and unconscion
able monopolies as the Western Union Telegraph 
Company or the Bell Telephone Company should need 
the help of a spe.cial act of Congress like this, to pre
vent other people and other corporations from uniting 
against either of them for purposes of legitimate mu
tual defense. 

Why should the law make it a crime for a poor de
fendant to call in aid for his defen se while it regards as 
innocent the powerful plaintiff who does the same 
thing in the prosecution? Under this law the plaintiff 
is at liberty to make as many combinations with indi
viduals and corporations as he chooses, and to use this  
combined strength against the defendant. This law, 
without any regard to the merits of the cause, makes 
saints of plaintiffs and sinners of defendants. 

••••• 
A New Vacnnm Pnmp. 

An exhibition of the vacuum pump of Mr. Adolp Ber
renberg, of Somerville, Mass., was given recently in 
Boston . The pump is intended specially for use in pro
ducing the vacuum in the globes of incandescent elflC
tric lamps, and the exhibition was devoted entirely to 
this end, but the pump's usefulness does not stop here, 
since it may be applied wherever a perfect, or as nearly 
perfect, vacuum as it is possible to get may be required. 
Hitherto it has been impossible to get the required 
vacuum in the electric lamps without using the glass 
mercurial pumps, in w hich the falling of a column of 
mercury draws out the air with it. The Berrenberg 
pump, however, accomplishes better results without 
the use of mercury, and at the same time does the work 
very much more quickly than the best of the mercurial 
pumps. The principles of its operation are practically 
the same as with any piston vacuum pump. Its three 
exhausting cylinders are made air· tight by means of 
liquid under heavy pressure, a refined oil being the 
l iquid used. 

Exhibition of the power of the pump was first made 
in exhausting about 20 globes, this bei ng a convenient 
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number to handle, though it i8 claimed that only an 
extension of the apparatus would be required for a 
pump of this size to do the work on 500 or 1,000 at the 
same time. The globes were m ounted on glass tubes, 
so that they could be easily sealed and taken from the 
pump. The greater  portion of the air in the globes 
was taken out almost immediately, probably in two or 
three strokes of the pump, and the time taken subse
quently was in prod ucing the almost perfect vacuum 
needed in electric lighting. At thE' end of five minutes 
a couple of globes were seale<l and taken from the pump 
and the bit of �lass tube attached carefully broken off 
in a vessel of mercury, the resul t being a l'ush of the mer
cury to fill the vacuum in the globe and the consequent 
indication of  the vacuum obtained. It was found that 
the air bubble left in these globes was only about twice 
as large as the head of a pin, a very much better result 
than shown in the lamps of the companies now making 
them, and in which the vacuum had been obtained by 
mercurial pumps only after three or four  hours' time. 
Globes taken off in ten minutes showed a bubble hardly 
larger than a pinhead, and consequently a more perfect 
vacuum than had been obtained by any other process. 
The bubbles were also uniform in sIze in different 
globes, showing the steadiness of the operation. 

The next experiment was to show how quickly the cur
rent could be let on to a lamp after exhaustion had be
gun without burning the carbon, it being explained 
that in ord inary manufacture t't least one hour was 
allowed to elapse. In less thar ,0 seconds after start
ing the pump the half dozen lamps used in the expflri
ment were lighted and burned steadily and brightly, 
showing that in that short time a vacuum sufficient to 
prevent the b urning of the carbon had been formed. 
Lamps were also shown, still burning steadily, which 
had been burning for over 500 hours, this being to show 
the superior durability of the lamps exhausted by the 
pump. 

The World's Fair In Chicago. 

The bill  authorizing and indorsing on behalf of the 
United States the holding of a World's Fair in Chicago 
in 1892-93 hits finally passed both houses of Congress 
and received the signature of the President. Rivalry 
between different cities as to where the fair should be 
held some time ago ceased to be an element in  the mat
ter, and Chicago has been the unopposed leader in this 
respect, but the long delay in  making the final  author
ization by the government had begun to lead people to 
think that possibly we were not to have any fair at all .  
Now, however, i t  is high time for the beginning of 
actual work, i f  we are to make the fai r  the national 
success it  should be, and worthily representative of 
our position and progress in all the arts, sciences and 
industries. 

The possibility of a high degree of success in such 
endeavor is, moreover, greatly increased by the fact 
that Congress has virtually given another year for pre
paration-that is, although there will be exercises com
memorative of the landing of Columbus in  October, 
1892,the fair proper will  not be opened until the spring 
of 1893. There is also added to the bill  a section direct
ing the holding of a naval review in New York harbor 
in  April, 1893, and foreign nations are to be invited to 
send ships of war to join the United States Navy in 
rendezvous at Hampton Roads, Va., and proceed 
thence to take part in the review. 

••••• 
Electric Light Wires in Montevideo. 

Early in March one of the electric wires at the (lorne .. 
of Calle 18 de Julio broke and fell on the road. Two 
horses in a market cart passing by were thrown down 
by the electric current the moment they touched the 
wire, which was giving out sparks as it  lay on the 
ground, and the driver was thrown off his seat. A 
policeman attempted to clear the wire from the horses' 
" feet" with his s word, when he was immediately 
knocked down by the force of the electricity. He man
aged to get on his feet, but was again knocked down . 
Some of the lookers-on went and pulled him off the 
wire, and in doing so one of them was knocked down, 
but managed to save h imsel f by rolling off the wire. 
Immediately afterward a tramcar drawn by three 
horses arrived, and all the animals fell on comin g  i nto 
contact with the wire. By this time the men of the 
electric light company appeared on the scene. One of 
them was for a time prevented by thfl police from 
touching the wire, but afterward one of them seizfld 
the wire with a tongs to try to cut it, and was at once 
thrown on his back; but the tongs fel l from his hands 
and he was able to get up again. Some m ore of the 
company's men arrived shortly after, and the horses 
were rescued. The men then set about to repair the 
wire in 

·
order to get light in the Calle 18 de Julio and 

other streets that were in darkness all the time. 

AN excellent and quick way to m end broken plaster 
casts and impressions is  to paint the broken surfaces: 
over two or three times with very thick shellac varnish , 
and at each application to burn out the alcohol over a. 
fiame. When the shellac is sufficiently soft, press the 
parts together, and hold in position till cool .  It. wm 
be as strong as it was bef.re broken. 
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THE OIL WELL AT SOUTHBURY, CONN. 
BY E. o. HOVEY. 

Connecticut has had a peculiar history respecting 
mineral wealth. Many of the precious and baser metals 
have been found within her borders in sufficient quan
tities to lure men to spend thousands of dollars in 
mining and prospecting, but the deposits have always 
proved deceptive and unremunerati,:e. Gold, si�ver, 
molybdenum, bismuth, nickel, arseDlC, copper, Iron, 
and lead besides other minerals too numerous to men
tion, occ�r in many localities in the State; but, with 
the exception of the iron at Salisbury, Sharon, and 
Kent the search for them has been dillastrous to every 
one e�cept the mineralogist, who has been well repaid 
for his labors. 

Coal and oil also have received attention at the hands 
of eager enthusiasts. Many years ago a boring for coal 
was made with the diamond drill in the town of Dur
ham, in the south central part of the State. When a 
depth of about 500 feet had been reached, and before 
the Triassic rocks had been pierced, the fruitless task 
was abandoned. Parts of the core from this boring 
may be found in many private collections in the State. 

The occurrence of combustible black shales in the 
Pomperang Valley, in the west central part of Connec
ticut, led some enterprising individuals in 1831 to sink 
a shaft for coal about a mile west of the village of 
Southbury, New Haven County. Welsh miners were 
employea, who !lank a shaft six feet square one hun
dred feet into the rock. At this depth drilling was 
begun, and carried on for some scores of feet deeper, 
with the crude apparatus of the day. The story goes 
that one morning, after a depth of 250 feet had been 
reached, the miners on descending the shaft encoun
tered a quantity of gas, which ignited from their lamps 
and exploded. This accident and the increase of water 
stopped the work, no genuine coal having been found. 

About twenty feet from this old shaft a company of 
Waterbury capitalists began to sink a well in Septem
ber, 1888, being influenced by the legend of the old 
well, and by the presence of oil on the waters of a 
brook near bv to think that oil or gas might be struck 
by a deep bo-rlng. A complete plant from Bradford, 
Penn., with a twenty horse power engine, was put in, 
and with a gang of experienced oil well drillers from 
Bradford work was pushed forward rapidly. Black 
bituminous shales and red shales smelling of petro
leum encouraged the company in their undertaking, 
and gave even the drillers sufficient faith in the success 
of the project to lead them to try to lease all the land 
in the vicinity. The oil fever, however, had struck the 
Southbury farmers, and no land could be hired. After 
a series of the mishaps common in the making of deep 
borings, the depth of 1.525 leet from the surface was 
attained. Last summer (1889) the job of reaming out 
the lower half of the well was undertaken; but after it 
had been partly done the tools were lost, and no work 
has been done since, though the company has not 
abandoned the idea of drilling below the 1,525 foot 
level. 

The well is in the south central part of the Wood
bury-Southbury outlier of the Connecticut Triassic 
area. An account of the geology of the region, with 
map, by Prof. W. M. Davis, of Harvard University, 
may be found in the ., Seventh Annual Report of the 
United States Geological Survey," issued in 1889. The 
well intersect� red and black shales, red sandstones and 
conglomerates, and two trap sheets, and at about 1,235 
feet passetl from the fragmental Trias!lic rocks into the 
highly crystalline gneisses and mica schists so widely 
distributed throughout New England. It is of interest 
to note that this is the first recorded instance of a bor
ing which has pierced the Triassic rocks of this State. 

At 1,250 feet free-milling gold and silver-bearing rock 
was struck, which assayed $10 worth of gold and $3 
worth of silver to the ton, and the rock for ten feet 
above and twenty feet below this depth shows this 
amount or more of silver. If this rock occurs in con
siderable quantities, it would well repay the outlay 
necessary to mine it, and some of the oil well compa
nies propose sinking a well with the diamond drill to 
obtain more definite knowledge of the strata and the 
occurrence of gold-bearing rock. 

Speaking from geological premises, there is no chance 
whatever of obtaining either oil or gas from any boring 
here or elsewhere in Connecticut. The Triassic rocks 
are far above the strata which yield oil or gas in other 
States, while the crystalline rocks, which form the 
remainder of the State and are mostly of uncertain 
age, have heen so highly metamorphosed that all vola
tile constituents like oil and gas-if ever there were 
any-have entirely disappeared from them. 

.. . , . 

A LOAN association in this city recently invited a num
ber of persons to hear a speech by the celebrated English 
statesman Mr. Gladstone. It was a phonographic ora
tion. That is to say, a phono-cylinder was produced, 
stated to have been just received from London, and 
when the cylinder was put through the phonograph 
machine a voice was heard, said to be Mr. Gladstone's. 
The message was short and rather dry. It related to 
self-help and thrift, both of which are very desirable 
qualities, according to Mr. Gladstone. 

$citutifie �mtritau. 
School of' Indu.trlal Art and 'J'echnlcal De.lgn 

f'or Women. 

At a reception held recently at the School of Indu.,;
triol Art and Technical Design for Women, 184 J!'ifth 
Avenue New York City, Miss Katherine Smith, a pupil 
and the

'
·· historian" of the school, read a paper which 

was in substance as follows: 
When in the fall of 1881 a class of five was instructed 

by Mrs. Florence Elizabeth Cory in the principles of 
design and taught to apply them practically to indus
trial arts, then was first established the organization 
known as the" School of Industrial Art and Technical 
Design for Women." From that nucleus sprang the 
prosperous school which at present has upon its roll of 
membership 490 names, correspondent pupils inclusive, 
all of whom are striving to attain a degree of profi
ciency in their several departments of practical de
signing and industrial handicraft that will enable them 
to become self-supporting. Among these students are 
representatives of every State and Territory in the 
United States, several Canadian cities, and the Sand
wich Islands. During the first two or three years lec
tures were given to the students by prominent artists 
and designers, but these were discontinued because the 
classes soon assumed such proportions that there was 
not room enough to accommodate all who witlhed to 
hear them. 

Numerous invitations have been extended by manu
facturers in New York and vicinity to visit their fac
tories, and prizes amounting to several hundred dol
lars have been offered for various designs, and a va
riety of valuable art specimens presented. 

Many designs have been made and sold to manufac
turers since the establishment of the school. The work 
done has included carpets of all grades, oil cloths, lino
leums, wall papers, stained glass, carved and inlaid 
wood panels, printed silks and silkalines, ribbons, up
holstery fabrics, portieres, table linen of all kinds, cali
coes, prints, awnings, lace, fan mounts, book covers, 
china, Christmas, Easter, and menu cards. Not only 
have orders have been filled for American manufac
turers, but there have been sent to Leeds and York, 
England. patterns for ingrains, to Carlsbad, Austria, 
designs for china, to Dundee, Scotland, patterns for 
table linen and towel borders, to Japan, designs for 
printed and embroidered silks. 

• '.J • 
What the De.t Judge. Declare an Invention to De. 

The late Judge Hall, of the United States Oircuit 
Court, says: 

" An invention, in the sense of the patent law, means 
the finding out, the contriving, the creating, of some
thing which did not exist and was not known before, 
and which can be made useful and advantageous in 
the pursuits of life, or which can add to the enjoyment 
of mankind. 

" In other words, the thing patented must be new; 
and it must be useful to an appreciable extent, though 
the measure of that usefulness is not material. Any 
degree of utility appreciable by a jury is sufficient, 
upon the question of utility, to sustain a patent." 
(Conover'Vs. Roach, vol. iv. Fisher's Patent Cases, p.16.) 

And Judge Sawyer, late of the Supreme Court of 
the United States, defines invention in the following 
language: 

" Invention is the work of the brain, and not of the 
hand. If the conception is practically complete, the 
artisan who gives it reflex and embodiment in a ma
chine is no more the inventor than the tools with 
which he works. Both are instruments in the hands 
of him who sets them in motion and prescribes the 
work to be done. Mere mechanical skill can never 
rise to the sphere of invention. The latter involves 
higher thought, and brings into activity a higher facul
ty. Their domains are distinct. The line which sepa
rates them is sometimes difficult to trace; nevertheless, 
in the eye of the law, it always subsists. The mechanic 
may greatly aid the inventor, but cannot usurp his 
place." (Blandy 'VII. Griffith, vol. iii. Fisher's Patent 
Cases, p. 616.) 

But while, as Judge Sawyer asserts, the boundary 
line between the domain of invention and mere me
chanical skill is strictly drawn, yet some of the most 
valuable inventions have been so simple as to lead one 
to think that they were obvious, and did n01 rise to 
the dignity of invention. 

Concerning the simplicity of invention, the late 
Judge Story, of the Supreme Court of the United 
States, remarks: 

" The simplicity of an invention, so far as being an 
objection to it, may constitute its great excellence and 
value. 

"Indeed, to produce a great result by very simple 
means, before unknown or unthought of, is not unfre
quently the peculiar characteristic of the very highest 
class of minds." (Ryan 'Vs. Goodwin, vol. i. Robb's 
Patent Cases, p. 729.) 

It not infrequently happens that a sudden lucky 
thought gives a man a small (sometimes a large) for
tune-the outgrowth of an important invention. 

More than a quarter of a century ago, the late Judge 
Shipman of the United States Circuit Court of New 
York embodied the idea in one of his decisions: 

"A subject matter to be patentable must require in
vention; but it is not necessarily the result of long and 
pamful study, or embodied alone in complex mechan
ism. A single flash of thought may reveal to the mind 
of the inventor the new idea, and a frail and simple 
contrivance may embody it. Some inventions are the 
result of long and weary years of study and labor, pur
sued in the face of abortive experiments, baffied at· 
tempts, and finally reached after the severest stru�
gles ; while others are the fruit of a single hap�! 
thought." (Magic Ruffie Company vs. Douglas, vol. n. 
Fisher's Patent Cases, p. 338.) 

Other opinions. similar in purport, might be added; 
but these are sufficient to define what constitutes a 
patentable invention, which is important information 
for every inventor to know. 

....... 

A Smokele.. Powder. 

A new explosive in the line of smokeless powder has 
recently been invented and patented by Sir Frederick 
A. Abel, of London, and Professor James Dewar, of 
Cambridge, Eugland. The authors say: 

The gelatinous explosives produced by combinations 
of nitro-cellulose and nitro-glycerine, with or without 
other ingredients, exert great di!lruptive force when 
they explode, and are, therefore, not suited for ammu
nition purposes. 

The present invention relates to an improvement in 
the manufacture of such explosives whereby we moder
ate the force and rapidity of their explosion, giving it 
a propulsive instead of a disruptive character, so that 
they are adapted for ammunition purposes, the per
manency of the compound without change being at 
the same time secured. For this purpose we combine 
tannin with the nitro-cellulose or nitro-glycerine, or 
with both in either of two ways. We either disso!\'e 
the nitro-cellulose-such as gun cotton or pyroxline
by any of the known solvents-such as acetone or 
acetic ether-and we add the tannin ingredient to the 
solution; or we first dissolve the tannin ingredient in 
the acetone or its analogue and use this solution as 
the medium of incorporation with the nitro-glycerine. 
We thus produce a compound which, when the solvent 
is eliminated by extraction with water or by evapora
tion, or both, is a tough, hard substance that can be 
granulated or otherwise treated for use as an explo-
sive. 

Instead of employing nitro-cellulose alone in forming 
the compound, as above described, we employ with it 
various proportions of nitro-glycerine, and we thus ob
tain a compound of soluble nitro-cellulose or of gun 
cotton (insoluble nitro-cellulose) with nitro-glycerine 
and tannin in a gelatinous condition, which may be 
rolled into sheets, drawn into wire, or otherwise treated 
for use as an explosive. 

With the compounds produced as above described 
may be incorporated various proportions of oxidizing 
agents-such as nitrates of potassium, sodium, ammo
nium, and barium-and oxidizable substances-such 
as lamp black or graphite-and hydrocarbons-such as 
paraffine, vaseline, and naphthaline, cellulose, fatty 
oils and fats or nitro-derivatives of hydrocarbons. 

The proportion of tannin added for the purposes of 
our invention may be varied. In treating gun cotton 
alone we have found the proportion of ninety parts of 
gun cotton and ten parts of tannin to give good re
sults. 

In the case of a compound of gun cotton and nitro
glycerine we have employed the following proportions 
with advantage: 

Per cent. Per cent. Per cent. 
Nitro-glycerine . . . ... . . . . ... . .. . . . . .. . . 55 35 40 
Gun cotton .. . . . . . . . ........ . . . . . . . . . . 35 55 40 
Tannin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 10 20 

Under the term "tannin " is to be understood any 
of the substances that are Bold commercially under the 
name of "tannic acid. " We prefer, however, to use 
gallotannic acid for the purposE' of our invention. 

.. '., .. 

Waste of' Ga •• 
Chemist Martin, of the New York Board of Health, 

made an important statement before the Senate In
vestigating cODlmittee recently in relation to the com
parative dangers of electric lighting and gas. He says 
that 10 per cent. of the gas manufactured in New York 
escapes from the mains into the earth and permeates 
the cellars and basements of the buildings and resi
dences throughout the city. In addition to the inju
rious effect this has on the health of the city, it is also 
ruanifestly evident that there is great danger to life 
and property through explosions which must follow 
the introduction of gas into sewers and subways. The 
Westeni Electrician thinks one thousand million feet 
of gas contain more danger than the electric conduct
ors in New York City, yet this is the amount, accord
ing to the same authority, but which is hard to believe, 
that leaked from the mains of the gas companies of 
this city last year. 

.. ,., .. 

DURATION OF LIFE IN NORWAY.-According to a 
recent work on longevi·ty, published in Norway, the 
average duration of life in that country is 48'33 years 
for men, and 51'3 for women. 
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AN IMPROVED AUTOMATIC DUMB WAITER. 

The accompanying illustration represents an im
provement in hatch ways, whereby an automatic open
ing of the hatches is effected by the cage as it ascends 
or descends, the hatches also automatically closing 
after the cage has passed. 'rhe invention has been 
patented by Mr. John Stonehalll , of No. 58 Clinton 
Place, New York City, and is also applicable in the 
bui ld ing and operation of freight and passenger eleva
tors, as well as for dumb waiters, in which connection 
it is shown in the illustration_ Between each pair of 
platforms in the hatchway i s  a grooved guideway, T
shaped in cross section, in which slides a stop, connect
ed by a rope passing over pulleys, just under the floor 
above and at the side of the guideway, to the forward 
end of the hatch covering below. The lower portion 
of this guideway is  not grooved, and has an offset be
neath which the hatch cover is received when raised, 
so as to clear the cage. A flange of the stop slides in 
the cross groove of the guideway in a line slightly in-

STONEHAM' S  AUTOMATIC DUMB WAITER. 

J cientilit �mericau. 
danger of fire from open shafts communicating with 
the different floors of a building is avoided . In the 
use of such construction, also, for freight and passen
ger elevators, with the application of power therefor 
in  any of the ordinary ways, it is evident that lllany of 
the dangers incident to ordinary systems would be 
avoided, as the hatches would all be closed except the 
one which the car was at the time passing, and it  would 
not be possible for a car to fall for any considerable 
distance from any carelessness of the atten dant 01' the 
breakage of any of the parts, as it  would be impossible 
for the automatic action by which the hatch covers are 
opened to take place with sufficient rapidity to allow a 
car to faU from the top to the bottom of a shaft. 

• t . J  • 
J. G. Hal"ke. 

The death is recorded. at Berlin, of Herr Johann 
Georg Halskc, the co-founder and, for many years, 
partner of the well known firm of Siemens & H alske. 
He was born at Ham burg on J uly 30, 1814, and went to 
Berlin, where he set up an engineer's shop in 1844. 
Soon after he made the acquaintance of Werner 
Siemens, and it was in Halske's workshop that Werner 
Siemens, assisted by the mechanical skill of the for Iller, 
was able to work out his first inventions in telegraphy, 
so as to bring them before the publ ic. In  1847 the two 
men entered into partnership and laid the foundation of 
the telegraph construction works which at the present 
day give employment to thousands of workmen, both 
at Berlin and C harlottenburg, and at several branch 
establishments. Halske left the firm in 1867, and since 
then has been an active member of the municipality of 
Berlin. 

. . .  ' . 
A Ball o o n  wit.. Compartment". 

Mr. Andre Mahoudeau describes, in Les inventio ns 
Nottvelles, a new kind of balloon devised by him, and 
divided into several compartments, according to the 
principle applied in navigation. One of  the ad van
tages of this system is that a rent in the balloon does 
not imperil the life of the aeronauts. 

Each compartment is provided with a pipe that de
scends through a central funnel .  In this way, it is pos
sible to inflate the compartments independently of one 
another, and with gases of different natures. 

This arrangement is n ecessari ly accompanied with a 
certain increase in weight, but  this is but 77 pounds 
for a bal loon of 6, 700 cubic feet capacity. 

-----�----.... .--.-...... -� 
AN IMPROVED WATER T OWER AND EXTENSION 

LADDER. 

In the machine represented in  the accompanying il
lustration, telescoping pipes form the water tower, with 
split glands and a screw o n  the end for locking each 
pipe in place on to the next following pi pe. '1'he in ven
tion has been patented by Mr_ Edwin Crippen , of No. 
18 North Broad Street, New Orleans, La. The exterior 
pipe is pivoted at one end on a turntable, and movi.ng 
pistons are pivotall y  connected with it above 
its fulcrum, with fixed inclined cylinders, in 
which the pistons are made to travel b y  
means of compressed air, there bping an in
termediate mechanism for pivotally con� 
necting the pistons with the exterior pipe. 
The machine has reservoirs charged with 
compressed air, and of a capacity double the 
amount necessary to extend the tower to its 
extreme height, while a small air pump is 
mounted on the apparatus to charge the 
reservoirs and keep the pressure substan
tially u niform at all times. The exterior 
pipe has solid trunnions, and a pipe between 
them forces air into the telescoping pipes, 
links being pivotally connected with the ex
terior pipe, and pistoll rods connected with 
the links to operate pistons in fixed inclined 
cylinders, with m0ans for locking the exterior 
pipe to the cylinders. 

The apparatus has an extension ladder 
comprising a series of sections, one of which 
is secured to the central telescopin g  pipe, 
and the sections have hooks and staples 

AN IMPROVED BRACE FOR PIANO STRING FRAMES. 

An invention designed to provide for the support of 
piano strings in  such a manner that they will retain 
their pitch, but will  be held with a certain amount of 
elasticity, adapted to insure a rich , full ,  mellow tone, 
is illustrated herewith, and has been patented by Mr. 
John Jaworsky, of No. 156 Bergen Street ,  Brooklyn, 
N. Y. Fig. 1 is a rear view, and Fig. 2 a cross section 
of a frame in which this improvement  is embodied . 

JAWORSKY'S BRACE FOR PIANO STRING FRAMES. 

That the wrest-plank may be held against undue y ield
ing by strain from the tension of the strings, iron braces 
are employed, with upper forwardly extending lips 
upon which the wrest-plank fits, and with lo wer for
wardly extending lips which rest upon and extend in 
advance of the sill. 'fhe braces are centrally divided 
to form vertical l'mgths, and have upwardly extending 
slotted tongues to provide for the passage of the re
taining bolts. The sounding board is secured to the 
end braces, and extends in ad vance of the iron braces 
and intermediate wooden braces arranged in the spaces 
between the iron braces. The tuning pegs are secured 
to the wrest-plank i n  the ordinary way. This frame 
is designed to render the use of the rigid cast iron plate 
unnecessary, leaving the sounding board free to re
spond to the vibrations of the strings, which, being 
supported at thei r upper ends by wood, assures a cer
tain amount of pliahil ity and elasticity. while the 
wooden frame is sufficiently b raced for the retention of 
the pitch to which the p iano has been tuned. 

. � . � . 
ADUL'l'.I£HA'l'ION O B' AN ADUL'l'ERAN'l'.-The United 

States consul at Stettin in a recent report calls atten
tion to the adulteration of the chiccory exported from 

clined from the vertical, the inclination being such whereby one section may be readily m ade 
that the stop is entire ly concealed in  the guideway secure to the next following section, there 
when in its lowermost pos ition, while projecting ,well be ing guid ing brackets for the ladder sec
out w hen in its u ppermost position . The cage rising tions and screws for locking theIll in place. 
from below therefore pushes up the hatch coyer and The apparatus when  raised in position is t.o 
readily passes the stop, which it has first caused to be supplied with water under pressure, as 
drop to the lowermost position by the raising of the usual, from fire engines or other sources, 
hatch cover, and then holds in u ntil it has entirely and has a flexible n ozzle or play pipe, the 
passed it. The stop is then caused to press against valve communicating with which can be 
the bottom of the cage by means of its rope and pulley opened from the ground by p u lling a rope. 
connection with the hatch covel' below, until the latter The water is directed on to the fire by an 
is entirely closed, when the stop will be in its upper- operator standing on the platform at the 
m ost position, and w i ll project out of its grooved guide- upper end of the largest or lower section of 

CRIPPEN'S WATER TOWER AND EXTENSION LADDER. 

way to its entire extent. Upon the descent of the cage telescopic pipe. The apparatus may also be used as 
a beveled finger on its bottom bears upon the �top to <.\n extension ladder without a fire engine, and the lad
push it down and graduall y  open the hatch below, as der can be turned in any direction by the operator 
eacb succeeding opening is passed, the covers gradu- taking hold of the legs to turn the turntable. The 
ally  closing over the cage as it goes down. It is obvi- tower and the extension ladder may then be incl ined 
ous that the construction here shown p resents great I so that the upper part of the ladder or tower may lean 
advantages in its perfectly automatic manner of clos- against the building, and form a means of cowmuuica
illg as well as opening the hatches, whereby the great tion therefrom to the ground . 

there. From inquiries which he made he learned that 
the larger part of the chiccory is made from beet roots, 
dried and burnt or roasted , and prepared in the sallle 
manner as pure chiccory. The mixt u re usually sold as 
ch iccory is composed of one-third of the pure article and 
two-thirds of roasted beet roots. It is invoiced at 
a bout lYzd. per pound, a price at  which it  is quite ilu' 
possiblr to get genuine chiccory. 
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AN IMPROVED TIME REGISTER. 

The i l lustration represents a register designed as a 
convenience in factories, mills. etc. , to facilitate keep
ing the correct daily time account of the work of each 
individual. It has been patented by Mr. Leverett W. 

TIFFANY' S  T IME REGISTER. 

Tiffany, of \Vinsted, Conn. Figs. 2 an d 3 are views in 
perspective, and Fig. 1 is  a sectional plan view. The 
time sheet is placed on rollers within the casing, one 
roller being, as shown in Fig. 1, on each side of a t'lble 
over which the sheet is drawn so that it may be readily 
marked upon with a pencil or pen through an opening 
or slot in  the cover. The slot is preferably formed by 
spaced glass plates fitted in  the cover. Beneath the plate 

J'citutifi c �tutri,au. 
applied to turn the time sheet back except by one having 
a key to the cover. The ti me sheet is preferably ruled 
for each day in the week, and adapted, as shown, to 
bring the columns in line with the opening in the slot. 

NEW GERMAN ARMOR-CLAD CRUISERS. 

As regards naval affairs, the Germans seem to be col
lecting their thoughts. They are devoting much study 
to foreign fleets, but are constructing nothing very 
new. It would seem that no lJrogramme has as yet 
been definitely resolved upon. The use that is to be 
m ade of the extraordinary appropriation that has just 
been voted is kept a secret. \Ve propose to make 
known at present two of the modern cruisers of Ger
many-the Irene and the Princess Wilhelm, which be
long to a new type called on the other side of the 
Rhine the protected cruiser. 

The Irene , which we shall alone describe, displaces 
4,400 tons. She is 308 feet in  length and 45 feet in  
width. H e r  engine i s  of  2,000 horse power. She made 
18 knots an hour on her trial t rip. 

This vessel is protected solely along her coal bunkers. 
It is provided with an armor plate deck strongly 
curved, so as to descend to a considerable dllpth be
low the load water line. The engines, two i n  num
ber, are placed in d istant compartments totally inde
pendent of each other. Each of them actuates a screw 
under cover of the lines of  the stern. The supply of 
coal and ammunition is very large. Cruisers of this 
type have to navigate by steam only, and their masts, 
w hi3h are military ones solely, are deprived of yards. 

The armament consists of a barbette battery of 14  
s ix  inch guns, one on each side, away forward, firing 
through a port hole. Fuur sponsons, permitting of fir
ing fore and aft, contain,  each of them, one gun, and 
comprise between them the eight other pieces, which 
are placed simply upon the deck and have but q uite a 
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there being, lower down on the npright, laterally ex
tending arms or brackets having bearings for a hori
zontal guide roller. A small horizontal platform is 
held Suspended by llleans of coiled springs from the 
upper end of the upright, and has a. perforation for 
the passage of the hoisting rope. The windlass shaft 
has a balance wheel at each end , and at one end is 
pivoted a bell crank lever with a shoe on its lower 
arm adapted to bear against the periphery of one of 
the balance wheels, thus constituting a bra ke which 
may be easily manipul ated . 

For further particulars with reference to this inven · 
tion ad d ress 'l' homas H. Bridges, the patentee, Valley 
Mil ls. Texas. 

. ,  . .  ., 
AN IMPROVED SHAFT LIGHTER. 

The construction shown in the accompan ying illus
tration is designed to provide for directi ng the �ays of 

the sun downward upon one spot at 
all hours of the day, Fig. 1 being 
a perspective view of the device and 
Fig. 2 showing its application to a 
light shaft or WillI .  T h e  inven tion 
has been patented by Mr. H u gh 
Stevenson, of 155th Street and St. 
Nicholas Avenue, New York City. 
A frame of horseshoe form is mount
ed at the top of the light shaft, the 
convex end of the frame toward the 
north, and its free ends adj usted to 
an angle of about forty-five degrees . On i ts inner side 
the frame has a series of reflectin g surfaces. The con
vex end of the frame is supported by a bracket, and its 
extending ends rest loosely upon brackets at the sides. 
Each end of the frame is connected by two rods. one 
over the other, with the side walls of the light shaft, 
the rods carrying nuts, whereby the ends of the frame 
may be adjusted at a proper angle to reflect the light 
down the shaft. In the summer the convex end 
of the frame should be practically vertical, but in win
ter a slight angle of incl ination is desired , an d  to effect 
this two rods are made to extend from this end of the 
frame to a fixed support, the rods being so propor
tIoned as to length that the winter temperature will 
contract them sufficiently to give the req uired incline. 
With this construction, as the sun travels round ,  it 
bears successively , from its rising till its setting, upon 
the different reflecting surfaces of the horseshoe frame, 
from one end to the other. 

NEW GERMAN WAR SHIP, THE IRENE. 
AN IMPROVED ANIMAL BED. 

A bed designed more particularly for horses, and so 
constructed as to be durable , dry , an d  comfortable, 
while adapted for use with or without the ordinary 
straw bedding, is shown in the accompanying illustra
tion, and has been patented by Mr. Hugh Stevenson, of 
155th Street and St. Nicholas Avenue, New York City. 
The bed is formed of elastic tubes, preferably made of 
rubber, and held in place by transverse strips and 
binding strips to constitnte a number of series of prac
tically air-tight chambers. The compartments may 
be formed after the tubes have been vulcanized, by 
drawing the binding strips down tight. There are suf
cient spaces between the aligned cushions thus pro
vided to insure thorough ventilation and cleanliness. 

at the right is held a narrow slate on which the names 
of the employes are written, as shown i n  Fig. 3. The 
rollers are turned to shift the time sheet by a key in
serted in holes at one end of the easing, and to prevent 
their turning back they are journaled in a spring plate 
which l ifts them against the top of the main frame 
and acts as a brake. Attached to the cover is a plate 
adapted to enter a slot in the main frame when the 
cover is closed, and wholly prevent a key from being 

B RIDGES' WINDLASS, 

limited field of fire. Upon the shields and in the tops 
are installed eight revolving guns. Three torpedo 
tubes are placed at the extremity of the ship. Th e 
Irene carries a crew of 320 men. 

Let us add that the present German fleet comprises 
five ironclads remodeled prior to 1870. In case of war, 
these vessels would form an open sea squadron. The 
defense of the coasts would be assnmed by four cruiser 
corvettes, without masts, making scarcel y 12 kn ots per 

hour. The German navy includes i n  addition 
the ironclad Aldenburg, a remarkahle vessel, 
21 gun boats, and an old monitor, the Arminius. 
Its cruisers are well armed, and its torpedo 
boats are numerous. There are also special 
gun boats, which carry 8 guns, and are designed 
for Africa. -La Nature . 

.. � . � .. 
AN IMPROVED WINDLASS. 

The illustration herewith represents a wind
lass specially designed for hoisting well buckets 
and similar uses, and to be rapidly operated 
with the least possible expenditure of power. 
The several parts of the frame are bolted to
gether, and its  foot pieces have perforations for 
bolts for securing the windlass in position. The 
windlass shaft. is mounted in bearings in the 
ends of the frame, and at one end has a small 
pinion meshing with a large gear wheel, a spur I 
wheel meshing with this gear wheel, the spur 
wheel having an operating crank . I n  the front 
brace or crossbar of the frame is mounted an 
upright, the upper end of which has a g-rooved 
pulley, over which passes the hoisting rope, STEVENSON'S ANIMAL BED. 
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Prac&l_l Hints on Cobalt Platina-_ 
BY ALEXANDER WATT. 

Since cobalt as a coating for other metals, as brass, 
copper, and s teel, for instance, presents some advan
tages which would render cobalting a useful iubstitute 
for nickel plating, I have lately made a series of exped
mental trials with a vie w to point out as far as possible 
the most favorablfi conditions under which successful 
and uniform results Illay be obtained in the deposition 
of this Illetal for practical purposes. Cobalt, bein g  a 
w h iter metal than nickel, would be a useful coating for 
ornamental brass work, as also for small fancy articles 
in which a cheap white metallic film is desirable. Boing 
softer than nickel, articles coated with cobalt may 
readily be brightened by burnishing, a process that 
could not advantageously be applied to nickel-plated 
surfaces. Like nickel, cobalt is a non·oxidizable metal, 
and therefore retains its color in ordinary atmospheres. 
Although cobalt is a dearer metal than nickel, I am 
disposed to think that its employment as a ilubstitute 
for the latter metal would not in the long run greatly 
exceed, if at all, that of nickel-plating, and for the 
followin g  reasons: Only one-third of the quantity of 
I I  salts " are required to make up a bath ; about one
third of the anode surface is required ; the deposited 
metal, being softer than nickel, naturally requires less 
labor in finishing ; and,  finally, less current is required 
than for n ickel. Taking, .tlhel'efore, these points into 
consideration, they will probably be found to balance 
those in favor of the cheaper Illetal. As to the dif
ference in valuo of the respective metals when actually 
deposited upon the work done, this might probably be 
counterbalanced by ex tra charges for the cobalted 
articles, which might reasonably be demanded so long 
as the cobalti n g  remained a novelty. 

In making up a bath, the salts employed were the 
double sulphates of cobalt and ammonia, this com
pound being practically the most suitable for commer
cial purposes ; and in order to ascertain the proper 
density at which the bath should be prepared, solutions 
of various densities were tried, and the one which ap
peared to yield the best results was selected. The 
next point to determine was the density of current 
which would give a perfectly adherent deposit of good 
color, and free from " burning " at the corners of a flat 
plate or projecting surfaces of an article. After making 
many modifications in the strength of the solution, i t  
was found that a bath of the specific gravity o f  1015 
(water being 1,000) at 60° F. gave the best results, and 
this was obtained by dil!80lving 4� oz. of the double 
Bulphates of cobalt and ammonia in one gallon of 
water. This solution worked most favorably with a 
current of about 0 '800 ampere, the E. M. F. bein g  about 
t wo volts. The electrodes used in the first trials were 
a well· cleaned brass plate 3 in. by 2 in. for the cathode, 
whi le the anode consisted of a plate of rolled cobalt, 
supplied by Messrs. Henry Wiggin & Co .. , of Birming
ham, from whom also the cobalt salts were obtained. 
The next point to determine was the amount of anode 
surface which was necessary to admit of a prom pt 
deposit, and yet not too quick for an adherent film. 
With the current named, and about equal electrode 
surface, it was found necessary, after a few minutes' 
immersion of the brass cathode, to remove a consider
able portion of the anode from the bath, in consequence 
of the plate becoming blackened or " burnt, " as it is 
termed, at the corners ; when the surface of the anode 
was reduced to about one-third that of the brass plate. 
deposition took place with perfect uniformity, and 
there was no longer the least tendency to the discolor
ation referred to. It thus became evident that an im
portant consideration in the electro-deposition of 
cobalt is the amount of anode surface which is most 
suitable in a cobalt bath of a given density. In 
nickel-plating, as is well known, this is not a matter 
of so much importance, and it is commonly the prac
tice to employ a very larg-e surface of anodes in the 
baths, almost regardless of the actual surface presented 
by the articles suspended in the solution. My object 
in directing special attention to this d ifference be
tween the operations of cobalti n g  and nickel plating 
is that I believe that one of the reasons wb y the elec
tro-deposition of cobalt has not been successful in some 
hands is that too little attention has been paid to the 
detail I have pointed out. 

To prepare a solution bath for cobalt plating, 4� oz. 
of the crystals of double sulphate of nickel and alIl
monium for each gallon of the bath should be dissolved 
in hot water, a.nd the solution then made up to the re
quired quantity by the necessary addition of cold 
water. The solution should then have a specific 
gravity of about 1015 at the temperature of 60° F. For 
t he successful deposition of coooit upon articles formed 
of brass, copper, steel, or iron, the anodes may be of 
rolled cobalt, in narrow strips, say about 2 in. wide and 
12 in. to 18 in. long, according to the size of the depos
iting tank. The anodes should be placed about 6 hi.  
apart along thli sides of the tank, and i n  the case of 
large tanks, say vessels holding 200 or 300 gallons or 
more, a corresponding series of anodes should be sus
pended from a conduct i n g  rod placed lengthwise, and 
resting on the ends of the tank, as in nickel plating, 
etc. All work to be coated with cobalt should be 

polished and prepared for the solution precisely in the for a satisfactory deposit of the metal when from 
same way as for nickel plating, and before they are various causes it was found necessary to repeatedly 
immersed in the bath the current must be so regulated rescour the plates used in the experimental trials re
that the work may become coated with a film of metal, fe!'red to. Is no instance, however, did the subse
or " struck," as it is termed, within a fe w seconds after quent layers of cobalt strip or peel off the metal 
being placed in the bath. There need be no fear of already deposited. 
the work stripping-provided it has been properly Some attempts were made to deposit cobalt upon 
potashed and scoured-if the articles become coated zinc from the double sulphate solution, but in each in
immediately after immersion, but in this case the cur- stance it was found that the film was non-adhereQt, 
rent must be at once reduced, otherwise the work is except in portions of surface where partial adhesion of 
sure to " burn," or become discolored, at certain parts the metals occurred. Although there are some other 
in a few minutes after. It is far preferable, indeed solutions of cobalt than the above which would be 
necessary, after the first film has been obtained, to im- more suitable for cobalting zinc, it is somewhat doubt
mediately diminish t-he current, this being again ful whether a really good deposit of cobalt on this 
augmented when other articles are put into the bath. metal could be obtained with any degree of certainty. 
By watching the rate at which each article becomes In working the solution prepared from the double 
coated, and regulating the current accordingly, the sulphates of cobalt and ammon i um, it appears to be 
probability of burning the work will be readily over- necessary to maintain the liquid at as uniform a 
come. My reason for directing special attention to this density as possible, and for several reasons. For in
is that cobalt deposits so much more readily than stance, if the bath be allowed to acquire a higher 
nickel that any person unacquainted with the deposi- density than about 1,015, by the spontaneous evapora
tion of cobalt and treatin g it as he would nickel might tion of a portion of its water, the color of the deposit 
naturally fall into error, readily avoided, which would will probably become affected, and a darker tone im
cause failure and disappointment. It should always parted to the articles instead of a tolerably good white 
be the rule, therefore, in cobalt plating to diminish characteristic of electrolytic cobalt when deposited 
the current so soon as the article is fairly coated all under more favorable condition s. To obviate such a 
over, but more especially is this the case when the defect in the metallic strength of the bath, the hydro
work becomes coated instantly after immersion. Since meter should be floated in the liquid at least once a 
copper does not appear to receive a deposit of cobalt week, especially in warm weather ; and whenever the 
quite so readily as brass with the same amount of cur- solution indicates a higher density than it ori ginally 
rent, it will be found advisable, when copper articles had, an addition of water m ust be made until the 
are to be cobalted, to start with a some what stron ger specific gravity has been reduced to the proper figure. 
current than would be required for the yellow alloy; These additions of water, however, should be made 
but when the piece of work has fairly struck aU over in the evening, or when the bath is not bein g u sed, and 
with the stronger current, this must afterward be re- the solution must be well stirred, and then allowed to 
duced somewhat during the remainder of the time the rest for at least 12 hours. It is also necessary to avoid 
article ill in the bath. In cases where a dead cobalt adding an excess of water, since a solution much weaker 
surface is required, the articles, having been dipped in than that indicated will be apt to cause the deposit to 
the usual way, may be scoured with powdered pumice, be patchy, and certain parts of the article may for a 
or, still better, with powdered bath brick, and after time refuse to receive the deposit. These observations 
rinsing placed in the bath, using a rather strong cur- are based upon results actually obtained u nder the 
rent at first, and reducing it after the work is coated conditions referred to, but the defects may readily be 
all over. If such articles have projecting points, these avoided by adopting the precautions suggested. 
must not be allowed to approach too close to the Respectin g what is understood as the color of the 
anodes, otherwise such parts will be apt to become deposit, this is greatly influenced by the strength and 
dark ; should such be the case at any time, however, tension of the current. For instance, it is perfectly 
the piece of work must be removed and again scoured easy to obtain film of cobalt upon brass surfaces with 
at the discolored spot and then rinsed and returned to an E. M. F. of one volt and a large surface of anode, 
the bath, a weaker current bei n g  used. All dead work, but this deposit will not be so white as wilen the cur
after removal from the bath, should be plunged into rent has an E. M. F. of two volts, with slDall an ode 
clean boiling water and allowed io dry spontaneously, surface-that is, about t wo-thirds less than that of the 
care being taken not to handle the work at such parts cathode, or article to be coated . 
as will be required to present a clean white surface. With respect to the purposes to which cobalting is 
When a brighter surface is required, the work may be most applicable, these may be taken as being, on the 
scratch-brushed at the lathe with brushes made from whole, similar to those for which nickel plating is 
fine steel wire, moistened with beer in the usual way, adopted, but, like the latter metal, it should never be 
after which the pieces may be dipped in a solution of applied to culinary or drinking vessels, since it is, like 
cyanide of potassium, and finally rinsed in boiling nickel, readily acted upon and stained by vegetable 
water and then put into clean box sawdust. Buttons acids, vinegar, for example, beer, and also by vegetable 
and other small fancy brass articles may be treated in infusions, such as tea, the water in which cabbages 
this way. have been boiled, and other liquors of a similar nature. 

In depositing cobalt upon steel 01' iron surfaces a Cobalt also resembles nickel in becomin g  dull when 
much weaker current is required than for either b rass long exposed to damp atmospheres, and should not, 
or copper. The current from a single Daniell cell is therefore, be employed for articles which are requirl'd 
amply sufficient for coating small steel articles, and, for out-of-door ornamentation, unless the surfaces can 
since cobalt adheres very firmly to this metal, it will be persistently rubbed over with a dry leather every 
be found useful for imparting a white coating to many day. On the other hand, cobalt plating may be 
articles formed of steel or iron. It is also important to adopted for any class of art metal work which is des
note that steel articles coated with cobalt may be tined to remain in ordinary dry apartments, as fenders, 
brightened by ordinary burnishing, for, as before ob- fireirons, etc. , or for ornamental work to be worn on the 
served, cobalt is softer than nickel and yields very person. MulIers, sausage warmers, dental instruments, 
readily to the pressure of the burnisher. When de- and cast brasswork, such as lavatory taps and so 
positing cobalt upon cast iron, a rather strong cur- forth, may be advantageously coated with cobalt, the 
rent must be used to secure an immediate coating after articles being prepared and finished as before observed 
the work has been placed in the bath, after which, as precisely in the same way as in nickel plating. -Elec
before, the strength must be diminished and sustained trical Enginee1', London. 

at a uniform density until a sufficiently stout coating .. . . I .. 
is obtained. Here, again, it is necessary to point out NeW' Zealand Sulphuric Acid Works. 
that projectin g surfaces must be kept as far away from The long-closed sulphur works at Tauran ga, 100 m iles 
the anode as possible, so that those portion s may not south of Auckland, are about to be opened. and utilized 
become discolored or " burnt " and necessitate rescour- in the manufacture of sulphuric acid, by Messrs. Shar
i n g. land & Co., of Auckland. On a small islet, called White 

There is another feature in cobalt depot!iting which Islet, some miles off the coast, there is an inexhaustible 
presents an advan tage over nickeli n g  which it is well supply of crude sulphur in a high degree of puri ty, but, 
to mention, namely, that when it is found necessary owing to the lessee and part owner of the island refus
from any cause to rescour a piece of work and return ing to allow it to be worked, this source is not avail
it to the bath until finiRhed, the operator need not able ; but at Matata, some 50 miles south of Tauranga, 
fear, I believe, that the work will be liable to strip there is another enormous deposit of sulphur. Other 
after the second coat has been given, for I have gen- localities, too, not far removed are rich in this element, 
erally found that brass and even steel surfaces may be and the proprietors of the works will have no difficulty 
frequently rescoured and cobalted again and again i-n obtaining supplil's. 
without the metal stripping in the least degree. In • ' . '  • 
the case of nickel we all know that the deposition of PRESERVE FOR BINDING. 

film upon film of this metal is almost invariably suc- The publishers of the SCIENTIFIC AMERICAN would 
ceeded by the second coating separating from its advise all subscribers to preserve their numbers for 
predecessor. It may be further remarked that the binding. One year's issue (52 numbers) contains over 
rescou ring of the work, to produce an i m proved sur- 800 pages of illustrations and readin g  matter. The 
face upon a defective film, can scarcely be applied to a practical receipts and information contained in the 
nickel-platud article, owing to the extreme hardness of Notes and Queries column alone make the numbers 
fue metJal. With respect to cobalt, however, the case worth preserving. Persons who have subscribed 
is different, for with good brisk b rushmg with pumice. since the comlllencement of this year can have the 
silver sand, or bathbriek reduced to a powder, I have back numbers sent them on signifyin g  such wish. 
found no difficulty in producing the surface necessary I Their subscription wiU then expire with the year. 
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THE WESTINGHOUSE INTERLOCKING SWITCH AND 
SIGNAL SYSTEM. 

(Continued from first page.)  

only drawn back and pushed forward a trifle corre

sponding to the versed sine of the same arc, 1-2. From 
2 to 3 the first relations are re·establ ished ; the lock 
bolt is thrust forward into the hole in the lock bar and 
the switch is hardly moved at all. A detector bar is 
worked simultaneously with the lock bolt by means of 
the rod, F, of the perspective drawing. 

Referring again to the cut of the switch board,* a 
series of studs or latches are seen projecting through 
holes below the switch handles. These, i f  moved up
ward, catch the lower projecting ends of the switch han
dles. They are raised and lowered by the agency of 
the signal handles. As each of these is  moved it  throws 
a notched bar that runs parallel to the face of the case 
to the right or left. The bar, according to the arrange
ment of the notches, throws u p ward or permits to 
drop any one or more of the latches. 'Vhen raised a 
latch locks the lever above it, when depressed it frees 
it. Thus a mechanicai interlocking of switch and sig
nal handles is provided that by different disposition of 
notches may make the movements of  one or more switch 
handles depend upon the movements of any given 
signal handle . 

On the rear end of each signal spindle on the switch 
board is a quadrant which swings to right or left as 
the spindle is rotated. This has teeth in which a latch 
engages. This latch is operated by an electro-magnet 
in the rear included in the independent signal circuit 
j ust described. \Vhen the signal is at " safety," this 
circuit is open,  and the magnet not attracting its arma
ture, the latch, by gravity, locks the q uadrant as to 
allow only a small degree of movement to the signal 
handle with its spindle. This movement is enough 
to cl.Jse the main circuit and thus release the sema
phore, which rises to ., danger, " but not enough to 
lower the interlocking latch or latches projecting from 
the front of the case, unti l the semaphore has risen the 

full distance to " danger." As it reaches this position 

Fig. a.-SIGNAL-MOVING MECHANISM. 

the auxiliary or locking circuit is clo;,;ed, the maglIet 
att racts its armature, drawing the quadrant latch out 
of engagement with the quadrant, and the handle can 
now be swung clear over, unlocking the switch handles 
dependent u pon it. 

On the rear end of the switch spindle in the switch 
board are similar quadrants, whose locking latches are 
actuated by an electro-magnet connected with the cir
cuit breaker on the switch-throwing mechanism. At 
the end of the locking 'Jolt , H ,  of this mechanism, 
Fig. 1 ,  is a circuit opener. When the bolt is in place 
and the switch locked as shown, the circuit is open. 
This opener is in circuit with the electro-magnet back 
of and actuating the quadrant-locking latch appertain
ing to its own spindle on the switch board. This is so 
constructed that a l imited movement only is allowed 
when the circuit is open. This movement is enough to 
turn the three-way cock. The switch begins to move. 
As the locking bolt, H, Fig. 1 ,  comes back,  the circuit 
closes. The magnet attracting its armature unlocks 
the quadrant and instantly relocks it. This is done so 
q uickly that the handle cannot be moved during the 
change. The sw itch continues its movement. As it 
is thrown and locked, the circuit opens, the quad
raut is free, and the handle can be  swung clear over. 
It� first movement was only sufficient to open the cocks, 
but not enough to close the signal-actuating" circuit by 
the strips of metal on its spindle. This is done by the 
second motion. Hence as the signal cannot be moved 
until this circuit is closed, and as a semaphore cannot 
be set at safety w ithout this closing of circuit, the pro
tecting semaphore cannot be set at " safety " until all 
the switches in its system have been completely thrown 
and locked by the regnlar locking bolt. 

Above the case containing the switch and signal han
dle mechanism and connections,and facing the operator, 
is a miniature model of  the tracks and switches con
trolled by the switeh board. '1'h8 model has movable 

,. We are indebted 1 .0  �'leH�rs.  Charles Scrilmerl,s SOIlS for the use of this 
cut, whIch was published in .. The American Railway." 

$rirut if i r �Utrri r au. 
switches, which repeat the movements of the actual 
switches , so that at a glance the operator can see what 
position every switch in the system occupies. An an
n unciator drop is also placed in view of the operator. 
This is worked electrically by any train approaching 
the system, which train causes a bell to ring and also 
drops the shutter when it is within a mile of the track 
yard. . .. . . .  

New Hoisting' Plant of the CalulDet and 
Hecla llIlniug COlDpany. 

The new hoisting plant  recently built by the Calu-

river, but from the other trench, as was proved by the 
level of the water in this pit sinking as it  rose in the 
other. The two pits were 50 ft. apart. 

. . . , . 
THE WILZIN AUTOMATIC KNIFE. 

The knife represented in the engraving embodies a 
novel feature designed to win for it much favor. In 
each end of the handle, connected with the spring by 
which the blade is  held  closed, is a little tip or catch, 
by a slight pressure upon which, as indicated by the 
arrows at A, the blade flies partly open, and it can then 

met and Hecla Mining Company, at Calumet, Mich . ,  is �e1��iiii!�������������i� one of the most elaborate ever erected. It consists, A til A 
says the Engineering and Mining JoltT1wl, of three 
triple expansion, vertical inverted beam engines, de
signed to hoist 10 tons at a speed of 2,000 feet per 
minute. The cylinders are 18 inches, 27%; i nches, and 
48 inches in diameter, all by 7 foot 6 inch stroke. Each 
is provided with 4 gridiron valves worked by independ
ent cams, so made as to equalize the cut-off. The high 
pressure cylinder only is provided with an adj ustable 
�ut-off, ranging from 0 to nine-tenths stroke. This is 
automatic, and is controlled by a hydraulic governor 
actuated by a high speed ball governor. Between the 
high pressure and intermediate cylinders and the in
termediate and low pressure cylinders are reheating 
receivers, The shaft is hollow, 29 feet long, 22% inches 
in  diameter, with a 7 inqh hole throughout its length. 
Its bearings are 22 inches by 40 inches. The shafts, 
cranks, pins, piston rods, cross heads, and links are 
made of the finest quality of Krupp crucible steel. 
The outboard pedestal of the shaft is provided with a 
ball and socket shaft. The fly wheel is 30 feet in 
diameter. 

The hoisting system is the constant motion non ·re
versing friction system, the drum rotating with the 
engine shaft when hoisting and on the shaft when 
lowering. The hoisting drum is conical, 27 feet in 
diameter at one end and 14 feet 7 inches at the other, 
and turned with a spiral groove to accommodate 5, 500 
feet of 1% inch wire rope. The engine, by means of an 
automatic device, varies its speed from 30 to 45 revolu
tions per minute, thus hoisting at a uniform rate. The 
power is  thUE varied as more or less rope is to be 
hoisted. The engine house, which contains also the 
pumps and accumulators, is 112 feet long by 68 feet 
wide, and is commanded by a 30 ton travel ing crane. 

The boiler house is 76 feet by ()8 feet. It contains 
five boi lers of the Belpaire type, 90 inches in  diameter. 
They are the largest Belpaire boilers ever built, and 
weigh 86,000 pounds each. '1'he fireboxes are each 4 
feet 7 inches wide inside by 9 feet long, but the last 
18 inches are covered by firebrick. A brick arch ex
tends from this wall toward the fire door. There are 
201 tubes 3 inches in diameter and 16 feet long in each 
boiler. The flues from the firebox to the combustion 
chamber are 3 feet 3 inches long, and the comb ustion 
chamber is 4 feet 3 inches long. The total length of 
the boilers is  34 feet 5 inches, width over all 10 feet 
5 inches, and height 9 feet 6 inches. The total heating 
surface of each boiler is 2, 985 feet, and grate sur
face 68� feet. Ratio, 42 '1 to 1. The circular shell is 
�.{ inch thick, the outer firebox -fij inch , and the 
inner firebox % inch thick. Tube sheet % inch 
thick. All sheets are of Otis steel, of 37,000 pounds 
elastic limit, and 20 per cent elongation in 15 inches. 
The working pressure is intended to be 185 pounds 
per square inch. 

These boilers have shown themselves capable of giv
ing out 1 horse power for each 4 sq uare feet of heating 
surface when driving a compound engine. The Calu
met and Hecla Mining Company has in service and or
dered 46 of these boilers, 19 of which carry 185 pounds 
steam pressure, and the remainder 135 pounds. 

• • • • • 

Unstable Saud. 

A rather remarkable accident is described by Herr 
Schill ing in a recent n umber of the Cen tralbtatt del' 
Bau'verwaltnng. During the construction of the Neu
strelitz and 'Valll mund Rail way, a small stream, the 
Recknitz, some 16% ft. wide by 5 ft. deep, had to be 
crossed near Laage, and it was determined to span this 
by an arch. To secure good foun dations for the abut
ments, it was necessary to pass through a stratum of 
peat 16 ft. thick, below which was found a bed of fine 
sand, on which the foundation courses were laid. The 
two excavations were made by driving steel piles 
around the area to be excavated and then removing 
soil in the usual way, and the bed of  the r i ver was not 
interfered with in the least. The spaces inclosed mea
blued 28 ft. by 13 ft. each, and the piles were driven 5 
ft. into the sand. There was no difficulty in removing 
the fir&t 10 ft. , but after that pumping had to be re
sorted to, a double suction and force pump being 
started at each side of the river. In this way another 
3 ft. was removed, but to excavate the remaining 3 ft. 
it was necessary to concentrate all the available pump
ing plant in one pit, so that the other gradually filled 
with water u p  to the river level. Shortly after the ma
sons had started work in the dry pit, the bottom sud
deuly b u rst up and the trench became half full of wa
ter, which curiously enough did not COme froUl the 

be fully opened with ease by taking hold of the blade. 
Those who have broken their finger nails and tried 
their temper in using knives which were hard to open 
will appreciate the means thus afforded of obviating 
the difficulty by simply pressing a catch. The knife is 
closed by pressing the blade into the h andle i n  the 
ordinary manner. This i nvention has been patented 
in many countries, and the knives are made by the 
Automatic Kniff) Co. , Middletown, Conn. 

. ,  . . .  
AN IMPROVED HAY SLING. 

A device for lifting, carrying, and dumping loads of 
hay, straw, cornstalks, etc. , is illustrated herewith, and 
has been patented by Mr. Joseph Unterbrink, of Ot
tawa, Ohio. It is a trip frame latch device to which 
a series of cords are attached to sustain the load, these 
cords being suspended from a plate held by any suita
ble overhead support or carrier to allow the loaded 
sling to be raised by pulley and rope or other mechan
ism, and moved over the place w here the load is to be 

dumped, which is effected by simply p ulling the latch 
string. The trip frame is a ring of metal to which are 

pivotally connected a series of trip arms, whose free 
ends are adapted to rest on or be retained by a latch 

UNTERBRINK'S H AY SLING. 

bar pivoted in the frame a little to one side of its cen
ter. This lateh bal' has an arm to which a pull  cord is  
attached, and on one of its faces are eyes  into which the 
tree ends of two of the tr ip arms may be entered. 'fwo 
other trip arms arA adapted to rest at their free ends 
flat upon the opposite face of the latch. Three of the 
sling cords have rings at their ends, by which they are 
adapted to be detachably connected to three of the 
trip arms, but one of the sling cords is permanently 
attached to one of the trip arms, so that when the 
latch is slipped, the weight of the load will  cause the 
cords to turn the trip arms instantly down ward , allow
ing the rings to sli p from three of these arms and 
cause the entire trip frame to be suspended from one 
�ling cord, as shown in  one of the views. The load is 
thus dumped quickly and in substantially the same 
condition as when loaded in  the sling. 

• i . ,  • 
A Heavy G U ll .  

The first high power breeclt loading 8 inch rifle 
made entirely of American steel lately passed a suc
cessful test at the N aval Ordnance Proving Ground, at 
Annapolis. 'fhe gUll hi one of four i ntende,i for the 
cra iller Baltimore. Its forgings are from Beth lehem, 
and tho machining and assembling were done at the 
Washington Navy Yard . 'Vith a ::;am ple of brown 
prismatic powder furnished by Messrs. Du Pont, of 
Wilmington, Del . ,  a m uzzle ve locity of Z, 129 feet per 
second was obtained with a 110 pound charge and 15 '5 
tOilS pres�;ure. The projectile weighed 250 pounds and 
its velocity was the highest ever attained by an 8 inch 

shell in this country. Among other interesting featu res 
of the trial were the apparent ease and smoothness with 
which the enormous force of recoil-amounting to over 
100 foot tons-was controlled in the short space of 27 
inches,- without jar or vibration, by the com pact and 
light carriage on which the gun was mounted . This, 
says the Army IJ/IM[ Na'olJ j-{fJ{jister, i� olle or the bureau';; 
hydraulic cellter  pi vot carr iages, ami was constructed 
at the Washington Navy Yard . 
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T HE PROPOSED SUSPENSION BRIDGE ACROSS THE 

HUDSON RIVER AT UEW YORK. 

We illustrate in our present issue the great railroad 
bridge p roposed for erection between the States of 
New Jersey and New York, crossing the Hudson River 
near Hoboken and entering New York C ity. 'I'he neces
sary legislation and authorization for its erection see ms 
in a fair way of being acquired.  Should it  become an 
accomplished fact, the city of New York will show to 
visitors not only the largest bridge in the world, but 
also, it may safely be sai d ,  the two handsom est. It 
has come to be pretty generally recognized that the 
cantilever type of bridge is as distinctively ugly as the 
suspension type is beautiful. 

In our illustration on the opposite page we show the 
compara ti ve sizes of four of the leading bridges now 
com pleted and of the proposed Hudson River bridge. 
Its main span exceeds by 1 , 150 feet that of t h e  Forth 
bridge, at present the largest in the world. The same 

�tttntif i t �lUtr i tnn. 
stress from gales. After passing the eastern anchorage, E STIMATE OF COST. 

itself well in  the heart of the city, the roadway is car- The Hudson Rivcr Bridge, including the anchorages, 
ried into New York City, near Fourteenth Street, 6,1)00 feet l ong . . . . . , . . . . . . . . . . _ . _ . . . . . . . . . , , - . . . . . . . $15,000,000 

where a double-decked station is to be erected, givin g  The approaches of stone and iron and the connecting 
railroad switch yards, engine hOllses, the grand ter-

thirty tracks for arriving minal station building an d appurtenances . . . . . . _ . 11,000,000 
and departing trains. Right of way, interest d uring constrnction, and in-

Experience teaches that cidentalB . . , . . . . . . . . . .  _ _ . . . . . . . . . ' _ " . . . . . . . . .  . . . . . . 14,000,000 

such works are generally Total cost . . . . . . . . . .  . . . . .  . .  . . . . . . . . $40,OO�00 
made too smal l for future The bill authorizing the construction of this bri d ge 
need s.  The size of this has passed the House of Represe ntatives and is now 
bridge is based upon de- I awaiting action in the Senate. 
finite considerations. It i s  
believed that a t e n  track 

• • • • • 

bridge will suffice for 120, -
A German Salmo n Trade. 

000,000 passengers annual- The duty imposed by German y is equivalent to 1 0 

Iy, or s ix  times the present cents per pound on canned salmon .  The fish in a natu

traffic. For its construc- ral state may be imported d uty free. 

illustration is of interest as showing the appearance of , 
three types of such structures-the arched truss, can- � Cable fQ.,.East.Riuel'JJriilg� 

tion it is thought that It  is  proposed to catch the salmon on the Colum b i a ; 

about ten years wil l  be re- the fish to be cut in two pieces and then packed in sal t, 

quired. A speed of thirty thirty pounds of salt to one hun dred pounds of salmon ; 

miles an hour is allowed th e fish then must lie four d ays in the salt an d  then 

for the trains which are to m ust be placed in cold storage for tw,' weeks, then it ti lever truss, and suspension bridge. lin Sa:T1IC Sca7.e. 
The necessity for so gigan tic a bridge and the j usti- pass over i t. 

fication for its erection are foun d  in the record of the The followi n g  tabular statem ents are of interest. I t  
ferry passengers over t h e  H u dson River ferries. U p o n  w i l l  be seen that th e cost of t h e  bridge proper will 
the New Jersey shore a n u mber of rai l roads have t h ei r  i represent less than half the total expenditure required 
termini, nearly one thousan d trains arriving and depart- for the approach es and stations. 
ing every day, and it is estimated that about t went y COMPARATIVE DIMENSIONS OF THE EAS'!' ltlVER AND 
million of their passengers alone cross annually. Besides ____ H U D S O N  RIVER "BRIDGES. 

these, an eq ual n umber of other persons are estim ated 
to cross, making a total of over forty m i llions. Much 
delay i s  occasioned by the ice, by fog, and obstacles to 
n avigation in general . The landings at the water front 
of the city are found incon v9nient also. The design is  
to put the work u pon a national basis, and to place its 
construction and the regulation of its traffic under the 
su pervision of th e Federal authorities in  the person of  
the Secretary of War. Connecting two States, it is 
l i t erally an interstate u n dertaking, and it  will 8erve as 
one of the main arteries of travel between the entire 
West of the country and th e metropolis. The privilege 
of free use for the transmission of postal matter and 
right of way for government telegraphs is  to be ceded 
in return for the Federal recognition. 

The main features of the colossal work m ay now be 
summarized. I t  is to carry six rail road tracks, but is 
to be built so that four additional ones can be intro
d uced when required. The cos t of a double track 
bridge is estimated at $9, 000, 000, of a six track bridge 
$15, 000, 000, while four additional tracks can be pro
vided for at an additional cost of $1, 000, -

000. I t s  western terminus in the State of 
New Jersey is  u pon the meadows between 
the Hackensack River and Bergen Hill .  
It is  to pass through this hill  by an open 
cut 100 feet wide. The rock from this cut 
will give the best possible material for 
concrete, and will be utilized as such . It 
will probably provide one-half the mate
rial required for the concrete of the towers 
and anchorages. On the eastern side of 
Bergen Hill, after the cut has been paesed, 
is  th e first anchorage. This immense mass 

, of m asonry is designed on somewhat novel 
principles. The prevail ing idea in its 
coustr uction is accessibility. It is cham
bered so th at the cables and the anchor 
irons within it  can be ir.speeted and their 
condition ascertained at any time. 

From rthis the four great cables will 
start, each four feet in diameter and 
m ade u p  of steel wires l aid parallel,  as in 
the East River bridge. Each cable is to 
be divided by cross pieces into four q u ad
rants. They are to be com pacted into a 
cylindrical shape, and are to be covered 
with a sh eet steel mantle or envelope of 
such size as to leave a two inch air space 
all around them. This will leave them 
accessible for repairs or examination , 
'while providing ventilation, and is cer
tainly an ad vance on the old system of 
w ire serving. 

At the edge of the river on either side 
the cables pass over steel suspension piers 
at a height of 500 feet above the water. 
These towers are of steel. each including 
sixteen colum n s  7 feet i n  d iameter at the 
bottom and 5 feet at the top. The towers 
are planned to be erected without false 
work. 

Length. including anchorages . . . . . . . . . ' _ fect . .  
Height of anchorages .  . . .  . . . .  . . . . . . .  _ .  _ . . H • •  
Weight of each anch orage . . . . . . . . . . . .  , . . .  tons . .  
Length of each land span . . . . . . . . .  " . . . fcet . . 
Length of middle span . . . . . . . . . . . . . . . . . . H • •  Size of towers at high ,vater marlc . . " . . .  u . •  
Height of towers from high wate r .  . . . .  . . . .  h • •  
Height of tower from the deepest fou ndation to 

WidW{'�f 'bri
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Height above high water . . . . . . . . . . . .  . . . .  . .  u • • 
Length of one cablc . . . . . . . . . . . . . . . . . . . . . . u • .  
Number of cables . . . . . . . . . . • . . . . . . . . . .  , . . . . . . . 
Finished di ameter of cable . . . . . . . . . . . . . inches . .  
Number of rai l road tracks . . . . . . . . . . . . . . . . . . .  . 
Grade on bridge . . . .  . . . . . . . . . . . . .  per cent . .  
Weight of iron and steel i n  the strl1 ctllre . .  tons . .  Allowable speed of trains . . . . . .  miles per hour . .  
Cost from anchorage to anchorage, exclusive of 

land damages. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

3,700 
85 

no,ooo 
9;]0 

1,600 
140 by ,m 

272 
350 

85 
1:;5 

3,580 
4, 

15Y2 
2 

37,,( 
6,750 

10 

6,500 
210 

660,000 
1,500 

*2,850 
:140 hy 180 

500 

600 
86 

over 135 
6,100 

4 
48 

6 to 10 
lliT 

60,000 
30 

$5,600,000 $16,000,000 

- ----======-=======-=--=--=, =-=-=--=--=-
* In the clear. 

must be shipped to Germany. Th e  salmon must weigh 
twenty pounds each, as any smaller fish would become 
so thoroughly impregnated with the salt that it would 
b(' impossible to freshen them. A good sized salmon, 
it is claimed, can be made as fresh as it  was the day it 
was taken from the river. 

I t  is said th e agent of a German house has already 
m ade contracts with a nnmber of canners, agreeing to 
take all th sal mon they can furn i sh on the above 
terms, cleaned fish, at six cents per pound, on the 
Columbia River. 

"With our facilities of refrigerator cars it would seem 
as if  our Eastern markets ought to be supplied with 
fresh salmon at com paratively low prices. 

. � . ,  . 
'J'he Pension Epidemic. 

He who makes two pension claims grow wh ere only 
one grew be fore is not entitled to the same blessing as 
the man who makes two bl ades of grass spring up 
where only one gl addened the eye before, but such an 
individ ual is  at least sure of a hearing. I h ave won
dered often, says a writer in  the Christian Union, why 
some of the absurd claims for pensions were not out
donl� by demands for the government bounty on the 
part of men who did incidental service during the war 
in guarding Washington. These men were cl erks in 
the various departments, and, when the Confederates 
rr.enaced Washi ngton, in 1864, were called upon to drill, 

to do guard duty, and to perform other 
soldierly duties, though not sworn into 
the service. Odds and ends of uniforms 
were issued these extemporized compa
nies, and some ludicrous effects in attire 
were the result. I remember, the writer 
adds, that. the trousers assigned me h ad 
one leg three inches shorter than the 
other, and I h ave cften fel t t.hat the wear 
and tear of feeling I suffered because of 
my diversified appearance ought to war
rant my application for what I would call 
a pensionette. It m ight well take the 
form of a gift of the price of a pair of 
tronsers, the two legs wh ereof were of 
equal length, and the payment be made 
on the installment plan. 

.. . .  ." 
Great G u n s  Co r Russian Fort",. 

The largest gun yet manufactured at 
Krupp's works at Essen , which is intend
ed for the naval forti fication s at Cron
stadt, is made of the finest quality of cast 
steel and weighs 270,000 pounds (about 
135 tons) , the caliber is 16;\4 inches, and 
the barrel 44 feet long, the core having 
been removed in one piece. The greatest 
d iameter is 6Yz feet, and the range about 
twelve m iles. It will  fire two shots per 
minute, each estimated to cost £300. At 
the tri a l  the projectile, 4 feet long and 
weighing 2, 600 pounds, was propelled by 
a charge of 700 pounds of powder and 
penetrated 1 9  inches of armor, going 1 , 3 1 2  
yards beyond t h e  target. It w a s  carried 
from Essen to Hamburg on a car spe
cially constructed for the purpose. 'Vork 
is  reported as now being pushed forward 
on several guns of this class, and a num
ber of smaller ones have recently been 
ordered. 

.. . ... The cables are arranged in pairs, in two 
planes nearly vertical, one cable in each 
pair being fifty feet above the other. They 
are connected in the pairs by diagonal 
bracing, so as to constitute in themselves 
a truss that would possess sufficient stiff
ness for ordinary traffic. As a still further 
re-enforcement, the roadway is strongly 
trussed vertically as well as lateral ly, so 
that the heaviest locom otive will prod uce 
little or no local d eflection. Four 16 inch 
wind cables are arranged to resist side DETAIL OF TOll OF TOWEB OF HVDSON RIVER BRIDGE. 

STEEL PIPES.-Steel pipes as a substi
tute for cast iron now form an important 
item for the engineer's consideration in 
the conveyance of  water. Such pipes are 
being adopted for several reasons. As 
their weight is only about one-quarter 
the weight of cast iron pi pes for the same 
service, the matter of transportation 
forms an important consid eration. They 
are al so m uch less lia.ble to fracture than. 
cast iron. 
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The Traveling Salesman. 
A mill furnisher asked the Modern Millel' recently if 

the editor could recommend a thoroughly competent 
man for a traveling agent who did not" bum" around 
saloons. He said he had become heartily sick of the 
bumming element among mach inery men, and" wanted 

to secure one man, if such a thing were possible, whose 
expenses would not exclied all tlJe profits on the ma-

,,
I 
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$titntifit .lmtritau. 
chines he sold." This mill furnisher has, perhaps, been 
more than usually unfortunate in his efforts to secure 
the right kind of men to represent him, but he certainly 
echoes the sentiments of the majority in regard to that 
class of men who seem to find it necessary to open a 
beer barrel or a keg of whisky in every town they visit. 
It is getting to be a great nuisance. No sensible em
ployer asks or expects an agent to carry a " Sunday 
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school card" around with him, but he does expect that 
he will not disgrace himself or the house he repre-
sents. 

• Ie •• 

THE medal of the Astronomical Society of t.he Pacific 
has been awarded recently to \Vm. R. Brooks for his 
discovery of a comet on March 19, 1890. It is the first 
medal issued by the society. 
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Explo!live S u bstanee •• 
BY CHA.RLES D. LIPPINCOTT. 

The following paper was, says The Pharmaceutical 
Era, read before the Pennsy l van ia Pharmaceutical 
Association at itil meeting in 1886. 

SECTION FIRsT. -a. Substances which explode 
when triturate d  s ingly. -Under this head are to' be 
found only a l i mi teLi n umber, among which are : 

1. Potash chlorate (commercial), under sharp con-
t us ion . 

2. l\Iercury fulminate, explodes with green flame. 
3. Mercury nitric oxide. 
4. Copper nitrate, dry . 
5. Copper fulminate. 
6. An timony fulminate . 
7. GolLi fulminate.  
8. S ilver fu lm i nate . 
9. Glonoin ( n i troglycerine) .  

10. H yd rogen ch loride . 
1 1 .  N i t rogen iodide.  

1:2.  N i trogen chloride. 
The la tter t h ree su bstances and the fulminates are 

alllong t h e  lllost yiale n  t of  the explosi ves, their chemi
cal stab i l i ty  b e i n g'  very l ight .  

It may be we l l t o  state that i n  substances which con
tain carbon,  oxygen, and nitroge n , the latter in a 
llI ore or less fee b l e  state of com binat io n  wi th the 
w hole or part of the oxygen , when the explosion takes 
place the N parts with its 0, wh ich com bines with the 
C, forming C02 and CO with generation of heat, and 
� is set free . 

I f  H be present i n  the explosion, H20 is formed in the 
forlll of  greatly expanded vapor. \Vhen C l  is present, 
it takes the part of the N as from potash chlorate. 

\Ve find that nitro substitution for H forms very 

dangero u s  explosive compoun ds , as glon o i n ,  a tri nit·ro 
product, also xylodine,  a bi nitro, and last, but not 
least, n itro man nite,  a p roduct frolll manna sugar, and 
con taining six molecules of n itric peroxide (N 0,) as
soc i ated with the carbon of the  sugar. 

b.  SUbstanr;es 1.ohieh e.rplode whe n  lit i.ved with o ther 

s ilostan(;es and tritnJ'a tul ,' 
1 .  Potash ch lorate with acid tannic. 

2. Potash chlorate with sulphu r. 
3. Potash chlorate w ith ant imony sulphuret . 
4. Potash chlorate with pot . nit .  and ammon. phos

phate . 
5. Potash chlorate w i th picrate of a mlllon ia. 
6. Potash ch lo rate with a Ill. , sui ph. , copper and soda 

h ypowlphite. 
7. Potash chlorate with picrate o f  pot.ash prod uces 

p u rple Hallle. 
8. Potash chlorate with picric acid ,  yellow flame. 
n. Potash chlorate with acid oxalic, detonates 

v iolent l y . 
10.  Potash chlorate w ith potash permanganate, 

detonates. 
1 1 .  Potash chlorate with sul phur and iodine, violent 

detonation . 
12. Potash chlorate with antimon y sulph uret . 
13. Pota;;h chlorate w i th sulphur and fulminate of 

mercury (very sensitive). 

14. Potash chlorate w ith potash prussiate and sugar. 
15 .  Potash chlorate w ith amlllonio SUl phate of 

('o ppe r . 
16. Potash chlorate with soda hyposulphite, fuses 

and deflagrates. 
1 7. Potash nitrate, dry carbonate of  potash and sul

plnll'. 
18. Potash perlllanganate and tannin , d eflagrates . 

19.  Potash pernmnganate and picric acid, violent 
detonation .  

20. Potash pe l'lnanganate , picric acid, and tannin, 

J citutifit �Uttritau. 
33. Indigo, acid tannic, potash chlorate, and amor

phous phosphorus, diluted alcohol q. s. to form paste, 
when dry, is violently explosive, gi ving off a volume of 
white smoke. 

34. Soda chlorate with golden sulphuret of anti
mony, very sensitive, emits crackling sounds. 

35. Lamp black, amorphous phosphorus, strontia 
nitrate, tannic acid, spts. turpentine, to form paste, 
detonates with red flash and white smoke. 

36. Substitute dry ammon ia, sulphate of copper or 
dry cupric oxide, for strontia, a beautiful blue flash 
with loud report results. 

37. Starch or dextrine . • • .  , . • " . . •  , . . . 10 parts. 
Potash chlorate . . . . . . . . . . .  _ . . . . . . . 20 

Amorphous phosphoru� . . . . . . . . . .  5 " 
Water . . . . . . . . .  _ . . . . . . .  _ . . . . . . . . . 8 

Mix. When dry produces loud detonation, if con
fined, evolving copious white smoke . 

38. Acid sulphuric . . . . .  . . . .  . . . . . . . _ . . 75 parts. 
Acid n itric . . . . . . . . . . . . . . . . . . . . . . . . 30 ' "  

Simple sirup . . . . . . . . . . . . . . . . . . . . . .  20 

This mixture is known by name of " Vigorite." 

39. Another composed of vigorite, nitrate of potash , 
and cellulose, is known by the name of " Nitroline ."  

These two compounds are dangerously explosive. 
40. Lac sulphur, golden sulphuret of antimony, 

valerianate of zinc, chlorate af potassa. This combi
nation has been prescribed and has exploded. 

41. Iodine fulminates with turpentine and most of 
the hydrocarbon volatile oils. 

Any of the nitrates will form explosive mixture with 
combustibl,) substances. 

The chlorates, however, part with their 0 more 
easily than the n itrates, and in consequen ce of the 
strong affinity of chlorine for the metals, chlorine mix
tures are very sensible to friction and percussion. 

In explosive compounds the elements are all in 
chemical combination ; presenting a definite explosive 
molecule ('i. e.  containing both combustible and sup
porter of combustion ) ;  hence we can readily under
stand how an explosive eo mpotLnd is more sudden and 
violent than that of the most intimate mechanical 
mixture. 

Potassium chlorate and all the other chlorates 
should never be prescribed in powder, mixed w ith 
organic and inorganic, combustible, or oxidizable 
bodies. They should, therefore, when com bined, be 
prescribed only in solution. 

The following prescriptions have been known to ex
plode and are dangerous. 

:& Potassa chlorate. 
Sodium or calcium, hypophoophite. 
Aqua. M. 

The two salts should be dissolved separately. 

:& Potassa chlorate. 
Acid tannic. 
Glycerine. 
Aqua. 

This should be prepared by mak ing a solution of the 
tannin in  the glycerine and potassa chlorate in the 
water. 

:& Potassa chlorate. 
Pulv. catechu. Should not be dispensed. 

Potassa chlorate. 
Pulv. gallre or acid tannic. 

SECTION SECOND. -Su bstanees which nudergo 01'  
are liable to spontaneous combustion.-U u der this head 
we find that al l  compound s that contain oxygen and 
chlorine, feebly combined with carbon, are liable to 
undergo spontaneous combustion , by the elimination 
of 0 or 0 and Cl, causing the generation of sufficient 
heat to inflame the C. 

picrate (loud). The following comprise those which I have found by 

picrate, and experiment and research to undergo this change . 
1 . Silver oxide and creosote. 

violent detonat ioll,  w i t h  yell o w  flallle. 

21. Potash perlllan gan ate and potash 
. 22. Potash perlllanganate, potash 

tan n i n ,  very loud . 
23. Potash permanganate and potash oxalate. 2 .  Potassiulll perlllanganate and glycerine. (Spon-

24. Potash permauganate, potash oxalate, and taneously deflagrates. ) 

tan n i n ,  violent.  0. Potassium permanganate and acid oxalic. Fuses 

25. Ch loride o�· li llle and iodine and iodine resub. and deflagrates. 

(detonates). The following prescriptions, under thil:; head, are 

26. D ry n itrate of copper and oxalate of potassa, with dangerous ; all of which have exploded spontaneonsly ; 

tan n i u  acid , explodes. hence should not he handled by empirical manipu-

27. An ti mon y s ll l ph uret , acid picric, and potasl:;a lato!':l . 

chlorate, detonates with flash. 4.  I) Potassa chlorate. 
28. Amorphous phosph or us , add tan nic, acid picric, T r. chlor. iron. 

potassa chlorate,  potash pe rlllangaIHtte (very sensitive, G lycerine . I f  warm, will explode. 
flashes without detonation). 5. :& Potassa permanganate. 

29. l\Iangauebe black oxide, picr ic acid, perman- Alcohol. 
gan ate  of potash , flash, no detonation unless confined. Aqua distil . 

( ;�.o. ,:)o�assa 
.
bichrolllate, tan nin , and picric acid I This may be dbpemled by adding the r

.
)otassa slowly ( ) 1  • •  tll,.,e  r ed flash,> . 

. . . . .  to the alcohol and water previously mixed, and by dis-31 . Potassa bIchromate, tall nm, picrIC aCId, and pensing in a loosel y  stoppered vial . 
a morphous phosphorus, red flash . 

6. 1> • 32. Alllmoni u m  picrate, pot.ass1L nitrate, powdered �, OI l alllber. 
charcoal. Nitric acid with thib combination one part, Acid nitric ; ex plodes with penetrating odor 

ammonium picrate two parts, and potassa nitrate resem blin g musk. 

three parts, forms what is known as pieri!) powder. 7. :& Oxide of silver. 

The fo l low i n g are a fe w explosive mixtures brought Muriate of  morphia. 
into doser or m ore cOlu pact 1 I 1I ion by the solve n t power Extract of  gentian. 
of' a suitab le llleustruulIl ; certain component par til, iI. 4 Oil turpentine. 
however, remaining in I:)uspensioll. Acid sulphuric. 

Should be mixed gradually in an open vessel, as this 
has caused violent explosions and serious accidents. 

9. :& Acid chromic. 
Glycerine. 

May be combined by adding the acid by degrees, 
rubbing slowly. 

10. :& Iodine. 
Spts. camphor. 
Cam ph. soap l i n.iment. 

This evolves nitrogen iodide. 

11 . :& Acid nitric. 
Acid muriatic. 
Tinct. nux vomica. (Explodes in two hours.) 

12. :& Potassa SUlphate. 
Aqua rose. 
Tinct. benzoin . 

13. :& Soda borate. 
Soda bicarb. 
Glycerine. 
Water. 

Evolves CO2,  therefore explodes when corked too 
t·ight. 

In general those mixtures that give off gas should 
not be corked until the evolution of gas hl over . In  
evidence of  the action of the  rapi d evolution of 0 in  
contact with any combustible substance, especial ly  any 

volatile or inflammable substance, the following affords 
a good example : 

Take of sulphuric acid one fluid drachm, perman
ganate of potas!:l fi fteen grains. Mix in a small 
mortar. By dipping a glails rod in this sol ution and 
touching it to a small quantity of cotton ,  p re v ious l y 
saturated with alcohol, the latter will immediately 
take fire. 

'J'o baeco. 

The amount of tobacco annually consumed in the 
United States is estimated by an apparently competent 
authority at 310, 000, 000 pounds. Seventy mill ion 
pounds are utilized in the production of domestic 
cigars ; 222, 000, 000 pounds of chewing and smoking to
bacco are consumed ; 8, 000, 000 pounds are used in the 
manufacture of snuff ; 6,000, 000 pounds are required in 
the production of Cligarettes ; a n d  4, 000, 000 pounds of  
cigars are imported . This would make an average 
annual consumption of five pounds for every person in  
the  country. But as  not lllore than one-fifth of our  
population use  tobacco, it  follows that those who do, 
consume, on an avera�e, twenty-five pounds each per 
annum. Opinions differ as to whether this article 
should be designated a luxury or a necessity. In speak
ing of the cost of the tobacco habi t , an exchange says : 

If the tobacco llsers of the United States would ab
stain for a period of two years from the chewing, SIllok
ing, and snuff-taking habit, and place the money they 
would spend for tobacco in that period in a COIllmon 

fund, there would be enough money in the fund to 
almost wipe out the entire national debt, and five yearil 
abstaining would give the head of each family in the 
United States enough money to invest in an eighty 
acre homestead farm in the far Western States and 
Territories ; or it  would give us a navy of fifty first-cl ass 

war vessels, fully equipped, and create a fund that 
would lllan and maintain them and the Navy Depart
ment for a period of at least twenty- five years. 

It can thus be seen what is the magnitude of the to
bacco trade of the United States, and what a multit ude 
04' devotees are willing to pay annually for a habi t 

whi<;h gi ves them so JIluch consolation �nd comfort, i f  
nothing else.-The Price Current. 

. . . . ..  
American U llivc.-"ities. 

O wing to the great territorial extent of thio country, 
its work in the direction of higher education has taken 
a peculiar phase. Instead of concentrating itself upon 
the formation of a few colossal colleges , a great n umber 
of smaller institutions have been founded all  over the 
land. This has had an excellent effect in freeing higher 
education from the trad itions of two or three great 
universit.ies. On the other hand, it  i s  claimed that 
these smaller institutions are of too Iow a grade. Re
cently a mo-,'-onJent has been d iscern ible in the same 
line which has taken the form of re-en forcing the col

leges by universities. These are now becomin g q uite 
n umerous and are of the highest gr:td e . .J olms Hopkins 

University, in  Balti m ore, the Cla rk University, in 
\Vorcester, Mass. , the Stanford U niYersity, at Palo 
Alto, Cal. , and a number of denom inat ional universi
ties, all consecrated to post-graduate studies, threaten 
to give a new aspect to Ameri can education. \Vork 
has al ready been done that has won credit for Ameri
can science everywhere, and more is in the future. 'I'he 
late President Barnard , of Columbia College, wa� well 
i n  accord with this movement, and it is said desired to 
make his college a post-graduate university. It  is cer
tain that for the next generation a liberal education in 
American institutions will have a far higher meaning 
than it has had hitherto. 'l'hE' efforts of England and 
the Continent in  the deyelopmcnt of the intE' l I ectuaJ 
life of their people, creditable alS they are, lllay yet tiI,,] 
a formidable rival here 
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The Persecuted Chinalnan. 

We add our protest to others against the Chinese 
c!'nsus bill which has passed the House of Representa
tives, and is now pending in the United States Senate. 
This bill req uires the Superintendent of Census to give 
to evcry Chinaman in the country a certificate, which, 
itfter ninety days from the date of the beginning of the 
�numeration, shall be the sole evidence of his right to 
remain in the United States, and in the absence of 
which he shall be l iable to deportation or to imprison
ment for five years. \Ve are glad to see that the com
mittee of the Senate proposes to omit the clause mak
ing the right of a Chinaman to remain in this  country 
dependent upon the certificate. But this is only a 
mitigation of the wrong threatened by this bill. We 
do not deny the right of the nation to sift out, or even 
to exclude by proper legislation, immigrants whose 
coming the nation believes to be dangerous to its well
being. But, the Christian Union says, to select a cer
tain class who have come, and put them under special 
restriction and requirements and render them subject 
to exile from the land of their adoption for no crime 
whatever, is  an act wholl y  unj ustifiable and wholly 
unworthy a great nation. It  is d ifficult, indeed, to 
conceive even a specious argument for such legisla
tion. 

The AcUon 01' Water at High 'I'elnperat u res and at , 
Great Pre8su res Ul) O I1 'V o o d  and C ellulose. 

Pure cellulose gives traces of sugar at the ord inary 
pressure. At higher pressures the quantity of sugar 
increases, but at 20 atmospheres it  is converted into 
hydrocellulose. \Vood is attacked by water at the ordi
nary pressure, but the action reaches its maximum at 
5 atmospheres, when beech wood loses 26 '7  per cent of 
its weight, of which 11 per cent becomes sugar. There 
are also produced dextrine�, precipitable by alcohol . 
No vanilline is obtained from the aqueous or etheJ;eal 
extracts, or from the dried residues. The color reac
tions of Ihl must be due to the transformation of Jig
nine into carbohydrates. -H. Tauos (Dingl6l'). 

. . . ' . 

AN IMPROVED GRINDING MACHINE, 

The accompanying i l lustration represents a machine 
special ly  designed for grinding razors and similar arti
cles concave or hollow. It has been patented by Mr. 
George J. Ridley, of No. 146 Wall S treet, Auburn, N. 
Y. In the top crossbeam of the frame is a bearing sup
porting a vertical shaft, on which is a grinding wheel 
with curved periphery. Directly opposite this wheel is 
a second grinding wheel, the shaft of which is mounted 
to turn in suitable bearings on a block adapted to slide 
on the top cross beam of the frame, toward or froUl the 
other wheel. The block is moved with a screw, and 
is locked in place when adj usted by bolts extending 
downward through a slot in the top cross beam. On 
the upper ends of the shafts carrying the grinding 
wheels are pulleys. over which passes a belt. also pass
ing over a large pulley on the upper end of a rear ver
tical shaft, motion being communicated to the latter 
shaft by a bevel gear and pinion froUl a transverse 
shaft operated by cranks connected with treadles. A 
seat is located in front of the machine in !Such a man-

RIDLEY'S GRINDING MACHINE. 

ner as to enahle the operator seated t hereon to conveni
ently actuate the treadles and hold the articl es to be 
grou nd in contact with the wheels. The small figures 
represent the adj ustment of the wheels for grinding' 
razor .. concave 01' hollow. By removing the treadles and 
attaching a pulley the machine lllay be run by pc wer, 
when, by using a drip to keep the steei from heating, 
work may be dOlltl WIth great rapidity. 

Jritutifi c !tutritau. 
AN IMPROVED STEAM ENGINE VALVE. 

An automatic valve mechanism for stearn en
gines, designed to be operative without the use of an 
eccentric or crank, is shown ih the accompanying illus
tration, and has been patented by Mr. \Vill iam Geh
ring, of the Standard Iron Works, San Diego, Cal. 
Fig. 1 is a side view of the valve-operating piston, and 

GEHRING'S VALVE FOR STEAM ENGINES. 

Fig. 2 a longitud i ual section of the cyl inder  and valve 
chest, 1!'ig. 3 being a view in perspec t ive showing the 
application of the improvement. A steam chest on top 
of the cylinder covers the val ve seat, and is provided 
with a cylinder in which sl ides the valve-operating 
piston. The valve seat has an exhaust port, and steam 
ports which communicate with the ends of the cylin
der. To the valve seat is fitted a double main val ve, 
in the back of which is a cavity for receiving an arm 
on a shaft extending through the side of the val ve 
chest, and provided with a starting lever. The valve-. 
operating piston has a central mortise for receiving the 
rectangular back of the main valve, and in the heads 
of the piston are diagonal passages through which 
steam is admitted to spaces at each end of the steam 
chest. In the lower part of the valve cylinder are l ive 
steam ports and exhaust poris. In the top of the main 
cylinder, undermmth the exhaust ports in each end of 
the valve cylinder, is a valve casing with a spring
pressed tappet valve, whose stern extends intu the lJath 
of the power piston, the latter having beveled ends for 
engaging these valve stems as the piston nears the end 
of its stroke in either direction, By this arrangement 
the tappet valves are operated to admit steam to the 
space at the ends of the valve-operating piston. This 
valve mechanism, though applicable for general pur
poses, is particularly designed for use in connection 
with steam pum ps. 

----------�.� 
Synthetic Indigo . 

A new and very si lllp le  method of sYllthesizing 
indigo has been d iscovered by Dr. Fl imm, of Darm

stadt (Bericltte, No. 1 ,  1890, Science). In study
ing the action of caustic alkalies upon the 
monobromine derivative of acetanilid C. H.NH. 
CO. CH, Br,  a solid Imelting at 131'[)0 ,  i t  was 
found that when this substance was fused with 
caustill potash, a product was obtained which 
at once gave an indigo blue color on the addi
tion of water, and q u ite a considerable quan
tity of a blue solid resembling indigo separated 
out. The best mode of carrying out the ope
ration, according to JYature, is described by Dr. 
Flimm as follows : 

--

of the coloring matter was found to be identical with 
the well known absorption spectruUl of indigo ; hence 
there can be nl) doubt that indigo is really formed by 
thi-s very silll pIe process. 

. - . '  . 

AUTOMATIC TIME AND DATING STAMPS. 

A sUlall compact instrument which is an effective 
watchman's time clock, and by means of which, by the 
simple pressure of the hand, the time, date, names, and 
other designations may be instantly recorded or 
printed on documents and papers, forms the subject of 
a patent recently i ssued to Mr. Charles Stahlberg, of 
Brooklyn, N. Y. This instrument requires no atten
tion except winding once a week, the month, date, and 
time of day, to the fraction of a minute, being set auto
matical ly  at the proper second, including the auto
matic setting of the first day of a new month from a 
long or short month, and February of a common or 
leap year. It is in fact an automatic perpetual calen
dar, which indicates on paper at any moment the year, 
month, day, hour, and minute of time on which it  is 
used. The type wheels of the in strument have on 
their periphery the type corresponding to the d ivisions 
of time which each one is intended to prin t-first, the 
year w heel ; second, the meridian and hour w heel 
operating mechanism ; th ird, a meridian wheel ; 
fourth,  a min ute wheel ; fifth, a minute wheel operat
ing mechanism ; sixth, an hour wheel ; seventh, a date 
wheel operating mechanism ; eighth, a date wheel ; 
ninth, a month wheel ; and finally, a month wheel 
operating mechanism. '1'he clock movement is con
structed to move the shaft which aetuates the type 
wheel mechanism equal distances at intervals of one 
minute, or at such intervals as i s  desirable, the shaft 
being stationary during the intervals, the intermittent 
motion of the actuating shaft being gained by the in
terposition of an auxiliary motor or spring in  the train 
of the clock. This really  divides the clock train into 
two portions, the lower porti on of the train being 
driven by the main springs of the clock, and its office 
being to wind the auxiliary motor spring once a 
minute. By this meaIlS the power driving the time 
movement is  equalized eve1.'Y minute, and the clock is 
run under the best possible conditions for the attain
ment of accuracy. The inking ribbon and mechanism 
necessary for adj usting it are attached to the hinged 
cover of the case, giving ready access thereto when the 
cover is  tu rned back_ To guard against picking the 
lock which opens the stamp, means are supplied to at
tach a seal. The meehanis llI , being automatic, can 
be placed in connection, electrically or otherwise, in 

NEW TIME STAMP-CLOSED. 

NEW TIME STAMP- - OPEN .  

" The Illonobrom acetanilid i s  carefully 
mixed with dry caustic potash in a mortar, and 
the mixture introduced into a retort and heated 
rapidly until  a homogeneous red d ish  brown 
melt  is  obtained. This  i s  subsequently dis
solved in water and a little ammonia or am
monium chloride Rolu tion added, when the 
liquid immediate ly  becomes green, which color 
rapidly changes into a dark blue, and in a short I 
time the blue col oring matter is for the most 
part depooited upon the bottom of the vessel in 
which the operation is performed. The fused 
mass llIay also conveniently be dissolved in 
dilute hydrochloric acid and a l ittle ferric 
chloride added, when the formation of indigo 
takes place i mmediately. The collected blue I 
coloring matter may be readily obtained pure I . . . 

by washing first with dilute hydrochloric acid ,  p
.
ohce, messenger, and tele�h�ne s�rvlCe, With stock 

and afterward with alcohol. "  I tICkers, etc. , and wherever It IS deslr�ble to keep an 
exact record of date and time to the millute. It is one That this blue substance was really common 

indigo was proved by the fact that i t  yielded several of 
the most clJaracteristic reactions of indigotin, such as 
solubility in aniline,  paraffin, and chloroform ; its wb
l imatioll ; and the formation of su lphonic acids ,  wldch 
gave siIll i la l' clJaugcs of color w i th u i trw acid to those 
of indigotiu .  'r ile final · proof was afforded by its re
duction to indigo white and reoxidatIOn to indigo blue 
by exposure to air. Moreover, the absorptioLL spectrum 

of the most reliable and effective devices that has come 
under our notice. '1'he instruments are furnished by 
the Accurate Time Stamp Co. , No. 431 Eleventh Ave
n ue, New York City. 

--��-- ---........-.... -- �----- . .  
'!'Hl<: queHtiou of the best form of meter for regi:ster· 

iug the supply of electricity to private consumers is 
being argued in Enghsh electrical circles. 
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RECENTLY PATENTED INVENTIONS. 

E ne:tneering. 

SLIDE VALVE . ·- Ed ward L e s l i e , 
Orangeville,  OntariO, Cauada. This invention consists 
of n.n onter valve having a loose top plate and an inner 
valve having p1ay in the outer va.lve, and provided with 
top ridges on which rests the top plate, the valve being 
designed to permit of being run at a high rate of speed, 
and prevent the unseating of the outer valve. 

Railway Appliances. 

j'citutific �mtticau. 
I N K  'WELL ATTACHME NT.-Dennis B .  

McAlice, Lincoln, R .  1 .  This is  a device for use i n  the 
wells of inkstands to supply the peu as it is dipped 
with a given quuntity of ink, Rnd consists of a buoyant 
pen dip having- a hollow air-tight and tubular npper 
portion, with separated side pieces connectIng with the 
bottom of thc cup, whereby the pen will always be sup· 
plied with pure ink, but can never take too mnch. 

SAFETY LATCH FOR EI,l<�V A'l'OR DOORS. 
-John Johnston, New York City. 1'his invention con
sists of a beaded latch bar eccentrically pivoted, with 

and might offer a mechanical obstacle to hardening by 
inclosinu w i t.h starch and organic matter the molecules 

The charge for Insertion under th,s head is One Dollar of plaster. 
a linefor each insertion : about eight words to a line. (2156) D. E. H. asks for a form ula to 
Adverti$ements must be received at publica/ion Qtfice make the amalgam for the friction pads of an electric 
as early as Thursday morning to appea1' in next iS811e. machine. A.  Melt 8 parts of zinc, add 2 parts tin, place 

------. 
. 

.---. 
4 parts heated mercury in u wooden box lined with 

For Sale-New and second hand iron-working rna-
I chalk. Pour in the alloy, cover the box, and shake chinery. Prompt delivery. ,V. P. Davis, Rochester. N . Y. until cool.  Bisul phide of tin i s  highly recommended 

Acme engine, 1 to 5 H. P. Sec ndv. next issue. as a substitute for amalgam. 
Presses &, Dies . Ferracut.e Milch. C o . ,  Bridgeton, N . • J (2157) E. V. asks : Wh ich is the more 
Tuerk water motors at 12 Cortlandt St., �ew York. general l y  adalternt.ed·-white or brown sugar ? A. We teeth on its under edge below the pivotal point, a rack 

engaging with the teeth of the latch bar, and a bow 
]}clard is spring contacting with one end of the rack. whereby 

and .Tohn W. Britton, New Lisbon. Ohio (H. Morrow, the car by its movement will  automatical ly uubolt the 
admr. of John W. Bri tton , deceased) . In this coupl ing, door, and will aatomatical l y  lock a closed door. 

CAR COUPLING. - Martin L. For �teel castings of best quality, write the Buffalo shoul d expect most ['.dlll terat.:on In the l ower grades of 
Steel Foundry, B uJlalo, N.  Y. sugar. 

Best Ice and Refrigerat.ing IITachines made by David (2158) S. T. O. -Lack of hair growth in 
in combination with a l ink-securing hook, is a lock bar METALLIC PLATE FOR B o o  T S 0 R Boyle, Chicago, I l l .  140 machines in satisfactory u se. your casc must be due to physical derangement of some 
movable into position to hold the link i n  engagement SHOES . _ Edward D uerden and .Joseph Cheetham , The Improved Hydraulic Jacks, Punches. and '1'ube 

kind. Better conmlt a skilled physic ian. 
with the hook, and a shaft movable longitudinally and (91�9) F G k (1) th b t d h connected with the lock bar, with other novel features. Ismailovo, near Moscow, Russia. This is a rotatabl e  Expanders. R. Dudgeon. 24 Columbia St., N ew York . � ,/ • .  as 8 e es an c eap-

whereby the coupling and uncoupling may be effected annular metallic heel plate, with a fil l ing of leather or Safety Elevators, steam and belt powcr ; quick and est method of making oxygen gas in  quantities of from 

from either side of the car. other like wearing material  arranged within a space smooth. 'l'he D. Fri.sbie Co . . 112 Liberty St . .  New York. 50 to 10C, cubic feet. A. By heating a mi xture of 

STOCK CAR. - C llrl· s.topller B. Her/nan, 
between two plates, so constructed as to be supported Veneer machines, with latest improvements.  Farrel chlorate of potash and b inoxide of manganese. A gas 
and secnred to the heel of the boot or  shoe. Fdry. and Mach. Co., A n sonia, Conn. Send for circular. of fair punty can be obtained by heating chl oride of 

Norwich, Kansas .  This car has a central row of posts, RECLIXING CHAIR . � Louis Goetel, Tight and Slack Barrel Machinery a specialty.  John l ime. See SUPPLEMENT, No. 314. The heating is  to be 
with gates hmged thereto, a longitudinal foot board New York CIty. This is a chair in which the back Greenwood & Co . •  Rochester. N.Y. See i l lus. adv., p. 173. done in a retort, \yith proper precautions, etc. 2. 'Vhat 
u pon the top of the posts, and braces extending there- may be made to incl ine at any desired angle, the inven- pressure is required to compress . '')  cubic feet of gas into 
from to the roof of  the car. \vith flexi ble partitions and tion covering various novel features nnd combinations Screw machines, milling machines. and dril l  presses. a cylinder 10  inches diameter by 30 inches long? A. 
other novel featu res, desi,gned to promote convenient of parts whereby the movements of the back may be The Garvin Mach. Co., Laight and Canal Sts.,  New York. A bout 2:3 at.mof:'pheres. 'Ve cannot give the reference 
loading, the proper balanci ng of the load, and the feed- regulated by the occupant without arising from the For Sale �A valuable patent feed water heater and asked for. 'l�essie dn Motay'� oxygen. appa�atus consisted 
in� and vratering of the stock, and insure its general chair. condenser. Address J .  'V illenbrin k , New Hichmond. O. I of retorts With steam and au plant  In \vlnch the man gn' 
comfort. SHOWER BATH, ETC . -He i nrich Sch aff-

. nate was heated. Air and st.eam were alternately 
Guild & Garrison , Brooklyn, N. Y. ,  manllfacture passed over the heated mass. The air supplIed oxygen, ELECTRIC RAILWAY T R O L L E Y S . -

F'fIln klin C. Wheeler, St. .Joseph, Mo. This is an at
tachment of a tube \ .... t th  H. weight, and having a detent, 
tor hold ing the weight in  e l {;vated position . a chain or 
cord being connectt'd with the weight and w ith the 
trolley, so that when t.he trolley jumps from the con-

stadt. Giessen, Germany. By this  invention a water 
pipe is provided with the mmal spray nozzle Bnd ontlet.  
faucet. while  a steam pipe extends through the water 
pipe to heat the wat.er, the steam passing in an opposite 
direction to that from which the water flows, whereby 
the water for the bath may be heated to any desired 

steam pumps, vacuum pumps, vacuum apparat us.  aIr which was given off when the steam was passed over it. 
pum ps. acid blowers, ftlter pre":!s pu mp!', etc. The Brin process, described in o n r  SlJPPLE1fENT, No. 

Linen all(l rubber hose, all kinds of helting, general 623, is the most promising of the large Rcale processes. 
m i l l  and factory �uppl ie8. Send for catal ogue and prices. 
G reene. rrweed & Co • •  8:) Chambers St . .  New York. 

TO INVENTORS. 
ductor it  will release the weight, thus drawing do\vn the temperature. The Holly Manufactul'lng Co., of Lockport, N.  Y., 

will send their pamphlet. describing water works ma
chinery. and containing reports of tests. on appl i cation.  

A n experience of forty years. and the preparation of 
more than onc hundred thousand applications for pa .. 
tents at home and abroad. enable us to understand the 
laws and practice on both contments. and to possess un
equaled facil i ties for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all  
foreign countries may b e  had on application. and persons 
contempJatin� the secnring 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-

trol l ey so that it w i l l  not come in contact with the ."",""""""""!!!""""""""""""""""""""""""""""""""..., 
upper work and inj ure the supports of the conductor. 

Mechanical. 

WABBLE SAW. - Lewis B. R o g e r s, 
,\, o n n t Vernon, N. Y. This inven tion is designed to 
provide a cheap and efficient construction whereby the 
augle of the saw may be quickly Changed and fixed, 
two bolts being 80 arranged that one \''li l l  fit loosely in a 
hole in the saw plate and bear against the adjoining 
collars, while the other i� screw-threaded and fits a c:or
r�sponding thread in the saw plate, by means of which 
the saw is adj nsted. 

SPRING B E NDIXG MACHINE. -Sobieski 
L . Bond, Charleston, S .  C.  Combined with a block 
adapted to sl ide transver,ely is a pair of tongs having 
two pivoted prongs, one p ivoted on the block and the 
other adapted to press the spring on to the block, with 
other novel featllrcEI-, the bending taking place while 
the spri ngs are red r.ot, and the machine being designed 
to quickly and accurately bO)nd and set springs to the 
proper shape. 

T RY SQUARE AND PROTRACTOR. 
Frankl i n  E. Roberts, Fl int, Mich. This is a combina
tion instrument, in which the try square has separate 
and independent quadrants movably secured to its two 
members and adapted to be projected beyond the edges, 
the instrument bei ng capahle of many and varied uses 
by carpenters, millwrights, car builders, draughts
men, etc. 

Agric u l t u ral. 

H AY RA KE AND SHO CKER. - Wilbur S. 
Wikl e ,  Indian Creek, W e st  Va.  This invention covers 
various novel details and combinations of parts in a 
machine de80igned to be completely under the control 
of the driver, whereby the hay may be expedi tiously 
and cleanly gathered and delivered without waste to a 
shocker and packed therein, while the sh ocker may be 
quickly dnmped and the hay conveniently delivered 
restored to its u pright position. 

LAND LEVELER. - Joh n N. Holland,  
Pueblo, Col . T h i s  is  a machine m ore especially adapted 
for use on such l ands as are farmed by irri gation. and 
has a frame with transverse scrapers at front and rear 
and a pair of crank axles with running wheels, one at 
the front and the other at the rear, \\'ith a connecting 
rod and a lever for operating them simnltaneously to 
raise and lower the frame. 

RICE HULLER AND POLISHE R . - Wi l 
l iam S.  l\fallard. Darien. G a .  Combined w i t h  a motor 
is  a revolving shaft on which are arranged a series of 
sepllrately adj nstable plates, arranged adj ustably in 
spiral form on the shaft, whereby the presslue and fric
tion can be regulated to remove the outer hull ,  and also 
the cuticle or inner skin, and polish the rice. 

MI .. cellaneonll. 

KETTLE S UPPOR'l'ER. -Jacob M.  Roh m , 
Gapsville.  Pa. This an adjustable device designed to 
conveniently 8upport a kett.le OV.3r a fire, and whereby 
heavy and large kettles may be raised or lowere!! while 
in use as desired, the invention also providing for the 
support of two or more ket t l es,  and permit of their safe 
l ifting or l owering, as well as their lateral adjustment. 

INK E RASER . - William L. Gundlach , 
Lake Mills ,  Iowa. This is a device consisting of a 
double tubular reserVOIr, in the shape of a pencil , 
ad apted to contain a solution of chl orinated l i me in one 
compartment of the tnbe and an acid in the other part, 
w hereby the flUId can be applied exactly where it  is 
wfluted, aDd \vi thout any excess, to erase one letter of a 
word or more. 

B L I N  D. - Thomas E. Armi tstead , 
Mazomanie, 'Vis.  This invention covers a novel con
struction and com )iration of parts whereby, when the 
slats are closed, the lower rabbet. of the upper slat i s  
brought in contact with t h e  npper rabbeted surface o f  
the next slit below, 80 that when t h e  blinds a r e  closed 
their onter faces will  be in the same vertical plane, the 
outer faces of the slats also being in the same vertical 
and horizontal plane as the onter face of the blind 
frame. 

NEW BOOKS A.ND PUBLICATIONS. 

The Illustrated American maintains  
the high standard o f  excellence shown in i t s  first num
ber. The purely American character of this magaz ine 
entitles it to a place in every family. The p hotographic 
reproductions of places and houses of h istorical asso· 
ciation render it  of special interest. Some excel lent 
c'haracter sketches of mem bers of the unit.ed States 
Senate and House were given in last week's iss11e. Sub· 
scription, $10 per year, should be sent to ilL M. Minton. 
general manager, Bible House, A8tor Place, New York 
city. 

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

A P R I L  N U MBER.-(No. 5 4 . )  

rrh e  best book f o r  electricians a n d  beginners I II elec
tricity is h Experimental Science." b y  G eo. M .  Hopkins. 
By mail,  $4 ; l\1unn & Co., publ i s h ers. 3fi! Broadway. N. Y. 

Wanted-To purchase t.he patent or right to manufae· 
ture an article that is  u�eful.  practical, and cal culated to 
come into gen era l use. req uiring a moderate capita] to 
manufacture. W .  h EIdeI'. 43 S. Meridian St., Indianap tensive facilities for cond u cting the bUsiness. Address 
ol is ,  Ind.  MUNN & CO . •  office SCIENTIFIC A MERICAN, 361 Broad-

\\Tanted-Foreman for machinc shop i n  large city i n  way. New York. 
Wisconsin, empl(.ying about, 100 men. One posted on .... _ .... ""'=-___________ ................... ... 
Corl iss engine, and ice machines and who under<tands INDEX OF INVENTIONS German pre ferred. A ddress Foreman, care � cientific 
A merican. New York. 

S uperintendent wanted by a large manufacturing con· 
cern in a large center, working iron and wood, chieflY" 
the former. Must be a thoroughly edUcated mechanic 
and a draughtGman, en ergetic.  experienced. and compe
tent to handle large n u m b ers of men. Young man pre
ferred. G ive fu] ! experience, refFlren ces, and age. Ad
dress U Superin tendent , " care Scientittc American,  N.Y.  

For which Letter. Patent of the 
United State .. were Granted 

April 15, 1890. 
;\, N D  E ;\, C H  BE,\,RING THAT DATE. 

'1'ABLE OF CONTENTS. W-Send for new and complete catalogue o f  Scientlfic [See note at end of l i st about copies of these patents.] 
1. Elegant plate in  color:'/. of a residence on Long and other Books for sale by Munn & Co . . ;)61 Broadway. 

Island, N. Y., built from plans prepared by }\iunn New York. Itree on applicatio n .  ------_._-----------

&, Co. Cost about $6,500. Persp,ective elevation, 
floor plans, detail�, etc. 

2. Colored plates, details, and suggestive floor p l ans 
for a residence at Buffalo, N. Y.,  built at a cost of 
$7,000. 

3. IlIust.ratlOns of an attractive cottage at Excelsior 
Springs, Mo., erected at a cost of $1, 300 com· 
plete. 

4. A residence at Park HIl l ,  South Yonkers, N. Y . .  
erected at a cost of $8,500. Perspective a n d  floor 
plans. 

5. Perspective elevation and floor plans of a residence 
recently e rected at Belle Haven. Conll . •  at a cost 
of $11.000. McKim, Mead & White, Ncw York, 
architects. 

6. Engraving of a Binghamton, N. Y . . cottage. Co:--:t 

$4,950 complete. Floor p l ans and perspective. 
7. Elevat.ion and floor plan8 of II brick cottage. 

abont $5,000. 

Cost 

8. A double dwell ing costing $5,200, built. at Port
chester, N. Y. Perspective and plans. 

9. View of an economIcal watcr tower at H i l l  View 
Park, South Yonkers, N. Y. 

10. A cottage at Mountain Station, N. ,J.. from designs 
by F. W. Beall ,  architect, New York. Cost com· 
plete $8,000. Plans and perspective. 

11. Two carriage houses. Cost abont $1.500. 

Abdominal brace and supporter. T. S. Rall . . . . . . . . 425.':'84 
Adjnsting device. J. B. Bennett . . . . . . . . . . . . . . . . . . . . . 425.486 
Air brake system. automatic. H. GueJs (r) . . . . . . . . . .  11,070 

Alarm . See H igh and low water alarm. 
Anvil and vise, combined, C. Fisher . . . . . . . . . . . . . . .  425,602 
Assorting machine. S. B SruaHwood . . . . . . . . . . . . . . .  425.105 
AutomatIC sprinkler, J. Clapp.  . . . . . .  . .  . . . . . . . . . . . .  42.�.753 
Awning.  J. C. Stockton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42'>,�fi2 
Axle nut.  O. Han sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,786 

HINTS TO CORRESPONDENTS. Axle nnt, J .  J. Sch adt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,605 

Names a n d  A d d r e sJG must accompany all letters, Baling press, A .  A. G eh rt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.419 

or no attent.ion will  be paid thereto. This is for our Bar. See li'ire bar. 
information. and not for publication. Bath. See Sh ower bath. 

R e reren c e _  to former articles or answers should Batterie8, transferring, W. B. CIeve4and . . . . . . . . . . .  425,4:93 give datc of paper and page or number of qnestion. Battery. See Galvanic  batt ery . Secondary ba� I n q ll l rlellf not answered in reasonahle time should 
he repeated : correspondents wil l  bear i n  mind that tery. 1'h�rmo-electric battery. 
some ans\\'ers requi re not a l i ttle research, and. Bed . \V .  J.  CrIstman . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . .  425,409 
thoug-h we endea\'or to reply to all ,  either by letter Bedst.ead, folding, A. M. �". Billin gslea . . . . . . . . . . . . .  425,399 
or in this department. each mnst take his turn . I Beer. apparatm� for treating, C. Hafner . . . . . . . . . . . .  425,421 S p eci al lV rf l t e n  I n formati o n  on mlltter. of B el l .  door ,I . Rochel eau . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425 90R personal rather than general I nterest �annot, be ' 

'. ' r. 
expected withollt remllTleration. Bells, push button for door. H. F. Eberts . . . . . . . . . . 425.870 

Scientl ll c  A m e r h' a n  S U J'p l elll e n t" referred Belt,  l i n k  drivi ng, J. A. ,I. Shultz . . . . . . . . . . . . . . . . . . 420.104 
to may be had at the omce. Price 10 cents each. Belt shtfter, G. C. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . .  42;;,45\l 

H o o k  .. referred to prompt.ly .llpplied on receipt of Bicycle brake, J. A. H ems . . . . . . . . . . . . . . . . . . . . . . . . .  425,789 

M I���� I .  sent for exam i n ation should be dist.inctly R �cycle pedals, toe clip for, W. G. Rankin . . . . . . . . .  425,6\17 

marked or labeled. B i l lboard. J. McK eage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,621 
Binders, etc., case for the canvas coveringA of. 

W. 1\\. W ykotf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 421>,(;46 (2152) E. J. F. w ritf's : 1. Distin guish be- Blind.  '1'. K Armitstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.72:1 
t.ween hall and cone bearings. A. Tn one ca!'lC thc j our
nal revolves on conical bearin,E!;:'/.. in  the other caRe it 
rol ls  upon 11 circle of. balls .  2. III diRsolving yrethane 
(as used by physicians) I have n oticed that the crystals 
w i l l ,  after a time, float on t.he water. They then begin 

Blind. w i n dow. E. Ha.nt�che. Jr . . . . . . . . . . . . . . . . . . . . .  425.542 
Board. See B i l l board. 
Boats, device for securing ferry, F. S. Rudge . . . . .  4%.6,-}4 
Boil ers. See Compou n d  boiler.  Sectional boiler. 

Steam boiler. 'Vater jacketed boiler. 
12. Two pages o f  i l l ustrations showing in  general v i c\\' movi ng about much as if they had life. They jn mp a 

Boiler, .J .  J. Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,425 
Boiler for radiator Rystems, J .  J. Hogan . . . . . . . . . . . . 42f),946 and detail the wreck of the tower of the Church smal l  distance, then rem ain quiet a short t ime.  then Boiler bead s .  machine for tlanging. ll'. L. Koll-of the Covcnant, at 'Vashirlgton. D. C . •  wh ich 

fel l when nearly compl eted on A ugust 22, 1888. 
move again, and �o on. Please expl ain.  A . Surface 
tenf:'ion is. we presume, the cause of the phenomenon, 

13. A Crescent Place, South Yonkers, N. Y., residence, as in the case of camphor nlotions. 

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,434 
Boiler with trapped circulati ou. J.  J. Hogan . . . . . .  425.944 
Boiler with vertical section s, J. J. Hogan . . . . . . . . . .  425,1)41 

recently erected at a cost of 1i7.500. Plans and 
perspective view. 

14. Miscellaneous Contents : Concrete archeB.-Dwarf 
cannas.-'Yatp,l' works for Ellnal l  towns. - 80ft 
stone.-Brick pavcments.-Fall  of the tower of 
the Church of the Covenant, Washington, D.  C. 
-Improved duplex plumb and level, l l lustrated . 
-Improved anti-friction hanger for sliding doors, 
etc.,illustrated .-Wood's pedal valve for radi ators, 
i l lustrated.-An improved turn buckle,  i l lustrated. 
-Improved copying preSEI, I l l nstrated.-The 'Ving 
disk fans,  etc.-l'l ortising and Tenoning machine. 
i l l ustrated. 

Tbe Scientific American Architects and Builders 
Edition is  issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hu ndred ordinary book pages : forming. prficti
cally, a large and 8plendid MAGAZINE OF ARCHITEC' 

TURE, richly adorned with elegant plates in colors and 
with fine engrayin.g�. i l lnstrating the most interesting 
examples of Modern Architect.ural Construction and 
allied snbjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have W'lD for it the LARGEST CIRCULATION 

of any Architectural pnblication i n  the world. Sold by 
all newsdenlers. 

MUNN & CO., PUBLlSBERI, 

361 Broadway, New York. 

Book and holder, combiLed account, .J .  n. Patter-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  425.455 (21 53) W. R. T. asks : What will bl each 

i vory after being discol ored by age and handling? A. Boot or shoe stret cher, G age & Cheetham . . . . . . . . .  425,605 
Expof:

.
c to sun under 71aR�. The d irect �ction �f t?e I Boote, manufacture of India-rubber, C. F. Par- ? � 

e<un Wil l  tend to crack It .  Or place on stnps of ZlllC III ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4....5.404 

a ve!'l8el .  cover with spirits of turpentine, and expose to Boots or shoes, machine for centering soles to. V. 
the 8ml. not necessarily under glass. F .  Lake . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  425,544 

(2154) .T. H. writes : 1 .  My h air h as a 
t.end ency to c ur l ; wil l  you kindly tell me if there is any· 
thing that will  help i t  to curl ? A.  We can recommend 
not hing for the purpose. 2. "-Till yon also please in� 
form me which iR r ight ? A bets that the National LirJc 
of RteamerR El-ail nnder the American flag. and B bets 
that neither they lIor any l ine of steamers do. A. The 
National Line of steamers sail under the Britif:'h flag. 
No l ine sai l s  to Europe from this port under the 
American flag. 

Boots or shoes, metal hc plate for, Duerden & 
Cheetham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.753 

Bottl e ca,e, druggist's. G. A .  Rosen . . . . . . . . . . . . . . . .  425,523 
Bottle fill ing machine, W. H. Comstock . . . . . . . . .  , . .  42il.6.�9 

Bottle stopper. J. N. Rhoads . . . . . . . . . . . . . . . . . . . . . . . 425,550 
Bottle washing machine. A. Von Schade . . . . . . . . . . 425,64:{ 
Bouquet holder, N. E. Varney . . . . . . . . . . . . . . . . . . . . . . .  425,H67 
Box. See Deposit box. Ii"'ire box. Glass. cutting 

box. Journal box. :\t atch box. Signal box. 
Bow1ing creaRe. T. H .  Roberts . . . . . . . . . . . . . . . . . . . . . .  42,j.551 
Brace. See Abdominal brace. 
Brai ding and other machines. l et-off device for 

(2 155 B L L 't Th d d · t ·  f t h e  spoo ls  of. Brunner & H a l l .  J r  . . . . . . . . . . . . . . . . 425,851 ) . . . Wfl es : e a 1 ,lOn 0 E rake. See Bicy"le brake. Car brake. 
sodinm chloridA to a mixture of plastcr of Paris and Brake. G. Giussan i .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.6iO 

\\'ater callses it to !'let quicker ; what is  the chem ical reac- I Brick, burning. J. F. Byers . . . . . . . . . . . . . . . . . . . . . . . . . 425.536 

tion which takes place ? A l s o  when I wish the p l aster Rllckle. trace. A. 'ran quary . . . . . . . . . . . . . . . . . . . . . . . . . 4:25.916 

to "et slowly I add pot.ato water (made by boil ing po- BuJl·er. A . W . Rogers . . . . . . . . . . . . . . . . . ,  . . . . . . . . . . . . .  425,632 

tatoes in water) ,  which keeps it soft for some time � how B uggy seat protector. J. O. Hamaker . . . . . . . . . . . . . . .  425.423 

doeR this affect i t ?  A. There is 110 reaction in the first B urner. See Hydrocarbon burner. Vapor burn-

casE'. properly speaking ; it  is not  pa!3Y to assign any 
reason. unless it  is the crystall ization of the salt. In 
the second mu�e it iA  easy to see that the starchy matter 
of the potatoes might retard the IIbsorption of water, 

er. 
Butter package, H. J .  Brine. . . . . . .  . . . . . . . . . . . .  425.564 
Button chute. C. J. Brosn an . . .  " . ' . ' . ' "  . . . . . . . . .  426,928 
Button fastening for garments, W. McCabe . . . . . . . . 425.899 
Buttonhole Dieces, making, M. P. Bray . . . . . . . . . . . . 425,533 

© 1890 SCIENTIFIC AMERICAN, INC.
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( 'a iJ i n et. H.. B .  Car8Iey . . . . . . . . . . . . . . . . . . . . . . .  

: 
. .  � . . . . 4�� • .  19'J 'I �mery wheel dressing tool .  J .  H .  Bennett . . . . . . . . .  42�14R5 � L�:�ler, land.  J

: 
N . lIolland . . . . .  : . . . . . . . . . . . . . . . . . . .  425,7H3 

Ca binet, \V. l.  O h m er . . . • . . . . . . . . . . .  " . . . . . . .  42),8 ..... 2 to 42;),82! K n d  gate, O. McDowell  . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . .  425,620 Llftmg and pull l llJ.{ mach i n es. com-contrulled test, 
Can. See M etal can. }J ngine. ::;ee Petroleum engine. Rotary engine Lipe &. Lightun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .j25,SB2 
Can u pener, E.  K . B oothb y  . . . . . . . . . . . . . . . . . . . . . . . . . .  425.73H Steam engille. Lifti ng jack. 8. ]1" Hall  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,7h5 
Candy chains,  machine for making, M. Jacker . . . . .  425,611 Eng-ineb, apparatus for regulating the speed of Lifti ng machine,  coin controlled tesL, J .  Lighton . .  425.436 
Can ister. soap powder, If. S. B'airchild . . . . . . . . . . . . . .  425,76H gas or oi l  motor. N. A. O tto . . . . . . . . . . . . . . . . . . . . . .  425,6B2 Liniment,  Early & J oh n ston . . . . . . . . . . . . . . . . . . . . . . . . .  42;),4HH 
( ;annon, breech-loading, S. Seabury . . . . . . . . . . . . . . . 425,584 Engines, ingniting device for gas, 'V. Heckert . • . . .  425,819 Linoleum , man ufacture of, H. W. God frey et al . . .  42;,,875 
Car brake, N.  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,6.j8 Engraving machine,  BrUCkner & Balch . . . . . . . . . . . .  425,�29 I�int and other similar flbers, lIlachine 1'01' prepnr-
Car brake. safety. E.  \V. Luce . . . . . . . . . . . . . . . . . . . . . . . 425,443 Envel ope machine gumming device. E.  Rau . . . . . . . 425,uZCJ ing, G .  \V. Ifoster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42r},8i4 
Car coupl ina.  H. J. Bentley . . . . . .  ' "  . . . . . . . . . . . . . . . . .  425.851 En velope opener, D. W. Sholes . . . . . . . . . . . . . . . . . . . . . .  425.5Si Lock. See Nut lOCk. Permutation lock. Seal 
Car co u p l i n g. Q.  J.  Hoke . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . .  425.509 Eraser. ink,  W. L. G u ndlach . . . . . . . . . . . . . . . . . . . . . . . . .  425,183 lock. Silomal lock. Switch lock. 
Car coupling. llardis & Britton . . . . . . . . . . . . . . . . . . . . . .  425.684 Explosive charges, mould for, (; . Lamm . . . . . . . . . . . .  425,tiSO Lock, B. Helmsoeth . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . .  . .  425,188 
Car coupling,  F.  C.  Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,445 Explosive.  gelatinous, Abel  & D e w a r  . . . . . . . . . . . . . . .  425,648 I�ock, J. Satterstro lll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,461 
Car couphng tool , {{i n t  & Hyde . . . . . . . . . . . . . . . . . . . . 425,433 Eyeglasses, J. Currin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,5!}5 Lock case, C. M. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.748 
(Jar. dumpin�. W. W. Green . . . . . . . . . . . . . . . . . . . . .. . . . . 425.001 Fabric. See Woven pi le  fabric. I"ock or latch, N. fl. Sorensen . . . . . . . . . . . . . . . . . . . . . . . . 425,j07 

Car. electriC railway, M. \V. Dewey . . . . . . . . . . . . . . . . . 425.866 Fan attachment. G. S. Nickum . . . . . . . . . . . . . . . . . . . . . .  425.449 Loom shedding and shuttle box operating mech� 
Car. e lectrical l y  propel led, R. )1. Hu nter . . . . . . . . . .  425.883 Fan h u b ,  J. M. Seymour, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  425,585 anism, E. \V righ t .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,843 
Car for coke. C. W. H u n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.797 Farm gate, W. A. Downs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42j,41 1 Looms, etc.,  warp tension regulating device for. 
Car for elevators. �'. B. R llOads . . . . . . . . . . . . . . . . . . . . . . 425.828 �'elting machine, H. W. French . . . . . . . . . . . . . . . . . . . . . 425.604 B. F. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.8i3 
Car motor, electric, E. Peckham . . . . . . . . . . . . . . . . . . . .  425.627 lfence. \V . G .  Frost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,774 Lubricating appar atus, W .  Heckert . . . . . . . . . . . . . . .  425.878 
Car, ore, E. W. ll ackenzie-Hughes . . . . . . . . . . . . . . . . . . 425,5li Fence. H .  Huffman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,882 Lubricator. See Sight feed l ubricator. 
Car pusher or p i n c h  bar, E. Bf)wman . . . . . . . . . . . . . . . . 425.855 Fence ornament, Beers & Drendul . . . . . . . . . . . . . . . . .  425,926 Lubricator, G.  B.  Essex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,1Mti 
Car replacer, E. & E. B. Newcomb . . . . . . . . . . . . . . . . . .  425.622 Ferrule. C. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,4(4 Marking machine, tag, J. F. Burnham . . . . . . . . . . . . . .  425.749 
ellr seat. H .  S. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.505 Ifertilizer distributer, J. S. ({ em p  . . . . . . . . . . . . . . . . . . . .  425.51 2 Match box, A. E. Gu y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,(,:08 
Car seat, F. H. Henry . . . .  , . . . . . . . . . . . . . . . . . . . • . . . . .  425,424 �'ifth wheel ,  vehicle.  A. G i lbert . . . . . . . . . . . . . . . . . . . . . 425,938 Measurement of electriCity, III di stribution sys-
Car, stock, C. B. Herman . "  . . . . . . . . . . . . . . . . . . . . . . . . . .  425.790 File,  document. W. I. O h mer . . . . . . . . . . . . . . . . . . . . . . . . 425.M25 tems, 1\ A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.700 
Car wheel,  E. W. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,932 F·ilter, O. H. & W. M. J ewell  . . . . . . . . . . . . . . . . . . . . . . . . .  42:>,57:, Measuring machine. l eather, F. Bain . . . . . . . . . . . . . .  420,925 
Cars. under frame for, S. Fox . . . . . . . . . . . . . . . . . . . . . . . 425,501 Il"i 1 ter of porous fabric, J. W. H yatt . . . . . . . . . . . . . . . 425.4.n Mechanical movement. J. H. Bowen . . . . . . . .  425,401. 425,ia8 
Carbureting air or gas. S.  Hanford . . . . . . . . . . . . . . . . . . 425.871 Fil ter, water, Dirmitt & Walters . . . . . . . . . . . . . . . . . . . .  425,5:37 Mechanical movement, �. Wright . . . . . . . . . . . . . . . . . . 425,844-
Card or pam phlet, sale, F. Denzel  . . . . . . . . . . . . . . . . . . . 42;').496 Filtration.  J. W. H yatt (r) . . . . . . . . . . . . . . . . . . . . . 11.0'l2. 11,078 Mechanical mo vement for con verting motion, L. 
Carriage, child's,  T. J ohnson et al . . . . . . . . . . . . . . . . . . . 425.612 Fire bar, T. E .  Caddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42:;,40., A. Brener . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424.5:14 
Carriage jack. C. L. Bellamy . . . . . . . . . . . . . . . . . . . . . . . . .  lli,i22 Fire box, water leg. J.  J. Hogan . . . . . . . . . . . . . . . . . . . . .  425,948 Metal  can.  P. H. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.b02 
Carrier. See '!'race carrier. Fire escape, Stiver & Hilton . . . . . . . . . . . . . . . . . . . . . . . . .  425.554 Metal, machine for turning and drilling.  \V. 
Cart, road, H. Schehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,8:12 Fire escape, J. H. Waldron . . . . . . . . . . . . . . . . . . . . . . . . . .  425.&14 Wattie . . . .  . . .  . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  425,556 
Case. See Bottle case. Lock case. Violin case. Ifire escape, H .  Van Scoy . . . . . . . . . . . . . . . . . . . . . . . . . . .  42,j,'i'16 Meter. See Electric meter. 
Cash register, H .  A. Herr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,94Y Fire lighter. automatic, H .  W. Borcher . . . . . . . . . . . . .  425.UO :Vli l k  cooler. W. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.9'�0 
Casting in/ilots, B. Atha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42;:',846 li"langing machi ne,  D. O. Paige . . . . . . . . . . . . . . . . . . . . . . !l2;").4a3 Milk v at, D. W . Curtis . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . .  425.494 
Ceilino;, t i l e, .T. I I .  Bright . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . .  425.f152 �'lood "ate, J .  A. Dunham . . . . . . . . . .  . .  . . . . . . . . . . 425.81)9 M i l l .  8ee Coffee m i l l .  Ore mi ll.  

CellulOid. embossing sh eets ofs Wood & G i l l� Flour safe and sifter. combined, fi"'oster, S r  .• & M irror, w i n dow, J. E.  Evans . . . . . . . . . . . . . . . . . . . . . . . . .  425,500 
more (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 ,0i4 Il .. airchild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.772 MOisteni ng device, J. B. Sword . . . . . . . . . . . . . . . . . . . . . . 425.�>4 

Chain. J.  T .. . Taplin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,46i Flower b e d  border, !. L. Landis . . . . . . . . . . . . . . . . . . . .  425.890 Money wrapper. C. Schmeiser . . . . . . . . . . . . . . . . . . . . . . .  425,9 1 0  
Chai n ,  pole, S. Naylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.571 Flower pot. trel l is ,  J.  S.  B r o w n  . . . . . . . . . . . . . . . . . . . . . . .  425.7.J5 Motion,  device for transmitting, A. F. Hillstrom . •  425,543 
Chair. See RecHlling' chair. Flue cleaner rod. T.  R. Butman . . . . . . . . . . . . . .  . . . . . . 425,59:3 Motor. See Car motor. Water motur. 

Champa� n e  tap, A .  'V. \Veston . . . . . . . . . . . . . . . . . . . . . . 425,480 Flue stop, P. L. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42;'),4i9 Motor, Matthews & Dinsmore . . . . . . . . . . . . . . . . . . . . .  425.894 
Charactering machine. A. G. Baker . . . . . . . . . . . . . . . . .  425.725 F luid under pressure, controlling the action of. J. Mower, lawn ,  C. E. Hol mes . . . . . . . . . . . . . . . . . . . . . . . . . 425,794 
Check receiver and i n dicator. K. C. Mehleck . . . . . . .  42j.6.S6 B. G. A. Canet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,ti51 Mower. lawn, L. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,68i 
Churn. Hovey & Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,429 Foil  m i l l s ,  automatic lubricating apparatus for, Mower, lawn, C. H . Paxson . . . . . . . . . . . . . . . . . . . . . . . . .  425.954 
Churn, W. S.  Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,706 A. G. Hotchki.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,795 Muffler, G. W. Shipman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.637 
Churn. S. M. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 25.64;5 Food, preparing cattle, Baxter & Macdougald . . . . .  425.727 MusiC sheet for mechanical musical instrn ments, 

Churn, swinging, E. H .  Tal iaferro . . . . . . . . . . . . . . . . . .  425.g15 �'orging machine, metal roller, G. W. M arble . . . . . .  425,951 F. E. P. Ehrlich . . . . . . . . . . . . . . . . . .
.

. . . . . . . . . . . . . . . .  425,�35 
Cisterns, automatic siphon for, T. Butler . . . . . . . . . .  425.8;)9 E'rama. See Pocketbook fra.me. Necktie fastener, T.  K. Conway . . . . . . . . . . . . . . . . . . . .  42.5,865 
Clamp, C. �'. Clements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.(i5i! Fruit drying tray, S. A. Moulton . . . . . . . . . . . . . . . . . . . . 425,816 Negative liolder, E.  Gillis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,420 
C larionet. reed protector. C. L. Renzenbrink . . . . . . . 425,521 E'urnace. See Smoke consuming furnace. Negatives, device for holding sensitized paper in 

Clay. machinery for prepari ng. A. A . Bennett . . . . .  425.729 Ifurnace, E. !!'. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.759 contact with, W .  Readt Jr . . . . . . . . . . . . . . . . . . . • • . . 425.m>8 
Clock, geographical,  A. L. Silvernai l .  . . . . . . . . . . . . . . .  425,B:-t{ H' urnace, R. H. Nogar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.821 Numberin g head, consecutive, J. H. Reinhardt • . .  425,580 
Closet. See \Vater closet;,. Furnaces, fire brick lining for. J .  J .  Hogan . . . . . . . . 423.947 Numbering machine, consecutiv e, J. H. Rein� 

Cloth cutting mach i n e .  M .  Hofheimer . . . . . . . .. . . . .  425.5i2 Galvanic battery, L. M.  J. C. C. Renard . . . . . . . . . . 42.\9.JH hardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,58 1  
Clutch controller. D.  R. Steele . . . . . . . . . . . . . . . . . . . . . 425,4£5 Gal vanizing plates, E. A. Davies . . . . . . . . . . . . . . . . . . . . 425,601 Nut crlLcker. T. Holmes . . . . . . . . . : . . . . . . . . . . . . . . . . . .  425,428 
Clutch. friction, A n derson & l1�ogarty . . . . . . . . . . . . . . 425.482 Game apparatus, H. A. Behn . . . . . . . . . . . . . . . .  425,84U. 425,850 N ut lock,  W. Ray ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,457 
Coal and other l ike minerals.  a pparatus for get- Garbage, treating kitchen . G. Fleischman . . . . . . . . .  42;).603 Ordnance, apparatus fo r  operating h eavy. T. 

ting. W. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.718 Garment, n ether. J. Spieldoch . . . . . . . . . . . . . . . . . . . . . . . 425.!lH Nordenfelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,62:1 
Coal elevating crane. C. S. Schenck . . . . . . . . . . . . . . . . 425,552 Garment. outer, A .  M .  I�ougee . . . . . . . . . . . . . . . . . . . . . .  425.439 Ore feeder. C. B. Bingham . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.738 
Coal hod, T. S. Lovely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,440 Garment .tay,  T .  P. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  42;',830 Ore mill ,  J. S.  K i ngsland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,886 
Coating iron and wood. composition for, I. T. G as extin�ui8her, automat ic. N. Newman . . . . . . . . . .  423,953 Ores, apparatus for the reduction of argentifer-

Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42.,,412 Gate. See End gate. �'arm "ate. Flood gate. ous, O. Lumaghi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,813 
Coating metal pipes. means for, J. D. Hooker . . . . . .  425,675 Gear, reversal, G, C. Roberts . . . . . . : . . . . . . . . . . . . . . . . .  425.458 Ortho u i t roparadiamido-diph e n yl, J. Schmid . . . . . . . 425,525 
Cock, bal l .  R. Murpby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,619 Glass cutting box, J. G. C. �·arnham . . . . . . . . . . . . . . . .  425,710 Packing for stuffing boxes. G etchell & French . . . .  425,776 
Cock. gauge. E.  'V. Luce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,al G love, baseball. G.  C. [{ ohler . . . . . . . . . . . . . . . . . . . . . . . . 425,881 Pai n t i n g  machine. S. W.  Peregrine . . . . . . . . . . . . .. . . .  425,547 
Colfee j;(ri nder. McCanna & Brad y . . . . . . . . . . . . . . . . .  425,817 Gold, silver, and quicksilver, apparatus for sav- Paper cutt ing machine, L. W. Morse . . . . . . . . . . . . . . . . 425.519 
Coffee m i l l ,  C. & E .  H. Morgan . . . . . . . . . . . . . . . . . . . . .  425.815 i n�t F. A. Luckenbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.545 Pen and pencil holder and eraser, combined, R. 
Colfee or tea steeper. J. H. Burtis . . . . . . . . . . . . . . . . . .  425,8.18 Grain binder, C. Coiahan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,565 Spear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.527 
Cotfee pot, E. B.  1.'urner. . . . . . . . . . . . . . . . . . . .  . . . . . .  . .  425,418 Grater, cocoanut, W. }I". Turnbull . . . . . . . . . . . . . . . . . . .  425.472 Pen hold er. S. A. SCholz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,583 
Collar fastener. h o rse. J. Thomas . . . . . . . . . . . . . . . . . . 425.8:16 Grease cup, E. H. Benners . . . . . . . . . . . . . . . . . . . . . . . . . .  425,48-1 Permutation lock, J. K. M agie . . . . . . . . . . . . . . . . . . . . .  425.8!l3 

CoUar or cuff, Ki pper & Jarvis . . . . . . . . . . . . . . . . . . . . . . . 425,6i9 Grindinll machine. k n i fe, W. D. Graves, Jr . . . . . . . 42;;.781 Petroleum engine, J .  Roots . . . . . . . . . . . . . . . . . . . . . . . . . .  425.909 
Commutator for dynamo�electric machines, 1.\ A .  G rinding machine twist. drill ,  O .  S. Wal ker . . . . . . . .  425,839 Phonograph recorder, J . H. White . . . . . . . . . . . . . . . . . .  4'M),840 

Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.76:; Guard. See Railway trolley guard. Photograph mount. H .  N. Gale . . . . . . . . . . . . . . . . . . . . . . 42.',7i5 
Compound boiler,  J.  J . Hogan . . . . . . . . . . . . . . . . . . . . . . . 425.9-15 Guitar or other similar stringed i nstrument, H. Pipe. See Hot air pipe. 

Conduit,  wire, A. J. Smil tl .  . . . . . . . . . . . . . . . . . . . . . . . . . .  425.913 J .  Casanova . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.864 Pipe threading machine, sheet metal, T.  J .  Leavy 425.516 
Convey erSt driving mechanism for endless chain. G u n  carria'!e, J.  B.  G. A. Canet . . . . . . . . . . . . . . . . . . . . .  425,656 Planting hedges, implement for, W. young . . . . . . . .  425.531 

C. W. H u nt . . . .  . . . . . . . . . . . . . .  . . . . . . . .  . .  . . . . .. . . .  425,798 Gun , submarine. V. Ii" I .. assoe . . . . . . . . . . . . . . . . . . . . . . .  425.574 Plow and harrow. combined, W h i tlock & Ethe-
Cooler. See Milk cooler. GymnastiC apparatus, portable, E. F'. Shaw . . . . . . . .  425.6�6 ridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.84f> 
CopIes of written or printed matter,-machine for Hanger. See Door han ger. Eaves troullh hanger. Plow attachment, J. C. McQuary . . . .  " . . . . . . . . . . . . . .  425,600 

taking, W. Bland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,651 'robacco h a nger. Plow, wheel.  J. C. Boughner . . . . . . . . . . . . . . . . . . . . . . . .  425.51J2 
Corn or cane cutter or harvester. Brockway & Harrow, M. C. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.447 Pocketbook frame and catch, B. Vom Eigen . . . . . . 425.475 

T8.jIlor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,402 Harvester, E. G.  Watrous . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.529 Poke, Miller & Lupton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 425,446 
Corset, B .  Bass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,561 Harvester, corn, Lawler & Barry . . . . . . . . . . . . . . . . . . .  425.515 Pole tip, vehicle, J. T. Bagby . . . . . . . . . . . . . . . . . . . . . . . . 425,848 

Corset, R. WI. Parramore . . . . . . . . . . . . . . . . . . . . . . . . . . 425.520 H arvester, potato. J. L. Woolley . . . . . . . . . . . . . . . . . . . . 425,922 Pole, vehicle,
'
J .  Atkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.8"'7 

Cotton press, T.  E. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . .  425,481 Harvesting machine, fodder, J . P. Hart . . . . . . . '" 425,609 Portable table or desk, F.  C. Lynde . . . . . . . . . . . . . . . . . 425.8H 

(;oupling. See Car coupling. Hose coupling. Hat. forming machines, di pping apparatus for, S. Pot. See Coffee pot. 

Cuff holder, I. L. G reen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,669 C. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.901 Power. See Treadle power. Wave power. 
Cup. See Grease cup. Hay rake, W. R. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,618 Power machine dril l ,  W. Lodge . . . . . . . . . . . . . . . . . . . . 425,438 

Current motors. operating synchronous altern at- Hay rake and shocker, W. S.  Wikle . . . . . . . . . . . . . . . . 4:.\'5.721 Preserving food, com position for, W. Radam .. . . . 425.904 
ing, C. Zi pernowsky et al . . . . . . . . . • . • . . • . . • • . . . . . • 425.923 H eating apparatus, L. A. Simpson . . . . . . . . . . . . . ' "  425,463 Press. See Balin" press. Cotton press. Printing 

Curtain pole fixture. C.  H .  �lorgan . . . . . . . . . . . . . . . . . . 425,688 Heating coil  stand, D .  A. Brisl in  . . . . . . . . . . . . . . . . . . . . 425,856 press. 
Cuspidor or c uspidor holder, E.  Ii". Drake . . . . . . . . . . 425.41li High and low water alarm boilers. A. C. Griggs . . 425,570 Printin� press, W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,710 

Cut-ont ,  C.  Batchelor . . . . . . . . . . . . . . . . . . . : . . . . . • . . . .  425.726 H i n ge. friction ,  E. 1.'horp . . . . . . . . . . . . . . . . . . . . . . . . . .  425,714 Project iles. pilot shell and ceni:.ering ring for 8 11 b -
C ut-out, T h o m s o n  & R i c e ,  J r . . . . . . . . . . . . . . . . . . . . . . . .  425.588 Ho ist� F. A .  Robitaille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,b'99 marine. V .  F. Lassoe . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  425,616 
Cutter. See Corn or cane cutter. H o l der. See Bouquet ho1der. Cuff holder. I ... amp Protector. See Bug2Y seat protector. Clarionet 

Darning last, C.  C. Gal e . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  425.006 holder. Negative hol(ler. Pen holder. Pen reed protector. 

Dehorning ap paratus, E. P. C.  \Vebster . . . • . . . . . . .  425.478 and pencil holder. Pruning implement. W .  J. Nelson . . . . . . . . • • . . . . . . . .  425.820 
Delivery ap paratus,  street, W. H. Thomas . . . . . . . . . 425,t6H Hoodwink. A. B. G rubb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.,'82 Puller. See Stump pnl l er. 

Dental chairE, truck for, B .  S. B r o w n  . . . . . . . . . . . . . . . 425,654 Hook. See Wardrobe hook. Pulley, W .  G. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,827 
Dental polishing disk, 'V. N. Morrison . . . . . . . . . . . . . .  425.897 Horse checking apparat us.  A. Ross . . . . . . . . . . . . . . . 425,63:J Pump, C.  W. Cran n e l l . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  425.660 
Dental tool, B. J. Bing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.650 Hose couplIng, R. �'ran ken . . . . . . . . . . . . . . . . . . . . . . . 425.77:l Pump, compound, C.  W. Cran n el l . . . . . . . . . . . . . . . . . . .  425.9:38 
Deposit box, 14'. Carl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.491 Hose washing machine, G. Villeneuve . . . . . . . . . . . . . . 425.6t2 Punch, L.  Piper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.456 

])esks,  flexible cover for cylinder or roll  top, Hot air pipe. Eversman & W agner . . . . . . . . . . . . . . . . . . 425.601 Puzzle, W .  Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,535 
J oseph & H e i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,4:32 House. See Tobacco curing house. QuilJed linings,  manufa cture of, C. T.  W agner . . . .  425.717 

Die. See Screw cuttin� die. Hub and axle, F. B. Clements . . . . . . . . . . . . . . . . . . . . ' "  425,754 Rail joint. A gee & Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,:196 
Distance instr ument, W. T. Dnge . . . . . . . . . . . . . . . . . . 425.838 H u l ler. See Rice huller. Rail joint and rail tie. combination, J .  M. H'en-

Door. fireproof, M. K elling . . . . . . . . . . . . . . . . . . . . . . . . . .  425.804- Hydrocarbon burner. E.  W .  Fellows . . . . . . . . . . . . . . . . 425,872 nerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.937 
Door hanger. J .... Sch meitz . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,524: Incrustation. appliance for preventing, W. H. Railway contact. electric, F. O.  Blackwell . . . . . . . . . .  425.4S�� 
Door hanller, T.  J .  Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . 425.477 Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.903 Rail way crossing, J .  J on e s  . . . . . . . . . . . . . . . . . . . . . . . . . 425.803 
Door opener, electric, W. L. Godfrey . . . . . . . . . . . . . . .  42.�,"j'7i Indi cator. See Station indi cator . Railway. electric. T. A. Evans . . . . . . . . . . . . . . . . . . . . . . .  425.7D7 
Doubletree, plow. Kelly & Horrell . . . . . . . . . . . . . . . . . 425.076 In haler. EHsworth & A l exander . . . . . . . . . . . . . . . . . . . . 425,i65 Railway. el ectric. 'V. II. K mght . . . . . . . . . . . . . . . . . . . .  425.950 
Doubletree. wagon , K e l l y  & Horrell . . . . . . . . . . . . . . . .  42:l.6-;'j Inkstand. A. E. G orse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,i80 Railway, electriC, R. V. n. Sil l  . . . . . . . . . . . . . . .  425.m1, 425.912 
Draught equalizer, H. Kromer . . . . . . . . . . . . . . . . • • . . . .  425,5!4 In kstand, fountain. J .  Heberling . . . . . . . . . . 425.t:i2 to 425.f3j4 Hailway,  electric, D.  G.  Weems . . . . . . . . . . . . . . 425.965. 425,966 
Dress steel. M. E. \V halen . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.558 Inkstands, i n k  w e l l  attachment for. D. B.  Railway,  el evated cable, W. M. Morgan . . . . . . . . . . . .  425.518 
Drier, W inters & Prophet . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.842 McAlice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.689 Railway, hydraulic, E. 1!. Craw . . . . . . . . . . . . . . . . . . . . . 425,408 

Drill. See Grinding mach i n e  twist drill .  Power Insulating compound, A .  A .  K n u dson . . . . . . . . . . . . . .  42:l,fi 15  Htdlway joints,  key bolt and washer for. W. 
machine Qril l .  Rock dri l l .  Insulator, W .  P .  Kookogey . . . . . . . . . . . . . . . . . . . . . . . . .  425.513 Teamer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42.,,468 

Dumping a pparatus, J .  E.  Currey . . . . . . . . . . . . . . . . . . .  425.596 
Dye for l eather, E. O. & S .  M. Wallace . . . . . . . . . . . . . .  425.919 
Dye, red, R. Qnehm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,504 
Dye vat. C. A.  G. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,703 
DYes. making azO. M. Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . 425,885 
Dyeing apparatus, C. IJ. Klauder . . .  . . . . .  . . .  . . . . .  . 425.614 
Eaves trough hanger. J .  P. Abbot t .  . . . . . . . . . . . . . . . .  425.591 
Ejector for oil wells,  W. 0'  Neil .  . . . . . . . . . . . . . . . . . . . . .  425.624 
ElectriC call, J. B. Currier. . . . . . . . . . . .  . . . . . .  . .  . . . . . .  425.594 
E lectriC call,  D. H. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.630 
El ectriC conductor. P. Seubel . . . . . . . . . . . . . . . . . . . . . . . . 425,11tll 
Electric conductor. E. Tortora . . . . . . . . . . . . . . . . . . . . .  425.�17 
El ectric currents, d i stribution of. E. Thomson . . . . 425.4.0 
Electric lighting system, �'. Johnson . . . . . . . . . . . . . . . 425,801 
El ectric machines or motors, b rush holder for dy-

namo, � .. A. La Roche . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.4:l5 
Electric meter, V. Popp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.57!l 
Electric snap switch,  C .  J. Hamilton . . . . . . . . . . . . . . . 425,f07 
E lectric switch, E.  P. Warner . . . . . . . . . . . . . . . . . . . . . . 425,96:-i 
E lectrode, secondary battery. J. F.  McLaughl i n . .  425.8i 9 
Elevator or hoist fire escape. H. V. A p pley . . . . . . . .  425,\124 
Embossing and the l i ke, apparatus for, T. J .  

Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,826 

Iron. See Soldering iron. Rai l way rails,  reducing. W. H .  Howel l s  . . . . . . . . . . . .  425,881 
Jack. See Carriage jack. Lifting jack. Wagon Railway spike, J. Ch urchward . . .  . .  . . . . . . . . . . . . . . 425,407 

jack. Railway .ystem, electric, D.  G. Weems . . . . . . . . . . . . . 425,!l64 
Jewelry, compound for cleaning. Ii". Gra:ife, .Ir . . . . . 425.668 Railway system, electric h eating apparatus for 

J oint.  See Rail joint. electric. M .  W .  Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,757 
Journal box. T. Gare . . . . .  . . . . . . . . . . . . . . . . . . . . . . 425.569 Railway tie.  O. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  425,747 
K ettle sup porter, J .  M. Rohm . . . . . . . . . . . . . . . . . . . . . .  425,701 Railway track laying machine, G. Roberts . . 425.8'29. 425.\)01 
K n itting mach i n e  circular. Lippitt & Pope . . . . . . .  425.617 Rai l way trolley guard. electriC, E. Thomson . . . . . . .  425,640 
K n o b  attachment,  \V. R. B riggs . . . . . . . . . . . . . . . . . . . . 425.i43 Railway trolleys. safety attachment for electric, 
Lamp, Duncan & Ful l erton . . . . . . . . . . . . . . . . . . . . . . . . . .  425.498 F. C.  Wheeler. . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  425,720 
Lamp, i n candescent. 1.\ A. Edison . . . . . . . . . . . . . . . . . .  425,761 Rai lways. contact device for electnic. F. O .  Black-
Lamp shade, J .  P. Boesen . . . . . . . . . . . . . . . . . . . . . . .. . . 425.735 well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.488 
Lamp shade holder. J.  Jauch . . . . . . . . . . . . . . . . . . . . . . 425.800 Rake. See Hay rake. Lawn rake. 
Lamp socket. i n candescent. J. J. Bradley . . . . . . . . . . 425.741 Recl ining chair. L.  Goetel . . . . . . , . . . . . . . . . . . . .  ' � • . .  425.7� 8  

Lam p. apparatus for suppl y i n g  o i l  to, J .  B.  Fenby 425,tili6 Recorder. S e e  Phonograph recorder. 

Lamps, \Jut-out for incandescent electric, T .  A .  Reflectors. m a nufacturing doubl e surtace gla8s, E. 
Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420,7(;2 A . G i l linder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,939 

r .. amps, sllPplying oil to, J. B. Fenby . . . . . . . . . . . . . . . 425.6tl7 Refrigerating tank for tran s porting milk and 
Lasso for horses. automati c, M. "b"oreman . . . . . . . . . . 425.771 

I 

other dairy products, H .  Pearson . . . . . . . .  � . . . . . . 425.578 
Latch for elevatur doors. t'afety, .1 . J o h n ston . . . . . .  425.802 Refrigerator car. W. Oeuchting . . . . . . . . . . . . . . . . . . . . . 425.599 
Lawn rake a n d  sweeper. �1 . 1£. Pontious . . . . . . . . . . . .  425,695 Refrigerati n g  chambers, venti1atiD� outlet for, L. 
Leaf turner, G. W. Leevey . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,810 Schaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,B:11 

Letter opener, D. W. Shole . . . . . . . . . . . . . . . . . . . . . . . . . 425,586 Refrigerator, hydraulic, J. J. &: F. J. Geraghty . . . . 425,541 

Regi ster. See Cash register. 

H.�torLs. ap parat.us for charging, J. H. Du V iv ier .. 425,aaS 
ltice h u l l e r  and polisher, W. S. Mallard. . . . . . . . . . .  425.6&1 
Rock dri l l ,  W. H. A dams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.532 
Rock drill  and i nstrument using revolving hamM 

mers, W. G.  A. Bonwill . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,737 
Rod. See If lue cleaner rod. 
Roller. See Shade roller. 

Holling wide bars or plates, mill for, W. G .  How-

ell  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.880 
Itoofing, metallic, L. L. Sagendorph . . . . . . . . . . . . . . . .  425,,::0 
Rotary engine, B. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.5() � 
Rubber �rom waste rubber stock, reclaimIng. N. 

C. M itchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,800 
Ruler, slate, P. E. Demarest . . . . . . . . . . . . . . . . . . . . . . . . .  420.49:; 
Saddle. harness. L.  P. B est . . . . . . . . . . . . . . . . . . . . . . . . . .  425,73 1 
Saddle, harness, M. M. Hitt . . . . . . . . . . . . . . . . . . . . . . . . . . 425 792 
Safe. Harrison & W arin g . . . . . . . . . . . . . . . . . . . . . .  . . . . 425,508 
Safe, b u rglarproof, A. G. Burton . . . . . . . . . . . .  �25.4ua, 425.404 . 
Safe or vault, D. O. Paige . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.451 
Sash cord fastener, D. L.  Reber . . . . . . . . . . . . . . . . . . . . .  425,906 

Sash cord guide, F. W. Hoefer . . . . . . . . . . . . . . . . . . . . . . 425,940 
Sash fastener, A. O. Shatsick . . . . . . . . . . . . . . . . . . . . . . . .  425.4b'2 
Sash fastener, M. C. Tul ly . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,628 
Sawmill set works, etc., intermittent grip for. W .  

S. Beeman . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  425,398 
Saw set, II. R. Braunsdorf . . . . . . . . . . . . . . . . . . . . . . . . . .  425,742 
Saw swage, W. A. M ilford . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,895 
Saw, wabble, L. B. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.'100 
Scissors, pocket, J. Badger . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.560 
Screw cutti n� die and stock, W. E. Canedy . . . . . . . .  425,655 
Seal loCk. I • .  A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,400 
Seaming and crimping machine, can, W. D .  

Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,744 
Seat. See Car seat. 

Secondary battery, J. F. McLaughlin . . . . . . . . . . . . . .  425,818 
Secondary battery. G. Phili ppart . . . . . . . . . . .  425,902, 425,957 
Sectional boiler. A. H. Fowler. . . . . . . . .  . .  . . . . .  . . . . .  425,415 
Sectional boiler, J. J. Hogan . . .  . . . . . . . . . . . . . . . . . . . .  425.426 
SecurinJl device, A. T.  Wentworth . . . . . . . . . . . . . . . . .  425.719 
Seeding machine wheel, H .  J. Phelps . . . . . . . . . . . . . . 425.95<1 
Separator, F. T.  M u e l l er . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.448 
Sewing machine, P. A. Darracq . . . . . . . . . . . . . . . . . . . . . 426,5.19 
Sewing machine tuck marking attachment, E .  

Seitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,900 
Sewing machme. wax thread, G. A mborn. Jr . . . . .  425.722 
Sewing on buttons, machine for. J. P. Hallenbeck 425,422 

Shade roi l er, S. H artshorn . . . . . . . . . . . . . . . . . . . . . . . . . 425.'i8i 
Sheave, W. H. Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,704 
Ships' boats, apparatus for hoisting and lowering. 

G.  Peirce. . . . . . . . . . . . . . .  . . . . . . . • . . . . . . . . . . . . . . . . . .  425.%5 

Sb irt pocket, J.  M,. Cam pbell . . . . . . . . . . . . . . . . . . . . . . . 425.i50 
Shoe, C. H .  Des Lauries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.598 
Shoe fastening, A. B. D rautz . . . . . . . . . . . . . . . . . . . . . . . . 425,567 
Showcase covers. automatic lift for, J. Lehn-

beut.er . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.8111 
Shower bath, etc . . H .  Scbalfstadt . . . . . . . . . . . . . . . . . .  425,702 
Shutter fastener, J .  J o uet . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42[l.884 

Sh utter worker, I�. F. Norri s . . .  . . . . . . . . . . . . . . . . . . .  425,450 
Sillht feed lubri cator, W. F. Van Guy.ling . . . . . 425,590 
Signal, W. A. li ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,6lJ 

Signal bOX, M. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,576 
Signal lock, E. S.  Piper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.549 
Sink trap . . ). J. Van De W al l e  . . . . . . . . . . . . . . . . . . . . . . . 425.641 
Smoke consuming furnace, Bergen & Doerfier . . . .  425,730 
Sofa or settee, folding, C. U. ArnoJd . . . . . . . . . . . . . . . 425,48:i 
Soldering iron for capping cans, N. G.  Numsen . . . . 425.691 
Spark a r rester� A. Thomson . . . . . . . . . . . . . . . . . . . . . . .  425,555 
Spike puller, C. 1£. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . 425,526 
Spinning spindle and support therefor, H. A. Bur-

l i ngame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425$10 
Sprino:. See Vehicle spring. 
Sprino: bending machine, S.  I •. Bond . . . . . . . . . . . . . . . .  425.736 
Spring washer, S. W. Wales . . . . . . . . . . . . . . . . . . . . . . . . . . 425 .476 
Sprinkler. See A utomatic sprinkler. 
Sprinklers, C. W. & C. D .  Park . . . . . . . . . . . . . . . . . . . . . . .  425.626 
Square and protractor, combined tray, li\ E. Rob-

erts . .  . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  425.698 
Stable, cow, P. B i dwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.649 
Stand. See Heating coil stand. 
Station i n dicator, automatic. C. W. May . . . . . . . . . . . . e5.685 
Steam boiler, A. S. Emery . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,766 
Steam engine, J .  Ell is  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,764 
Stocking-e. board for finishing. W. H. Howard . . . . .  425,796 
Stone polishin� mechanism, W. H .  B.  Perry . . . . . . .  426,628 
Stopper. See Bottle sto pper. 
S tore service apparat us. O . A. Howland . . . . . . . . . . . . 425,4.10 
Stove. hot water, C. Slegener . . . . . . . . . . . . . . . . . . . . . . . . 4�5 •• 1 I  
Stove, range, etc., E. Bergen . . . . . . . . . . . . . . . . . . . . . . . .  425.-187 
Slove, straw b u rning, Tacey & Sharkey . . . . . . .  _ . . . . 425,7 1.1 
Streams for motive power, device for utilizing 

elevated running, H. T. H�y . . . . . . . . . . . . . . . . . . . . . 425,791 
Stump pull er. G. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,671 
Subsoiler and bush puller, T. J. Rogers . . . . . . . . . . . . . 42MtiO 
Supporter. See Kettle supporter. 
Switch. See Electric switch. ElectriC snap 

switch. 
Switch lock, J. A. McNight . . . . . . . . . . . . . . . . . . . . . . . . . 425.952 
Switch mechanism. safety, J. Westcott . . . . . . .  . . .  425,557 
Table. See Portabl e  table. 
Table leg connection, P.  H erbert . . . . . . . . . . . . . . . . . .  425,948 
Tableware for ships, F. Ezell . . . . . . . . . . . . . . . . . . . . . . . .  425,768 
Tank. See Refrigerating tank. 
Tar residuums, utilizing aCid, C. Rave . . . . . . . . . . . . . .  4�5,005 
Target, !iying, W. T. Best . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,i3'J 
Tea kettle, E. 1£. Boles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.400 
Tel egraph, car, W. F. Stevens . . . . . .  . . . . . . . . . . . . . . .  425.466 
Telegraph transmitter, F.  W. Jones . . . . . . . . . . . . . . . 425,511 
Tele�raphs, balanced pen for autographiC, H. 

Etheridge . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,413 

Telegraphy. receiving apparatus for cable, P. B. 
Delany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,5!>7 

Telephoue b e l l  a n d  connection, D. H. Rice . . . . 425,681 
Telephone purposes, electric circuit for, A. W. 

Berne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.858 
Telephone sy.tem, J.  J. Carty . . . . . . . . . . . . . . . . . . . . . .  425.86:; 

Telephone, multiple. J. J. Carty . . . . . . . . . . . . . . . . . . . . .  425.882 
Tem perature controller. electriC, E. H. Parker . . . . 425.625 
Tent, swing, B. �'orbriger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,540 
'l' herm o·electric battery. J. Edelkamp . . . . . . . . . . . .  425,560 
'l'h i l l  couplin"s, anti-rattler for. J . Doty . . . . . . . . .. . . 425,;'67 
Tbil l  coupli ngs, anti-rattler for, 1. S. K rick . . . . . . . . 4�5.8b8 
Thrtlshing machine, J. H .  MeUck . . . . . . . . . . . . . . . . . . . . 425.44" 
Tie. See Railway tie. 
'l'obacco curing house. W. H. & H .  A .  Power . . . . . .  425.6\'6 
Tobacco h anger, W. A. Petree . . . . . . . . . . . . . . . .. . . . . .  425.:'HS 

Toe weight,  C.  W. Van Etten . . . . . . . . . . . . . . . . . . . . . . .  425.474 
Tongs, crane, D. O .  Paige . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.452 
Tongue support, W. S. Speer . . . . . . . . . . . . . . . . . . . . . .  425.708 
Torpedo and torpedo detonator, H. A. Callahan . . 425.860 
Toy or game. W. F. Lott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,575 
'Foys and the like.  stand fat, F .  M. Schilling . . . " . .  425,709 
Trace ... � "rier. J . S. Brown . . . . . . . . . . . . . . . . . ' . . . . . . . .  425,746 

Trace fastener, J. Duft' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,868 
Tractor, G. I I .  Edwards . . . . . . . . . . . .425.600. 425,662 to 425.665 
'l'ran sporti n g  loads, means for, Arnodin & De 

Palacio . . . . . .  . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . .  "··25,'124 
Trap. See Sink trap. 
Treadle power. W. Hararove . . . . . . . . . . . . . . . . . . . . . . . . 426.571 
T ro l ley,  Po rter & G eorge . . . . . . . . . . . . . . . . . . . . . . . . . . .  425,694 
1.1ruf'k tor cars . m o t o r  • .  J. A .  & G. M. BriH . . . . . . . . . .  425.653 
'l'ruck, hand, F. J .  1i'ai rchild . . . . . . . . . . . . . . . . . . . . . . . . 425,871 
Truss, I,. B. Stuart . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . 425.713 
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Tubular articles. macblne for applying fittings 

and trimmings OD. 'V • .  J ackson • • . . • • • • • . • • • .  , . .  ,(25,510 
Tug. bame. W. E. K i n "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '25.618 
Typewriter, J. Hall  • • • • . . . . . . . • . . . • • • . • • • • . • • • • . . . • . .  425,876 
'l'ypewriter, Van Fleet & G raft' • • • • . • • • • • • . . . . . . . . . • . 425.589 

Typewriters. copy bolder for. J. Cbase . . . . . . . . . . . . . 425.406 
T y pewriting macb i n e, A. \Y. Cash . . . . . . . . . . . . . . .. . . . 425,!Hl 

rrypewriting machine, J. Hutchison . . . . •  0 • • • • • • • 0 .  425.W9 

Va!!i nal injections. ap paratus for removing the 
waste liquids from, P. A .  Adelmann . '. ' . • . . . • . . 425,55�, 

Valve. P. Conway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.'j5ti 

\' alve. E. W. Luce . . . . . . . . . . . . • . • • . . . . • . • . • • • • . . • . . • •  425.442 
Valve for air brakes, automatic .. H. Guels (r) . . ll,Oi] 
Valve. automatiC. J. Clapp . . . . . . . . . . . . . . . . . . . . 425.151, 425.702 

Valve, rotary balanced, C. R. Hawkins . . . . . . . . • . . . .  425,610 
Valve. slide. E. Lesli e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.681 

Vapor burner. J. Stubbers . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.6.19 

Vat. See Dye vat. Milk vat.  
Vehicle spring, n. C. Coo k .  . . . . . . . . . . . . . . . . . . . . . . . . 425.755 
Vehicle. two· wbeeled. J. Daley . . . . . . . . . . . . . . . . .. . . . . 425.560 

Vehicle. two-wbeeled. C. A. Davis . . . . . . . . . . . . . . . . . .  425.410 
Vehicle wheel. L.  H. Donkel . . . .  . . . . . . . . . . . . . . . . . .  425.H34 
Vehicle wbeel, A. C. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.506 

Vehicle wheel. ){ I J rsman & Higby . . . . . . . . . . . . . . . . . 425.898 

Vehicle whee l .  S. S.  Nuckolls . . . . . . . . . . . . . . . . . . . . . . 42.1,900 
Velocipede. H. C. Goodrich . . . . . . . . . . • . . . . . . . . . . . . . . .  425,779 
Velocipede. C. G. Toense . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,471 
V elocipede, B. L. Toquet . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,837 
Vent pell. automatic, C. Wayte . . . . . . . . . . . . .  . . . . . . 42{,.530 

V i g n etter. II .  J .  Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.812 

Viol in  bcw, .T .  Glass  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  425.503 
Violin case, G. A .  Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.·127 

'Vagon body and stake holder, l1J. A. I .. einard . . . . . . 425.811 
'Va.zon jack. S. Lincoln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425,682 

Wall paper exhib itor. T. H.  }tritz . . . . . . . . . . . . . . . . . . .  425.417 

'''ai ls ,  binding plate for brick, C. Bischoff . . . . . . . . . .  425,854 
\Vardrobe hook, U. W. Tucker . . . . . . . . . . . . . . . . . . . . . 425.918 

Wash tub pipe connection.  B .  C. Smitb . . . . . . . .  . . 425,553 
'Yasher. See Spring washer. 
'Vash.lng machine, G. \Y. Ballard . . . . . . . . . . . . . . . . . . .  425.il97 
W ashing machine. D. W. Bowman . . . . . . . . . . . . . . . . . 425.563 
\Va!-4hing mach i n e. L. II. Canfield . . . . . . . . . . . . . . . . . . .  425.861 

'Vashiog machine.  r.:. G. Patterson . . . . . . . . . . . . . . . . . .  425,693 

\Vashing mach i n e ,  Dit  J.allemand & G raveL . . . .. . .  42;'),889 
\Vatch cases, d ecorating. E. Leach . . . . . . . . . . . . . . . . . . 42.').808 
Watch cases, machine for decorating, E. Leach. 

425,SG7. 425,809 
Watc hmaker'S staking and punching tool. E. 

Hivett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425.522 
Wat.ch, t ime trikinlZ. J. Robinson . . . . . . . . . . . . . . . . . . . 425.582 

Water closet, ��rame & Neff . . . . . . . . . . . . . . . . . . . . . . . . . . 425.41 6 

\Vater closet tank

.

, P. \V hite . . . . . . . . . . . . . . . . . . . . . . . . 423.921 I \Vater conductors, t"astener for, 'V. H. Berger . . . . 425.852 
Water jacketed boiler. J. J.  Hogan . . . . . . . . . . . . . . . . . . 420.942 
Water motor. A. ,r. Kuehn . . . . . . . . . . . . . . . . . . . . . . . . . . . 42;').806 
Wave power. N. O. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �25.!l27 

Weather strip,  sliding. 'V. Fitzpatrick . . . . . . . . . . . . . .  425,414 
'Velding compou nd, M. G arrison . . . . . . . . . . . . . . . . . . . . 425.418 
Wheel. See Car wheel. Fiftb wheel. Seeding 

mach i n e  wheel. Vehicle wheel. 
W hiWetree. H .  L. Moyer . . . . . . . . . . . . . . . . . . . . . . . • . . . .  425.546 
W indmill.  E. B. & O. E. Winger . . . . . . . . . . . . . . . . . . . . . 425.SH 
W ire stretch er, .T.  W. K i n g  . . . . . . . . . . . . . . . . . . . . . . . .  425.805 

Wool. cotton, etc., machine for o penin£ and m ix-
ing. 'rindell & D i ckerson . . . . . . . . . . . . . . . . . . . . . . . . . 425.715 

Woven pile fabric. Lister & Reixacb . . . . . . . . . . . . . . 4<!5.437 
\V rench, T. Young.  . . . . . . . . . . . . . . . . . . . . . .  425.G47 

DESIGNS. 

A i r  compressor case. E. ,V. 'Veatherhead . . . . . . . . . . 19.765 
Carriage body, � 1 .  Wood h u l l  . . . . . . . . . . . . . . . . . . . . . . . . 1fl.766 

Chain bar. watc h ,  W. F. Duryea . . . . . . . . . . . . . . . . . . . . .  19.759 

H i s h ,  \V. G. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.764 

��l ectricul appiian ces. cabinet for. H . E. Wait e  . . . . . 13.76:3 
Harue l i n e  rin,e.  'V. B. Hayden . . . . . . . . . . . . . . . . . . . . . . 19.i(il 

Handle for s l eighs,  etc . • G. S. CaldwelL . . . . . . . . . . . . . 19.758 
Necktie. J.  II. Fl eisch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1il.1(;() 
Pot or j ..... C.  W .  Meinecke . .  . . . . . . . . . . . . . . . . . . . . . . . .  19.7G2 

TRADE M A RKS. 

Blood purifier entirely of vegetable orIgin. S. E. 
M cCormick . . . . .  . . . . . . . . . . . .  . . . . . . .  . . . . . . . .  . . . .  17.783 

Blue. laundry. H eller & Merz Company. . . . . . . . .. .  17.7'1'1 
Blu e. was h .  J. D e  Fremery & Co . . . . . . . . . . . . . . . . • . . . . .  17,715 
Catarrh snutr. F'. C.  Keith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.760 
Cigars, H. Lutmer . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i,782 
Compound for removing �tains. grease. etc., from 

the skin and for other toilet purposes. H. Rob-
bin s .  . . . . . . . . . . . . . .  . . .. . . . .  17.786 

Emery wbeels and Ilrinding machinery in which 
they are used, Tanite Company . . . . . . . . . . . . . . . . . 17.764-

J!'ood for birds and fowls. natural and prepared, E. 

R. D u rkee &. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,772 
Hai r curlers provided with a comb. G. L. Thomp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,78fJ 
Horses. body wash in the form of tablets for. 

Buntin Drug Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.768 
Lobst.ers. herring, mackerel, and clams, Hatheway 

& Co . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . • . . . . . . . . . . . . • . . . .  11.776 
I�otion. healing, W .  J. Iqndley . . . . . . . . . . . . . . . . . . . . . . . .  17 ,774-
Medi cal appliance for the cure of catarrh. 'V. 

Northu p . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.7G3 

Medical com poun d for liver di :!eases, .1 . L. Cooper. 17,759 

Medical remedies, certain named. J .  A. W. (i'er_ 
now . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  17.773 

M ediCinal compound for headache. sleepl essness, 
etc. Johnson, Glover & Company . . . . . . . . . . . . . . .  17,781 

Medici.al to nic  in Dills, tablets. and supPOSitories. 
M .  W .  Sno'v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . li.iSS 

Pantaloons for men and boys, Moses, Sohn & Op-
penheimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,762 

Ptlls. Rogers & Irvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ]7.781 
Stove polish,  Buffalo Polish Com pan y . . . . . . . . . . . . . . .  17.7117 

Burllical instruments, Jetter & Scheerer . . . . . . . . . . . . . li ,76L 

Teas. mixed, Carlton's Blended -Tea Company • . . . . .  17,770 
Thread, book sewing, 'Yil l imantic Linen Company. 

17,7(15, 17,766 
Tobacco, cigars. and cigarettes. smoking and 

c h ewing. J. G. Butler & Co . . . . . . . . . . . . . . . . . . . . . . . .  ]7,769 
Tobacco, plu;;t chewIng and smoking, Hodgin Bros. 

& Lunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,iiS to 17,780 
Tonic and gen eral st imulant,  Mellier Drug Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . • • . . . . .  . • . . . .  17,784 
'Po n i c  and resolvent. alterat ive, and expectorant, 

blood. A. B. C. Chemical Company . . . . . . . . . . . . . . . 17.158 
\V a�hi lJg com pounds. P. Riddle . .  : . . . . . . . . . . . . . . . . . . .  17,i85 
W eights and similar exetcising apparatus, pulley, 

J.  Eo Do .... <1 • • • • • • • • • • • • • • . • • . • • . • • . • • • • • . • • • • • • • • • .  17,111 

A P-rl n ted copy ot the speCIfi cation and -.:: :;twing of 
any patent in the foregoing l i �t w i l l  be furniShed from 
this o tli ce for 25 cents. I n  ordering please state the name 
and nnmber of the patent deSi red. a.nd remit to Munn & 
Co . •  :�/ l Broadway. New York. 

Cnnadian Pat en t" may now be obtained by the 
inventors for any of the in ventions named in the fore� 
going l ist. provided they are simple. at a cost of $4U 
each. If  complicated. the COSt will be a I it l le  more. Ii'or 
Culi in�truction8 address MUnn & Co .. :�fi1 Broad way, 
Hew York. Other foreign pat.ents may al." be ublai n ed. 

$titufifi t �tutritau� 

InSi d e  PR8"e, each I neertion - .. - .,. :)  centll n. IIDe. 
Back Pna-e. ench i n sertion - - - S1 .00 n l i n e . 

The a.bove are char�es per aJlate line-about ei�ht 
words per line. This notice shows the Width of the line. 
and is s �t i n  agate type. Engravinjls may head adver
tisements at the same rate per agate line, by m easure
ment, as the letter press. Advertisements must be 
received at publication office as early as 'rhursday morn
ing to appear in n ext issue. 

U SE ADArnANT WALL P LASTER 
It i s  Hal'el t J)eufte, a n d  A d

· ive. Does nOt check 01' crack. 
impervious to wind.  water. 

disease germs. It dries i n  a 
hours. It ca .. n be applied i n  

kind o f  weather. It is in  gen
use. Licenses granted for the 

,::!:ml:"m.g.llS IlH!. and sel l ing. 
, A ddress A D A M ANT M FG .  CO. 309 E. G e n esee � t . t  

__ ���!:�� ______________ ���·�y�r�ll�c�II�_e_·.  __ N_. __ ¥_. 

W E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
lliustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through
out the year at a temperature of from iUo to 36°. Con .. 
tained in S('rE�Tn'[C AMERI C A N  SUPPLl:l\£F.XT No. 1 16. 
Price 1 0  cents. To be had at tbls office and of all news. 
(lelllers. 

R E M I N CT O N 

STANDARD TYPEWR ITER .  
G o l d  IU e,lnl-Plll'i s Expo.ition, lSS9. 

Wyckoff, Seaman s &. Bened ict 
3 27' BROADWAY, N EW YORK. 

F ine Taps, Dies. Reamers, Etc. 

1�l glulliJlll aud Gl'een River Scrc,v P1ntes. 
Bolt Cutters, Hand and Power Drilling Machines, Punch

ing Presses, 'r ire Ben ders, Tire Upsettcrs, and oth ... 
er I .. abor Saving 'rools. Send for Price List. 

WILEY & RUSSELL M FG ,  CO. , G reenfield ,  Mass. 

Steam! Steam! 
Qual ity H i gher, P rice Lowe r .  

Ji"'or Strictly Cash. Complete Fixtures except Stack. 
2 - Horse Eureka Boi ler  and Eng ine ,  • $ 1 35 
4- " " " " "  • 2 I 0 
Other sizes at low prices. Before you buy get our pri(�es. 

B .  W. PAYN E &. S O N S ,  
Drawe,' 5 6 .  E LM I RA , N. Y. 

Drill Presses, Ch ucks, Dril ls ,  
Dogs, and machinists' and ama
teurs' o ll tfits .  Lathes o n  trilli. 
Catalogues mail e d  on apphcation .  
165 W .  2 d  St., Cincinnati. O.  TH E  P E N N A .  D I A M O N D  D R I LL & MFG. CO. 

I B l ltDS UOltO, l' A . ,  Builders of Higb Clas. 

IIII��� Steam }1ngines. Diamond Drilling and G eneral 
Machinery. Flour Mill Rol l s  Ground and Grooved. 

54 TH EDITION.-1.13TH THO USAND. 

ENGINEERS' POCKET · BOOK 
By C H ARLES H .  H ASWELL. 

Mechanics' and Engineers' Pocket·Book of Tables. Rules, and Formulas pertaining 
to Mechanics, Math ematics. and Physics : including Areas, Squares, Cubes, and 
Roots. etc. ; Logarithms,  Hydrau l i cs, H y d r·od y n alll ics. St.f>am and the Steam-En
gine. Naval Architecture. Masonry, Steam-Vessels ,  Mills, etc. ; Limes. Mortars, 
Cements. etc. ; Orth ograp h y  of Technical Words and 'I'erms, etc. , etc. 12mo, 
Pocket-Book Form, pp.  930. $4. 00 . 

. .  I cannot find words t.o express my a dmiration of the skill and indu stry displaycd in producing the same. 
To you belongs the honor of having prce-ented to the world a book contai ning more positive in formation than 
was ever before published. I con l d  WIth j u stice eay more. -Extmct fnnn a Letter to the Autlwr from the late Capt. J. ERICSSON, tlte celebmted Bngi1l£er. 

B Y  THE SAME A UTHOR. 

MENSURATION AND PRACTICAL GEOMETRY. Containing Tables of Weights 
and Meaoures ; Vulgar and Decimal Fractions ; MenHuration of Areas. Lines, Sur
faces. and Solids ; Lengths of Circular Arcs ; Are as of Segments and Zl)ues of a 
Circl e ; Board and Timber Measure. Centres of Gravi ty , etc. , etc. With a Treatise 
on the Carpenter's Sl ide-Rille and Gauging. 12mo. Sheep, pp. 324, 90 cents. 

Published by HARPER & BROTHERS, New York. 

Tlte above "'orks a?'e /01' sale by all booksellers, or will be smt by HARPER & Bno"HER8, postage 'Prepaid. to any 
part 0/ the United Slates. Canada. 0/' .Mexico. on receipt of price. HARPlm's NRW CATALOGUE. a descriptive 
list oj over 300 VOlumes, sent. postpaid, on receipt Of Ten Cents. 

�---.,.,., - P A T E N T  P OC K E T  O I L E R  A N D S H E AT H  
Handiest Oiler i n  tbe market. Releases ONE drop o f  011. No 

waste or leakage. For gunfl-. fishing reels, bicycles, typewriters, 
ABSOLUT .I£LY Ant. AND OIL TIGHT. llRIDGE33'it¥'''ij.t;jliri�
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S P E C ::J: .A. X.  N'c)T ::J: C E :  
We have recently issued a priced Catalogue of 

MINING, TUN NELING '" QUAR R Y I N G  I UCHINERY. 
This is a l arge volu me, profusely illustra.ted aDd com
piled with the view of placing- intelligently before the 
public Fnct", and Fiau I'es relating t o  EqUipment, Cost, 
and O

,)
e l'ation of M i n i n g, T u n n e l i n g, tllId QUllrry-

!�t'�dP o':II!�;,m���Vi �� bRO�l� fEX��\ VA Tlok
nt

�l: 
C O lflPRE;;S ":D A li t .  To others it will  b e  sent on 
recei pt o f  50 cents i n  stamps. 

I N G E RSOLL- S E R G EA N T  R O C K  D R I LL C O .  
No. 1 0  Pnl'l. Place, N e w  York, U .  S .  A .  

$3 PRINTING  PRESS . li:'�n�i
!
l
�: C��t:� 

logue for two stamps. Kelsey & Co., Meriden, Conn. 

THE CHEM ISTRY OF GLASS. -AN 
Interesting lecture by Prof. Gustav Gehring. Tbe bis
tory of glass making. The materials used in the manu .. 
facture. The glass furnace and t h e  tools. Properties 
and uses of glass. Coloring glass. Hesults in the pro
duction of toughened glass. Contained in SCIEN'l'U' I C  
AM "RICAN SlTP PLEMENT. N o .  737 a n d  7aS. Price 1 0  
cents eacb . T ,  b e  had a t  tbis oWce a n d  from a U  news_ 
dealers. 

OIL WELL SUPPLY CO. Ltd. 
9 1  &: 92 W A 'J'ER STREET, 

P l ttsbu r gh, l'n. ,  
Manufacturers o f  everything needed for 
.a.�T:EISX.a.N �ELoLoIS 

lor either Gas. Oi1, Water. or MineraJ 
Tests, BoiJers. Engines, Pipe, 
Cordage. Dril ling Tools, etc. 

I l lustrat ed catalogue, price 
lists and discount sheets 

on request. 

ARTESIAN Wells. Oil and Gas Wells. drilled 
� =���� W:�o

d
:;r;:u���� 

��:8f��sg c���;�i
n
Jm���� 

able Horle Power and Mounted 
Steam Drilling Machines for 100 to 1\00 ct. Send 6 cents tor illustrated 
catalogue. Pierce J\ I·tctli nn  

ati8i:!�e��:�e�'W:�\�rt· 

N O W  R E A D Y .  

Experimental Science, 

By GEo. M. HOPKINS. 
• 

740 P ages . 680 I l l u strat ions .  

P R I C E ,  by mai l ,  postpa id ,  • • • • $4.00 

SEN D for FREE I LLUSTRATED C IRCULAR and 
Table of Contents. 

rv1 U N N  & CO. ,  Pub l i s he rs, 
(i!)ffirt of Ih1' Idtadi�ft� �mtdc�u, 

361 Broadway, N ew York.  
" Know th Law and Avoid  Litigation." 

AYNE'S LEGAL ADVISER is a 
new epitom e  of the I�aws of the States 
of our Union and those of the General 
Government of the United States. and 
w i l l  be found invaluable to those who 

forced to appeal to the law. as well 
I to that large class who wish to avoid 

Large 121110, cloth, 320 pages. Price 
1 . 1) 0 .  

Post paid on receipt of 'price. 

29 lX:fl
E

lJ����n�UJt����k�� {'.?.���. Y. 

RAILWAY AND STEAM FITTERS' SUPPLIES 
Rite's Little Giant Injector. 

SCREW JACKS. STURTEVANT BLOWERS. &0. 
JOHN s. URQUHART, 46 Cortlnndt St., N. Y. 

N U T TA P P I N C  
MACHINE. 

D U R R E LL' S P AT E NT. �? � M�\llne
i.� 1l;,,.. � spln.11es• 

" 2  U aXl u S  U 
Capacity of 7 i!lplndles. 8.000 per 

10 hours. 
ACknowledged to be an indispens

able tool Manufactured by 
WM. H. I .OCK. 

Bnffillo,  N. Y. 

STEEL TYPE for TYPEWR ITERS, 
Stenci ls ,  Steel Stam ps, Rubber 

and M etal Type Wheels. 
N e w  Yorl. Stencil WOl·lu. IUfra. 

100 Nassau Street, New York. 

STEVENS l'ATENT 

IDEAL PENCIL DIVIDERS 
N o .  69. Sent by mail. postpaid. 

3 inch only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '1.75 
u·-c --- Our g-oods exceJ , for neatnesM and fine fin

ish, any other make. 
d!:;�ald��? �ri�f��� 
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and Fine Machinists' 'rools. 
lIT Illustrated. cata!o(fl.W free to all. 

J. STEVENS ARMS & '1'00 1. CO •• 
P. O. Box 280. Chicopee Falls. Mass. 

HERTZ'S EXPE RIMENTS . --A PAPER 
by Mr. Joubert. describin g some experiments of his  own 
to verify the celebrated ones of Mr. H. Hertz on the in ... 
tervention of the external medium in electrical phe ... 
Domena. With 2 figures. Contained in bCIENTI FIC 
AMERICA N SUPPLEMENT. N o .  7 34. Price 10 cents. 
To be had at this office and from all uewsdealers. 

CHICAGO NICKEL WORKS. 
MANUFACTURERS OF 

Sohn's Patent Foot Rest, And Other Meta l Specialties. 

:
e
c���� �r�r!�� �� ��t:fa;���� 

small machinery, etc. Have the largest nickel-plating works in the west. Obtain 
oure�tImateon work and submitmerito
rious patents for manufacture and sale. 

WORKS. 93 &95 E. Ohio St. Chicago 

© 1890 SCIENTIFIC AMERICAN, INC.
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H E N R Y C A R E Y  B A I R D  IlL CO. 
Industrial P llbli.hH., Boobellers, and Importers, 

8 1 /1 \Va l n u t  St .. )'hi l a d e l phia, I'a . ,  U. S .  A. 
� O u ('  new and Revised Catalo�ue of Practical and 

Scientific Rookf'. 86 pages, 8vo, and our other Catalogues 
and C i reul al's. the w h o l e  covering every branch of Sci
ence applied t.o the A rts, sent free and free of postage 
to any one in any part of the world who win furnish his 
address. 

SEVE NTEENTH TR I E N N IAL EX H I BITION 
--OF 'l'HE-

MASSACHUSETTS 
�n�rit�DI Mch'ni� A::��i�ti�n 

OPENS 
I n  their s pacious building o n  Huntington Ave .• Boston. 

O C T O B E R  1, 1 890, 
Closit:g N o v .  2 9 .  Manufacturers, "Inventors, and M e 
ehanics i l l  e v e r y  l ine of Industry. Masters a n d  Students 
in every department of Science and Art. are in vited to 
send the i r  address. Copies of the regulatlons a n d  blank 
u pplicatiolls will b e  forwarded and an desired informa
tioD furnished. 

J A IlI E S  CA. HA YNES, 
Geueral Manage}'. - ---_._---------...;;..-

FO R SA L E. 
( )wing to dissolution of partnership, 

C .  H. DE LAMATER & CO. 
ltl1ye dosed their extensive manufactory a t  the 
root of West 13th Street, Xl'W York, disposed of 
Hot Ail' Pu mping Eng-ine and Steam Pump busi
Hess to the DE LA�IATER IRON 'WORKS (incorpo
I 'ated lS8fJ), and to dose out the remainder, ofl'er 
I'm' sale a \"81',)" desirable lot of 
L athes, Planers, Drilling, Shaping, Slot

ting. Boring, Cutting Off, Nut Tap
ping, Bolt Cutting, and Milling Ma

chine s , Gear Cutters, Emery Tool 
Grinders, Screw Machines, 

Vises, L athe and Planer 
Tools, Drills, T aps, 

And a variety of 

Small Tools, Boiler Punching and Shear
ing Machines, with lot of Small Tools, 

Anvils, Sledg�, Tongs, 
Hlocks, Hope, Bolts, N nts, Washers, Packing, Pipe, 

Fitting-s, Brass Yal ves, Bar Iron and Steel, 
�team Hammers, and three Rider 

Cut-off Engines. 

A P R A C T I C A L  
WHAT Pa)'ne'� Business Educator. An encyclo

pedia of the kllowledge necessary to the con-

YOU duct of busin ess. lVlodel B usiness Letters . 
and Answers j Lessons in Penmanship ; In-
terest 'rabIes ; Rules of Order for Deli bera-

WANT t I v e ASlsemblies and Debatmg Societies i Ta
I bles of ,,"-eH!hts and Measures, Standard and 

the Metric System ; Lessons in 'r y pewriting ; Dictionary 
o f  Mercan t i l e  Terms; Interest Laws of the United States; 
Val ue of Foreign Gold and S ilver Coins in the United 
States ; Rules o f  P u nctuation ; Marks of- Accent ; D i c
tionary of Synonyms, etc., etc. ; making in all the most 
compl ete self-educator published. Containing 608 pages, 
bound in extra cloth. Price $2.00.  Post paid on re-
c�� °Jl�i
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HOME-�IADE INC U BATOR.-PRACTI-
.cal directions for the ma nufacture of an effective incu
oator that has been careful i y  tested and found to per
form aJ I t h at may be reasonably expected ; with direc
tions for o perating. \Vith 4 figures. Con talDed in SCI
,B :\'TIFIC A:�I\JII; RICA :-i RepPLR�II<�N'l'. No. 630. Price 10 
cents. T'o be had at this office and from all newsdealers. 

p ERFE�;WSP A�� l l E 
'fhe Koch Patent File, for preserving newspapers, Mag
azi nps, and pamohlets, has been recpntly improved and 
price reduced. Subscribers to the SCf li:NTI F I C  AMl!;HI_  
('AX a n d  8C I E XTIl!'IC A;\I ER.I(,A�T SUPPLEl\J I<:NT can be 
suppl ied for the low price of $1 .50 b y  mail, or $1 .25 at the 
office of this paper, Heavy board fides ; i nscription 
. .  SCIEN'.rlFIC A .\l E RICAN . "  in gilt .  Necessary for 
every 011e who wishes to preserve the paper. Address 

lU U N N  '" CO . .  PUbl ishers SCIENT n 'w A lI E RICAN. 

$ citutifit )tutritau. 
± 

BRYANT & STRATTON SCHOOl., 

GENTLEM�!�S����t���rl��' ���. ;l�!�d with the manner in which your Disintectant has purified the closets in m� 8chool premises. I ex-
:��h�

e
:l::e��:t��h:!!� :s�� °Ja1:;ag;e:tt����::: 

aeem 88 fresh and clean at night as in the morning. 
Please refer any person at all scppticai to me. 

Yours respectfully, 
H. E. HIBBARD, Frin" B. &, S. &Aool, 

PRICE LIST. 
Sample Tablet . . . . . . . . . . . . . . . . . . . .  10c. each 
4 oz. 1'ablet . • . . . . . . • • . • . • • • • • . • • • • •  25c. .. 
Box of 50 Small Tablets •• • • ••• • •  o25c. .. 
1-2 pound Can • • • . . . • . • • • . • . . • • • • • •  5Oc. " 
Puwder, per Can . . . . . . . . . . . • • .  25c. u 

Sent prepaid on recei pt of price. De
scriptive circular and sam ple piece to 
try mailed free. Agents wanted. 

THE E.A..J:LEY :OJ:SJ:NFECT.A..NT COo, 
�ole lUnll ufnct u rer.s nnd Patentees, Boy l s t o ll Jl u i l d i n g .  B OY]fil:toli St • •  Roston , IlIns9. 

TYP ' A -==-I< E S  N E W &:. S E C O N D  H A N D _J, B O U G H T, S O L D  AND lIGt D •  EWRI11ER S ATI ONJlL. T EX CHANGE j AN YWHERE I N��.��\j X
lL MA yPEWRITEFl. 1 A L S O  RENTED c�p.�<o,,� 

I � � TH E  U .S · lG£T OlJ f\ f'?-� � :L  , ZOO LASALLE sr.CHICACO . NEW CATALOGU E  ON -';:PPLICATION. 

T h e l<'i .. �t l" 'ize of n G ol d  M e d a l  award ed th e 
. .  Ilu,u lU o ll d " at t h e  l'nris };xlwsi ti o n .  

THE HAMMOND 
TYPEWRITER CO. 

��!I N!� 4!�:!,52!. Str�et�. 

Hoskins' Patent Hydro·Carbon 
B L O W- P I P E  A N D  AS�AY FURNACES. 
No dust. No ashes. Cheap, 
effective, economical, port

able, and auf omatic. 
Send for Price List. 

W. Hoskins, 8J S. Clark "t., 
Room 50, Chicago, Ill. 

AND 

S'J'AVE M A CHINERY. 
Over 50 varieties manu

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

BUFFA [.0, N. Y .  
ALSO A FULIJ LINE OF WOOD WORK I N G  MACHINERY .. 

NAT:tONAL ..... RANKS THE HIGHEST 

STEEL _ ., :::;;- , Elldorse<l by the best Engineers. 
C H A L M E RS ' SP E N C E  CO. , Ollit-e. 59 Liberty Street. TUBE CLEANER Works, 419.425 E. Eighth St.,New York 

- - cular press $8. SIze 
lIS Cheap flo it yourself. Cir-

P · t· for small newspa
per, $44. EveryrID IDe'thing easy, printed 

rules. Hend two stamps for Catalogue to 
factory. KEL!SI,y '" CO., Meriden, Con n .  

FAM I LY ICE MACH INE  �r�J�.r$liJ��n$i�� 
Circular. L. Dermigny, 126 West 25th Street, New York. 

&J!Elt!ST����! 
IN THE WORLD. 

.QGf"Speed, Comfort and Safety . 
; _ AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STA_FORD, CONN. 

PHOTOGRAPHY . MADE EASY, 
��gk�:al�l�u;�����r�E:tr:te�a:ncI;i 
best work on the subject, thoro�hly 
practical and clear. The book of all otli
ers for the amateur and professional. 

New processes, hitherto unpublished. 
Writesan eminent photographel 96'Your 

f��r:lt�::Jff�:.urs:nid �;:ica������r�� 
�����:rpt ���;rc��V¥h�o J�liNC��tfli�l�o� COa:,1 
Publ1�her8, 55 State Street, Chleago. 

DEAFNESS .t. HEAD NOISES CURED b7 _ Peck's INVISIBLE TUBULjI,R EAR CUSHIONS. Whispers heard. Comfortable. SuccesRful where all Remedies FAIL. Ills. book & 
proofs tree. Address F. IIISCOX, 853 Broadwa,., New York. 

Tbe mo.r successful Lubricator 
fo .. Loos e P u l l eys i ll u s e. V A N  J)UZEN'S PA'l'ENT 

LOOS E P U L L E Y  O I L E R  
Highly recommended by those who 
have nsed them for the paRt two 
years. Prices very reasonab le.  Every 
��t�io;?:e
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VAN DUZION & TIFT, Cincinnati 0 

AN EW CATA LOC UE 
VA L U A�EPAP E R S  

Contained in SCIRNT IFIC AMERICAN SUPPLEMENT, sent 
free oj charge to any address. MUNN '" CU., 361 Broadway, New York • 

"SBESTOS Fire Felt Coveri nlrs, 
Packings, Sneathings, &c. 

The C H A L M E RS-S P E NCE CO., Mfrs. 
41 9-42;> E. Eighth Sneet, New Y orl . .  

PLIYtS-
Dlalogues, Tableaux, Speakers, for 
Behool,Club & Parlor. Best out. Oata. 

�gue tree. T. S. DeNJBON,Chicago,IIl. 

PROGRIi;SS MACR I N I;; 'WORI�S, 
.A... &; F. EEO"'VVN, 

44 Park. Place. lSr . "Y_ 

Shipman Antomatic Steam Engine 
Oil o r  N atu ra l  Cas !'"uel.  

1, 2, 4 .  G. a n d  8 H c r s e  Power Singl e. 
�, 12, and Hj IIoJ':'Ie PO'\ver Compoun d  

Over 2 , 5 0 0  i n  Actual Use.  
A utomatic i n  both fuel  find 
water supply,  requiring no 
engin eer. 8 e n d  f o r  Cat a 
logne. Mention S(, I .  A .\I .  

� h il)Jnan EU I.,rl ll e  ( � o . ,  200 tlummer 8tn'eT . 
Bostoll �  lU n � " .  

F o r  Dom est ic  and  Fore ign  Trade.  

Contflining' ]\'nmes and A d drep;�eR o f 100,000 J\fanu fae
turers of �O,()()O .:\ rt.icli..� 1:5 in 178 Class ified 'rru de� i n  
the Unhed S tut(;s. 
A com plete HeferenC'c Book for buvers and f'el ! ers in 

aU trades, shcq'l,r i n g:  ,,,h ere any art i c l e  (;f American mlln .. 
ufacture ean he pnrchaf;ed di rect . 
Price, by mail " " . "  . " . " "  . . . . . .  " . " . . .  , , $ 1 5 . 0 0  

Send for cireular l'.howing cluRsitied ILst of articles and 
manufacture:-!. 

For Ral e by 111 1 L� N  &: C O . ,  
Publishers of �CI  E X T I  FIC AME RICAN, 

:l6t B,·oadn' u y .  l\: e w  Y o r k .  

" Pen berthy Automat ic  I njector. 
, Cost lef.\s than o t h eJ � an(l  do equal work. 

Lift 20 feet ami work f rolIl he�Hi as ,,,'e l l .  
Restart t;hell.l�e ive8 and req u i re n o  wateh
ipg. WIll � Ift  t h rough H ( ) t  p i pes, work 
from 25 to bU J bs. presdure. Parts rCIllOV. 

able w i t h o u t  d i :-.con n e c t i ng, al � o  in
terchanueaule.  to'enct fur lJHm p h l et . 
Penberthy I nj ector Co .• Detroit, M ich.  

N��r�g�:. & Swifts, 1 1  �lll rray :-It . . ,  
Park & Lacy, San Fran CISCO. 
L. M .  Rumsey Mfg. Co., St. Louis. 

WORKING MODELS and Experimen tal 
W o r k  to Order. 

Inventions developed. A ccurate and intricate work 
a s peCialty. N. ERLANDSEN. 107 Rivin,q:toll St., N. Y. 

2nd � MACH INERY  �i 
N. Y. M a ch'y Depot. Bridge Store 1(;. Frankfort. St., N.Y. 

THE  B EST L IM E  K I LN KNOWN 
o r  11 0  pay. C .  D. PAGE, Roch ester, N .  Y. 

j .  'KROUSE AND COLD ROOl\f. -BY R 
( ; .  Hatfield. \Yith directions f o r  construction. FOllr 
( :lgravings. Contained in HC1E :\ T I FIC AMEltICAX Sup-

1 . \-;)I E :\ 'I', .!l9. I ':r.ice ",,-O cents. To lJe had ut this office 
,, , ', ( 1  of all newsdealers. 

G. G.  TURRI & CO .. [ut('('n ationnl Patent A ,wrtt • .  :Melbourne, Victoria, will  supply t h e  profession w i t h  b l a n k  forllJs and full inst ruoti()m� f o r  all  A llstralasiRn �olonic�. J,a.te�t al�e�ations embodie{l.  \V e  aceept no 
FIMA�iJrl�.����i��gg��;�r�}l�l����l i�:�ne�ig[i�)�:J

e
�l� 

('un .personal l y  i f.l t ro?uce real l y  tin�t-cla8s patents' for 
reahz�tion ..  synd1Ca�lllg, etc. ,  t n  Melbourne and �ydney. 
BhnkIn,l;! references In London and New York. --------

FO R SAL E • -1�1:�
t F:r-;)?· f��4t.I�lf ���t�l�ll�r�, ���� 

ply to R. P. Rholl, Bartonvi l le, 1lI. ------� 
WAIITE D for ca,<;h,  Second-hand Corliss Engine, n a l)out 12x30. warranted in perfeot order. 
H. Houghton, 127 \VCfit Ave.,  Hunter's l'oi nt, L.. I. ,  N. Y. 
I \1i V J<: N TOR!oO !-We make anything you want from a 

Scrmv to Complete \Vorking- :.'\t1odel. lnvent.ions per. 
fected, detail s  worked ont, d rawings made. Repa.irs. 
Circulars sent. A. J .  WEB!) & Co .. U2 Fulton St . . N .  Y. 

T� Scientifi c A �erican 
PUBLICATIONS FOR 1 890 .  

--0-
The prices of the d i fferent p n b l ications in th e Unite :l 

States, Canada, a n d  MexiCO are as follows ; 
R A TE S  B Y  �I A I L  . 

The SCientifi C  American (weekly one year • �'j.OO 
The Rcientific A rn erif'nn Supplement ( weekl y), one 

year. • 5.00 
The Scientitl c  A m eri can , Rpanish E d ition (monthly) 

one year, . . • • • . . • . 3.00 

The SCientit)c American. A rchitects and Builders 
EdItion (mont h l y),  one vear. . . . . _ 2.50 

C()�lBINED RATES. 
The Rc! '�ntific American and Supplement. . $7.00 
The S c i �' n t 1 f1 c  American and A rchitects and Build_ 

ers l�.r\ ition, . . &.00 
The Scientific A m erican , Supplement, and Archi-

tects awl B u i l ders }�diti()n. . • . . • 9.00 
�roportionate Rates jor Si,x l'tfonths. 

This inclu des postage, which we pay. Remit by postal 
or express money order, or  draft to order of 

M U N l'i  &: CO  . . 361 n .. oadway, New York. 

church organs,  running 
coffee m i l l s, fans, sausa.ue ()Utters, elevators, and machinery reqUiring 

guanmteed: ·lij:-:�iu�alile'In·RI";;:l;';;.':;�'; Dye IIouse:'1��� £t���,a.���YI��� rJ��l��'t ;��r1;� 
.stearn, du st, smoke, hot air, aeW f\lme�, bad odnrR, and · c Buildings, etc. High Spent RH(!il l(  (Out Pan cOlnhinc(l. firing, nu f u el , no ashes. no repairs, noiseless and compact. No extra insurance. 

Su pplies from M to 10 H. P.  I n t el"changeab1 e j ets and im proved in every detail. Se::c..cI. for spec1.a.1 c:irc-u.lars 'to 'the 

ELECTRICAL 
DICTIORARY 

.J u.t PulJlished ! A Dictionary of E lectri<'al \Vords, Terms. and Ph rases. By Prof. 
E. J. Hou.ton. 65 5  pages, 39 7 iIInstrations. Cloth. Price, postage prepaid, $ 2 . 5 0 .  

This n e w  a n d  important work nwets a universally-felt a n d  Q:rowin� n e e d ,  by giVing i n  
plain and simple languag-e a clear, concise definition of t h e  e X lw t  Ineaning of t h e  many 
words. terms. fin d  phrases embraced in the Terminology of ElectricIty. fol lowed by a general 
statement of the principles of electrical science on which such definitions are founded. 

1v.I:o'tor Co., N"e�a.rk, lSr. iT_ 
o 

'_I'here is no work relating to Electricity t h at we do l lOt eithe r  Illlhl i�h or sel l .  COI)it'� of 
an y  E l e(·trieal book or books win be promptl y muilco to any address in the world, JJO!o!fn�t" 
IJrepaid, on receipt of price. InformatioJl rC�3 rdin,;! E l p("f I'i t�U 1 DooliS  cheerfu J I  v fu 1'
nished on application. 'Ve carry a full  J ine. If yon live in 01' ncar New Yorl\" ,  ('ul l  and eX;ull i t J P  
a t  your leisure a n y  Electrical books y o u  deSire, awl 'ITe shall gladly assh;t you if  w e  can . ( ) 11 1' 
comp1ete c1assit1ed cata.logue of Electrical RookH mailed free to any addr(>Rs Oll app1iC'at i u n .  

Established 1874, --The Electrical \Vorld is  the pioneer Electrical weekly of America, 
the l argest and most handsomely and profusely in ustrated Electrical journal pnblished. 
48 to 00 pages a week. It has the largest circulatiou of any Electrical periodical and Is 
recognized the world over as the leading auth ority in its line. Subscription, $3 a year. 

Avoiding abstruse technicalities, THE ELECTRICAL 'VORI�D seeks to keep its  readerK in
formed of every event of importance, every new discover)', invell tion . application� and 
theory In which Electricity plays a part. No one who desires to keep u p  with the wonder_ 
ful activity in Electrical discovery and invention can afford to b e  without it. Samples free. 

E L EC T R I CA L  
W O R L D SPECZ..a..1I1 TR.Z.A.1I1 OPFE:Ef.. ! 

We 1viU senil. THE ELEOTRICAL WORLD, postaae prepaUl in the U. S. or Canada from date 
until Januarv 3d, 1 891,  on receipt of 82. Take advantage of this Special Offer To.dav ! 

The paper may- be ordered regularly o! anl/ newsd,eaZer in t1,e U. 8. or Canada, at (l, ('ost Of 10 
cents a 'week. Any postma..'1ter ()r uf1l.lsdealer wiU take yo u r  �nbsC't·';'l'UmJ , or 'i'1'/Uit direct to the 
PI.<blishers, 1.'HE W. J. JOHNS1.'ON CO .. Ltd .. 161·111 Tiruc. n uilding, New Y"rk. 
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I n si d e  P ll il e  . ..  n c h  i U J!)er t i o n  .. .. ..  ., �)  cents a l i n e .  
B a c k  P aa�, ench i ll � t"r( j oll .. .. ..  81 .00 n line.  

'l'he a b o v e  a r e  charges per agate hne-about eight 
words per line. Thi� noticE' shows the width of the line, 
a n lt  i H  set in agate type. Enl!ravings may head adver
tisements at the same rate per agat.e l ine.  by measure
nl Pnt . as the letter  press. Advertisements must be 
received at publication office as early as 'J.1hursday morn
i n,!! to appear in next issue. 

Victor Bicycles ! 
For pleasure, business, recrea

tion, and for anything you 
could use a bicycle for. 

V I C 'I' ORS A RE BES'!' I 
Send for cat.alogue. 

Overman Wheel Co., Makm, 
C h icopee F a l l s .  lU a ss. 

THE P H ON OGRAPH.-A DETAILED 
descript ion of the n e w  and i mproved form of the pho
nograph ju�t bronght out by Edbon. With 8 engrav. 
ings. Contained in SCI E ;\: TJFIC .A)r ERlc�'\ N  SU.PPLJ<:. 
M ENT, 1\ 0. 632. Price 10 cents. �'o be Imd at this 
office and from all newsdealers. 

COMPTOMETER 
All  Arithmetical problems are 

solved rapid l y  and accurately by 
the Comp tometer. It is o perated 
by keY8 like the typewriter alld 
gives entire relief from nlental 
s train. I t  is  the o n l y  machine 
0 11 w h if'll addition cun lJe per
fornH:'d faster than with the pen
('i I ,  and i s  adapted to aH COI1I
merc i a l  and scieutirtc comp uta
tions. 

"' W e  feel that w e  could not do without it, without 
causing UB great i n eonveuience."-GEu. l.J. CHASE, Pl'e�
ident Hartford J.'irt: 1 1 /1i IO'UHC/, ( 'u. 

H It not only does the calculatiom=! many times q uicker, but it also saves time in not baving to write down the n umbers for cal culati o n . "-Dr. D A ;"\ I E L  DHAPElt, Ph. D. 
Director lrleteol'OZol)ical Obscrv:1tu)'y,C'eHtl (t t L-ark, l{ewYork 

" 1  tind it invaluaule in addi ng up long Columns of figures, and can safely say t hat I cun do twiee HH much work with the maell i n e . " -F. \V. SOUl,S, Ref]i&tI'Y Clerk, �Surth Chicu(lu Street ily. Cu. 
. .  Have found it a great hel p for accurate and rapid 

work in lIlultipiIcatloIl/'-'Y. II. H I 'l'T, Ckicauu Copper 
Rl'fining Co. 

.. r11his bank purchased a CompLOIneter of the Felt & ']'arrant )tl fg.Cu .. and have used it  for t h e  ll(lst year in the work of adding long col ull1 n �  of figures.  It  hag proved a valuab l e  h elp,  and we would not likp t( )  he without  iL" 
W. A .  SHA W. Cas1t iel' oj the Jlt l'c}w nts' l1 /ul J[aH!ffa('t l l l'ft"�' 
National Bank, PUtBlJtf fUh, Pa. 

Send for circular. FEL"f & T ARRAlVI' ;\IFG. 
(�O . •  5� I l l inois Street. Chit·ago. -----

J E N K I N S  B R OS.  V A LV E S ! 
J E N K  I 1'( .. II RO S . , 71 John St., N. Y.; 105 M i l k  St., 

Boston; 21 :North ;jth St., Phil a . ; 54 Dearborn St.,  C h i cago. 

NEW KODAKS 
" You press tlte button, 

1ve do the rest." 

Seven New 
Styles and 

Sizes 
A LL J�OADED ,VITH 

Transparent 
Films. 

For sale by all Photo. Stock Llealcrs. 

TH E EAST M A N  COMPA NY, 
Send f o r  ( 'ata iOIj H f .  lWCIlESl'EU, N. r. 

GATES ROCK & O R E  B R EAKER 
Capacity u p  t o  150 YaJds per hour. 

Has produ ced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Send for Catalogues. 
C AT E S  I R O N  W O R K S 

50 c �o. C li n t on � t . ,  
CHICAGO. 

215 Fran klin St. .  BostOIl, Mass� 

Scientif i c 8QQ! Catalogue 
RECENT L Y  P U II LISH ED. 

Our new catal o g u e  containing uver 100 page8, 
lug works on more than fifty ditrer�nt �ubj ects. 
mailed tree to any address on appl Icatwn. 

MU N N  &: C O . ,  Publishers Scientific American, 
361 U .' o n d w n y ,  l"i ew V O I'k. 

PAT E N TS !  
MESS B.S. MUNN & co., i n  connection with the publi

cation of the SC[l<: �TIFIC A MEH ICA:-l ,  cont i n u e  to ex .. 
amine i m provements, and to act as Solicitors of Patellts 
for In ventors. , In this line of business they have had Jorty.one years 
experience and now have 1wequalea fa cilitit:s for the 
preparation of Patent Urawi�s, �pecifica�ions, and .the 
prosecution of Applicati(,ns for Patent., 1 '1 t h e Umted 
States Canada. and Foreign Countries. M 98rs. 1\1 unn & 
e(). als'o atten d  to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Asslgnrn�nts. �nd Reports 
on Infringements of Patents. All busmesb mLrusted to 
them is done with svecial care and promptness, o n  very 
reasonable terms. 

A pamphlet sent free of charge, on appli cation, con_ 
taining fun information about Patents and how to pro
cure them i directions coneernir.g Labels, Copyrights, 
Designs Patents, Ap peals, Reissues, Infringements, As
signments, Rejected Cases. Hints on the Sale of Pa-
te

W:' :f�; send. free of charge, a Synopsis of F(�reign �a
tePL I.Jaws, showing the cost and method of becurmg 
patents in all the prin Cipal co untries of the world. 

M U N N  & C O . ,  Solicitors 01" Patents, 
361 Broadway, New York. BRANCH O �'FICEB.-No. 622 and 624 1<' Street. Pa. 

olllQ Building, near 7t tl Street, Washington, D. C. 

TH E TEACHING OF SCIEN CE.--
Report. of the British Association Committee appointed 
���;�;tP��gt��d�f df1���I�rn�

n
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SClEXT[]'l(' Al\I�RICA� SUPPLK\I E :--i T, Nos. 7 34, and 
7'3i). P rice tan cents each. To be had atthis ollice and 
from alJnews dealers. --.�� ---------

" C O L U M B I AS "  
H I C H EST CRADE O N LY. 

()atal�ree. 
POPE MFG. CO. B R A N C H  HOUSES : 

12 Warren St. ,  NEW YORK. 
77 Franklin St., BOSTON .  2 9 1  Wabash Ave . •  CmCAGO. 

b THE" ONLY·  PRI\CTICJ\L$lj 
UJV=j5lRi��D 

JPll1RITER 
Catalogue free. Address Typewriter Department, 

POPE lUFG. CO., Boston, New York, Chicago. 

THE C OPY ING PAD.-HOW TO MAKE 
and how to use ; with an engraving. Practi�al directions 
how to prepare the gelatine pad. and also the anili n e  ink 
by which the copies are made ; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained i n  SCIENT I FIC AMERICAN SUPPJ�EMENT. No. 
4 3 N .  Price 10 cents. For sale at this office and by 911 
newsdealers in all parts of the country. 

A Voice from the Golden State. 
Engine was shipped to these parties with instructions 

for setting" up and operating. 
RANTA PAULA , Cal . ,  Oct. 29. 1889. 

CHART�:R GAS ENGINE CO., Sterling, Ill.  
G BXTS ;-111 reply to your enquiries in let.ter of th e 22d. 

We are running with the No.  3 Cnarter Eng�ne purchased 
of you, a Lathe, a Blower for our BlacksmIth Shop, Bolt 
Cutter. sometimes a Punch and Shear� for tank and 
boiler iron. It will run the whol� shop wIt.h ease, w�ere 
we formerly had a 12 H .  P. engme and 20 H .  P. bo�ler. 
Our expe�se for September was about $33.00, a� agamst 
$71.80 for fuel alone. for July, say n�thil?g about th� en
gineer and the repairs o n  bOller, whICh IS no small Item 
when water is bad. Yours respectfully. 

HARDISON &, STEW ART OIL CO. 

VAN'" DUZEN" 
CAS & CASOLINE ENGINE 

OPERATED with COAL 
and OTH ER MAN U FAC. 
TURED GASES A N D  

GASO LI N E, 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 
VAN DUZEN 

Be Gasoline Engine Co. 
E.. 2d St . .  Cincin nlti. O. 

ON GAS ENGlNES. - A  VALUABLE 
paper by E. Delamare·\)eboutteville. touchinor.up�n the 
histo ry of gas motors In general. and descrl bmg I n  de
tail the h Si mp1ex " engine invented by the author and 

;(ii:i�b���lisir���J�:����s.c,ol�
a

���
d i1 ��
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cents each. To be had at this ollice and from all news· 
dealers • 

P E R F E CT 
P O W E R 

For Any Purpose. 
Send for Catalogue. 

CH ICACO WATER MOTOR CO. 
88 L a ke S t reet, C h i cago, I I I . 

_ THE F RE D' K  C R A N E CHEM I CAL C O  
S H O R T  H I L L S , N . J .- B O X 9 I A" • 

Z A P O N S ,  B R U SH 8< D I P. L A C Q U ERS. VARN I S H. S H E LLACS.BlACK;; . BRI LLlAN1 & D EAD. 
J APAN S , AI R  D RYI N G .  ENAM E LS , TRANSPARE NT. FOR M ETAL AND WOOD. P RO D F AGAINST 
A C I D S  A N D  A L K A L I ES . - WRITE FOR OATA L O G UE .-

FO R O Ift O  A N D  WELDI N G  BY P ETROL AIR B LAST F IRES.  
.A..l.l. C> :l l.  EJ el.o� EJ'U.r:n..ers. 

REPRESENTED BY 
Wm. Pickett, Son & Co.,  170 Lake 8t.,  Chicago ; and St.  Louis.  'V. S. 

Collins, 171 B'way, New York ; Chilion Jone!ol, Gananoque, Can.; G. 
M. Smith, Los Angeles, Cal.;  Alden Speare's Sons & Co., 3 Central 

Wharf, Boston; Kalamazoo Spring & Axle Co.,Kalamazoo, Mich. 
***We will replace in Stock or Mut ual Companies any Insurance 

canceled on account of using this system when in-
stalled according to our plans. 

THE A ERATE D F U EL COMPA NY, Springfield, Mass. 

CUTLER D E S K B E S T  I N  T H E W O R1. D . 
A . C U T L E R  &. S O N ,  

• B U F F A L O .  N . Y. , U . S . A . 

ALUMINUM. -DESCRTPTION OF THE " UNIQUE " SCREW HOLDING SCREW DRIVER 
method of manu facturmg this metal from cryolite as SAMPLE, by mall, 50 CENTS. 
practICed at the A il mnce Alulllmum Works at W allsend. 50c �.O3>� �. SOC With :3 figures. Contained 1n S(' l ENTIFIC AMEIUCAN I �� � .  S UPPLI<M LNT, No. 7' 3 1 . Price 10 cents. To be had at THF. A LFOltD & BERKEl,E Co., 77 Cbambers St., 
this Office ��.!�rOnl all newsdealers. I P. O. Box 2002, New Y ork City. 

THE AMERI�AN �ELL TELE�H�NE ��. 
95 M I L K ST . ,  BOSTO N ,  M ASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell. March 
7th. 1876, No. 174,465, and January 30th, 
1877, No. 1 86,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringe;;; the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its l icensees responsible for such 
unlawful use, and all the consequence,; 
thereof, and liable to suit  thprefor. 

c'= A N D  F INE GRAY IRON ALSO ST EEL �ALL�A6LE: CA5TINGS FROM SPECIAL ERNS 
F I N E  TINNING J� pl\1T j OMfl.S 0 F I N I SH I N G . NNING AN , r.H LEHIGH AVE II< AMeRICAN ST PHllA 0 

BASE BALL. - A DESCRI PTION OF 
th e great national game of the United States, by an 
English writer. J u o. Newton era.ne, with diagl:am of 
the field and 7 illustratlons of players. Contained In SOI
E :-'; T I FIC A M nnCA N  S U P PL�;M F.NT, No. 6 9 3 .  Price 
10 cents. rl'o be had at this office and from all news· 
dealer:::!. 

SAW S Wanted 50,000 Sawyers SAW S a n d  Lumbermen t o  
send us their fun address for a copy of Em- A erson's l:ir Book of �A W�. We are first A to introduce NATL'"RA I. GAS for heating an d 

W
tempering Saws with wonderful effect uP·

w on improving their quality and toughness, 
enabling us t o  reduce prices. A ddre!'ls 

S S E1UERSC l N ,  SlUI'I'H & CO. (Ltd.),  
Beaver Fulls,  l'a. 

A Substitute for Coal or (Joke. 1 0 0  Gallons of Oil agaiust !l,400 Pounds or Coal. 

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

Bolt and Nut 'Yorks, and many other branches of commercial product. 
We invite proposals and will give estim�tes for the alt eration or construction of works under our 

system. TilE S'l'A NDARD O I L  FUEL BURNER CO. , Fon l'lni u ,  N. Y. 

SY�AL�S[ MAlltA�lt I��� W�RKS 
W B B U R NS PROP!" 

For a l l  kinds o f  PA SSENGER and FREIGHT 
Elevator Service. 

OTIS B R OT H E RS 8c. CO. 
General Offices, NEW YORK. 

� P O P  S A F ETY VALVE OI(\1\�WATER RELI E F  VALVE 
�D( IMPROVED STEAM GAGE 
� STEAM ENGINE INDIOATOR 

Slnll'l e lI e l l  (:hi m e  W h i stle.  and all Instruments 
used In connection with Steam, Air and Water. 

Sole Agents jor CZark's Limen Fire Hose. 
NE"\V YORK. LO�DON. 

CROSBY STEAM GAGE & VALVE co. rl�.���,:eM,,�!: 
NOTES ON ESSENTI A L  O I L S .  - A 
Taluable paper desC'ri ptive of a number of oils  derived 
f�Y�dPlr�t8'c';��WT��i(\r l\����lt(�li�t

i
�� �)�{�':i�'T, 

C*�: 
7'!l!l. Price 1U  cents. To be ha<! at this office and from 
all newsdealers. 

T O O L A G .E N 'IS WA N T E D 
il1 every S H OP ill the Un i tec\ Stat e s. --'-- Send 10 . jor (ala!o12ue.-5 tahoneu G.c . -2..THE FINEST OF MECHANICAL TOOLS A SPECIALTY. , C.B.JAM ES. 98 L A K E  ST. C HICACO. 

T ::S::: E 

$ titntifi t �tutri tan 
ESTA BLI S H E D  l S46 • 

The 1II0st Popular Selentillc Paper in the World. 
Only $3. 0 0  a Yen .. , l n c l u d i u g  Postage. WeeJdy. 

t)� N U Dlbcrli u Y enr. 

Thi!!i widely c i r c u l ated and splendidly illustrated 
paper is pu b : isted weekly. Every number contains six
teen pages of useful info.t mation and a l arge number of 
original engravi ngs of new inventions and discoveries, 
representing Engineeri n g  Works, stearn :M achinery, 
New Inyentions. Xoveltics in MechaniCS, M a nu fa ctures, 
Chemistry, Elect ricity, Te egrapby, Pbotography. Archi
teeture. A griculture, Horti culturc. Natural History. etc. 
Complete List of Patents each week. 

T e r m s  of S u b l!lcriPtion .-One copy of the S�EN
TIFJC A \ ! E RICAX will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipL of l h ,·ee d o l l n rN by the 
publisbers ; s i x  montlis, $1.50 ; three months, $1.00. 

C l u b H .-Special rates for �everal names, and to Post 
M asters. 'Vrite for pa rt!cnlars . 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely seal e d ,  and correctly ad dressed, 
seldo m goes astray, but i s  at the sender'8 risk. Ad
dress all letters and make all orders, dratts, etc. ,  puy. 
able to 

l:v.:t'O"NN &. CO., 
36 1 B roadway. N ew York. 

• 
T � E  

Scientific Amer ican Supp lement. 
This is a separate and distinct publication from 

T H iG  SCI E X TIFIC Al'rlE RICA X .  but is nnHorm therewith 
in Size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
TH E S C I E N T I FIC A M IC R I CAN SUPPL ltM ICNT is  published 
weekly, and includes a very wide range of contents. It 
presents the most recent papprs by em inent writers in 
all the prin'Jipal d epartments ot Science and the 
Useful Arts, embracing .Biology, Geclogy. M i neralogy, 

Natural History, GeoJ;n'aphy, A rchreology. Astronomy, 
Chemistry, El ectriCity, Light. Heat, :\ l echani cal Engi
neering, Steam and Railway �Jngineering, :\ I ining. 
Ship Building, Mal"ine E n g ineE'ring. PhotQgraphy, 
'.I'echnology, Ma.nufacturing J ndustrl es,  Sanitary En
gineering, Agriculture. Horti C'ultul"e, Dom estlc Econo
my, Biography, Medicine, etc. A vast a.muunt of fresh 
and valuable information obtainable in no other pub
lication. 

The most i,mpurtant Enu'lnee-rina TVorks, �I  echanisIDs, 
and Manufactures at home and abroKd arp. illustrated 
and described in t h e  SUPP I .EME:\T. 

Price for the S P PPL E)IENT for the United States and 
Can ada. $5.00 a year, or one copy of t h e  SCIENTlF[C AM. 
EHICAN and one copy of the SUl'PLE}J 1r. KT, both mailed 
for oue year for $7.00, Sing l e  copies ]0  cents. A ddress 
and remit b y  pu�tal order, expres8 money order. or check, 

ilI U l'i N  & Co •• 36 1 Broadway. N. Y . .  
P ublishers SCIENT I F I C  Al't1EHICAN. 

�---4----

Bu ilding Edition. 
THli� SClE�TIFIC A M ERICA N ARCHITECTS' A ND 

B (-ILDERS' EDITION is i ssuert m onthly. $2,50 a year. 
Single copie ll ,  25 cent s .  Forty 1:.lTge quarto pages, equal 
to about two h undred ord inary book pages j forming a 
Jarge and splendid lUa�azi Il «� of A l'e hh eel 11)'(', rich
ly adorned with eleaan t  plates in co7or&. and with other 
fine engravings j illus trating the most interesti ng ex
amples of modern Architecturtll Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latf'st and best plans for private resi
dences. city and country. including those of very mod .. 
erate cost as wen as the more expensive. Drawings in 
perspective and in color are given, togp-tb er with full 
Plans, Specl tications, S heets of Details, Estimates, etc. 

The elegance and cheapness of this lllagnificent work 
have won for it the I�: ll'::- e N t  C i t· c n . a t ion of any 
ArchltecLliral publication in tue world. Sold by all 
newsdealora. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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THE " Scientific American " is printed with CHAS. ENEU JOHNSON & CO.·S INK, Tenth and Lom_ bard Sts .. Phil .... and 47 ROBe St. , opp. Duane St., N, Y. 
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