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CAPPED PROJECTILES AND .PANIC LEGISLATION. 
Several years ago during some armor-plate trials in 

Russia, in, which the plate' had thoroughly beaten the 
projectile; it occurred· to' some one to cover the hard 
face of the armor with a thin plate' of scift steel. The 
result was magical, a shell which splintered hopeles�ly 
on the hard' face now boring its way through both 
plates with impunity. It, was evjdent that. the soft 
plate served to em brace and . hold together the 
point of the projectile during the critical inoment 
when it was breaking. its .way through the intensely 
hard surface of' the armor. Once through the surface, 
penetration through the softer body of the plate 
was easy. 

Projectiles, howe\'er, could not carry soft plates 
around with them, nor was it necessary. A small 
('ap of .soft steel, attached to and covering the point of 
tile !Chell would sen'e equally well; and so the capped 
projectile took its place as one of the most efJecti ve in
ventions in the development of guns .and armor. The 
invention was taken up and perfected by the ;.John
son firm of Spuyten Duyvil, New York, and.Fheirflu·id
compressed, steel· capped projectile secured. a .world� 
wide reputation when a 12-inch shell penetrated 18 
inches of Harveyized steei, although !'triking the plate 
obliquely at an angle of 21° from the normal, aud 
with the customary velocity of 2,000 ft>et per second. 

But all this is ancient history, and was duly recorded 
in the SCIENTIFIC AMERICAN, of December 5, 1896, 
when illustrations were given of a 6-inch projectile 
whicb,after penetrating 10 inches of Harveyizt>d platE', . 
had sufficient energy left to carry it 8 feet ii)to the 
sand embankment at the rear-a total energy equal to 
the penetration of 12 to 14 inches of plate. The, per
foration of Harvey plate and of Krupp plate of lesser 
thickness, has subsequently been accompli�hed with 
capped projectiles, probably at every armor-proving 
ground in' the world. 

' 

It:seems that on a recent occasion our own navy offi
cials, by giving it a high velocity, put a 6·inch capped 
shell cleanly through a 6-inch Krupp plate, and drove 
a shell of the same ca!iber through 14 inches oLHar
veyized steel. Both were remarkable performances, 
though if we bear in mind the experiments of 1896 above 
referred to are in no sense phenomenal.. Nothing would 
have been heard of the matter outside of military cir
cles had not the item found its way to the awestrnck 
ear of a member of the Senate, who, communicatiug 
the secret to others, produced such consternation that 
the Senate forthwith closed its doors, and in se('ret ses
!lion debated what emergency measures must be taken 
in view of the profound revolution in the relative 
efficiency of guns and armor which had jnst taken 
place, and had only now fortuitously come to the 
knowledge of Congress. 

By some occult process of reasoning, this routine 
proving-ground test was taken to imply that the 
vaunted superiority of face-hat'dened armor being no� 
shown to be a myth, there was herein clear proof Of 
the fraud (long suspected) which the armor plate 
makers were perpetrating upon the government; for 
who would now think of payinll $450, to say nothing of 
$545, per ton for plate that had just been shown to be 
little short of worthless? 

The·incident has an obvious moral; for surely it is 
not asking too !nuch to suggest that the gentlemen 
upon whom devolves the grave responsibility of saying 
the last word as to what shall and what shall not be 
done in matters naval and military, should keep them
selves so far informed on these technical questions as 
to be able to debate them with intelligence, dignity, 
and deliberation. 

• 'e, • 

THE SHRINKAGE OF LAKE NICARAGUA, 
In the current issue of the SUPPLEMENT wil1 be 

found an article by Prof. Hf'ilprin, entitled "The 
Shrinkage of Lake Nicaragua," which is certainly the 
most significant, we had almost said dramatic, contri
bution to the literature of the Nicaraguan region that 
has.yet appeared, 

In our iesue of February 24, the same author, whose 
gQograPlhical and geological attainments �ive him emi
nent authority, showed that there is abundant evi-
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dence, drawn from the inconsistency of early recorded 
levels with those of 'later surveys, and from other 
phenomena, that there has been a gradual falling of 
the lake level. A reply to this article by Mr. O. Wil
lard Hayes, geologist of the Wa:Jker Canal Commission, 
was published in the SUPPLEMENT of April 28, and in 
the present article, while replying to Mr. Hayes, Prof. 
Heliprin fortifies the position taken in his former article, 
by proving from the records of rainfall, evaporation 
and outflow of the lake, furnished in the report of the 
Walker Commission of 1897-99, that there has been a 
shrinkage in the waters of the lake during the past 
twenty years. 

It is evident that, if any doubt exists as to the per
manence of the lake, a similar doubt exists as to the 
permanence of the canal; for not onlyjs Nicaragua, 
with the canalized San Juan River, to form the major 
portion of the canal, but it is upon the maintenance of 
the lake at or above a certain specified minimum level 
that the very existence of the whole system depends. 
Should the waters of the lake in time fall below a level 
which would afford less than 30 . feet (the proposed 
depth of the canal) at the points where the canal en
ters and leaves the lake, there would be absolutely no 
remedy for the disaster. 

Does such a danger exis.t? Is there any evidence that 
the average losses by evaporation and outflow are in ex
cess of the average gains by rainfall in the Nicaragua 
watershed? The question can be answered by gather
ing all the recorded data on the subject, and by a simple 
process of addition and subtraction, detp.rmining 
whether the volume of the lake is irJcrellsing, station
ary or undergoing a steady shrinkage. The necessary 
data are furnish�dby careful.records taken at·Rivas, 
on the Pacific ;;ide of the lake,during the years 1880 
to 1898 inclusive, and it is from these data .that Prof. 
Heilprin has arrived at the discour{).ging ·conclusion 
., that the lake-unless, indeed, t,he.official reports are 
inaccurate-has been steadilY'and progressively under
going shrjnkage,- arid, that it must continue to do so in 
the future.". 

The determinations of altitude of the lake made by 
Galisteo, in 1871, and by Baily, in 1838, show that it 
formerly stood at a mQchhigher level than that estab
lished by recent· surveys, a fact which is confirmed by 
the report of Collinson to the Royal Geographical So
ciety, in 1867, who states that .. even the least observ, 
ant native, dwelling on the lake, will tell how its banks 
are rising year by year visibly before his eyes." The 
most comprehensive record of rainfall, evaporation, 
etc:,'is ·that contained in the report of the Nicaragua 
Canal Commission of,1897-99, which, although it makes 
no specific analysis of its own figures to determine the 
question of net gain 01' loss in the volume of the lake, 
does actually af[ord . confirmation. of the statements of 
the early'engineers, as Prof. Heilprin shows in his 
article. 

It is made plain from the report that the intake of 
Lake Nicaragua-rainfall and drainage from.its drain� 
lj,�e·basin�is apparently for almost every ·year less 
than the output-the 108s due to evaporation and out
flow; while in exceptionally dry years the evaporation 
alone is greater than the entire intake. 

From Npvember 1, 1889, to June 1, 1891, the total 
rainfall would have raised the level of the lake 45:75 
inches. The evaporation alone would have lowered it · 
95 inche;;,a loss, outside o(what'wQuld have run off 
through the San Juan River, of. :over 4 feet. The 
aggregate loss during three dry speUs, not takiug count 
of outflo\v through the San Juan, was 10 feet 10 inches. 

The compensations for such losses must be found in 
periods of extraordinarily hp-avy rai.nfall; but despite 
the Jai>t that immediately after excessive rains the lake 
has b�en kl).9Wn to. rise two feet in six weeks, the great
est.,f,let accesS'ionito,the lake:for any entire year, during 
a period of 20 years, was considerably less than 2 feet. 

In the, year 1898, when the rainfall was 108 inches. 
thEl net rise of the lake was $lnly 18 inches, and a com· 
parison. of the records show thatdtarjng 19 years of 
sq.ccessive observations (1880 to 1898) HlEire were not 
more than four. periods, the years 1893, 1897, 1898 and 
possi-bly 1:886, when the lake. held. its own, and during 
these years combined the ·actual il:ains were less. Jhan 
5 feet. On the other hand, frr the single year . 18�0, 
when the rainfall at Rivas was only 31'81 inchp�, the 
loss was as great as the gains for the entire 19 years! 

In calculating the net result of all the causes of sup
ply and loss affecting the lake level, the average re
corded evaporation is taken as 55 inches, and the out
flow through the San Juan as 42 inches, or one-half the 
amount in the extremely wet season of '1898. On this 
basis thpre is a total loss of 363 inches as agailll,t a total 
gain of 114 inche�, or a net loss of 20 feet 9 inches. 
From t.his result the author of the paper conclndes that 
for a long period of years Nicaragua has undergone a. 
very marked and progressive shrinkage. 

I t is true that the ou tflow through the San Juan may 
be controlled and water may be stored in wet seasons 
against the deficiencies due to drought; but although 
the evil day may be thus postponed it is only a que!'tio'l 
of time, if the lllke be steadily shrinking, when thEl sur
plu!! storage will be inadequate to meet the ever-grow
ing deficiency. 

We agree with the author of this paper that" it il 
hardly less than amazing that these reports should not 
ha\'e been analyzed before, and their bearing given 
full consideration;" and, we trust, that Congress will 
recognize, in the grave considerations thus presented, 
a further inducement to await the results of the search
ing investigation which is now being made by the 
President's commission. 

••• • 
ELECTRICITY IN THE FIELD OF TRANSPORTA

TION.-A FORECAST. 
In no branch ·of science has the century now fast 

nearing its end witnessed more rapid advances or re
markable applications than in electricity, which, in a 
brief space of oue hundred years, has developed from 
a scientific curiosity to one of the most potent forces 
that enter into our industrial life. It is still but iIl·un
derstood, and not even adequately definable. So vast 
have been the changes which it has already wrought 
in chemistry·and manufacture!', and so powerful lIIay 
be the influence which it is destined to exert over the 
art�, that one involuut'lrily looks into the future for a 
glimpse of its possibilities in the twentieth century. 

Present developments give no reason to expect that 
electricity will ever completely supersede stElam as a 
motive power of great rail way systems. In the trans
portation of heavy loads through long distances, the 
use of electricity is accompanied with many incon· 
veniences and disadvantages. The steam-locomotive, 
on the other hand, ever remarkable for its great trac
tive power and high speed, has, in late years, been so. 
considerably improved that it will undoubtedly hold 
its own in the economical, long-distance haulage of 
freight. Improvements in smoke-consumiug deviceF, 
in constructions. for lessening vibration, and in ar
rangements for increasing the heating surface and 
boiler capacity, follow one another so rapidly that the 
merits of concentrated power, cleanliness and compact· 
ness are almost as characteristic of the locomotive as 
they are of the electric motor. But, although electric
itymay never be exclusively used as the motive power 
of, our large railroads, there are certain conditions un
der which it may be.far more satisfactorily eruployed 
than steam., Scarcity of coal and a superabundance of 
water·power, for example, IlIay favor the construction 
of electric rather than steam roads. In Switzerland 
and the Alpine regions of Haly, short trains of moderate 
speed, running at frequent intervals and carrying but 
few passengers, are chiefly employed, electric power 
being used for reasons of economy; while there is every 
indication· that electricity will be exclusively used in 
the subway systems of the future. 

For suburban travel and the street railways of large 
cities, we find that electricity is .admirably adapted to 
meet the requ,irementso of punctuality, security, and 
�peed. .Ele:cj;ric'power is eminently suited to the needs 
of the.small road; the cars are small, the trains short, 
the superstructure light, and the system cleanly. 
Whether the over or the underground trolley or the 
storage battery will be the prevailing system, it cannot 
be doubted that for city and suburbau service electric· 
ity will remain the best form of motive power. So widely 
isit now employed on tramwap, that it practically 
monopolizes the field; and further advancement must 
be looked for only in intensive improvement, in in
creased efficiency and. safety. 

Tfiat electricity will actually supplant stearn on 
short, industrial road!!, such as those that connect 
mines with foundries, and factories with shipping 
wharves, is as-certain as that it will be generally em
ployed .in city and su burban traffic. The small electric 
locomotive of great tractive power, easily controlled, 
ever ready for service. has proven itself of untold value, 
and, t,o a ,certain extent, has already taken the place 
of the steam·locomotive. The field which is here 
opened to electricity is not so limited as one might be 
inclined to imagine. The centralization noticeable in 
all branches of commerce, the combination of small 
factories to form giant industries, is becoming more 
pronounced with each succeeding year. Industrial 
plants; which cover acres of ground and which swarm 
with workmen, require a quick means of transporting 
material from building to building, and for this pur
pose electricity is the most cOi:!venient and, under 
many conditions, the cheapest form of energy that 
could possibly be employed. In many of these estab
lishm.mts large generating· plants have been already 

·built to drive the many motors, cranes, machine-tools, 
and labor·saving appliance�, and the utilization of the 
same current employed in driving these machines, to 
operate short railways would be both practicable and 
economical. 

Tran sportation hy water will be affected by electric
ity less markedly than transportation by rail. The 
electric appliances which are now largely used on 
European canals have contributed much to increase 
the efficiency of these and other waterways. Electric" 
ally-operated crane!'. elevating apparatus, and gates 
are multiplying ;and the mille that now reigns supreme 
over the towpath is gradually giving way to the small, 
powerful, electric locomotive, capable of towing several 
barges at a timp. On ocean-going !'teamers, electricity 
will occupy' a minor place, At present it is employed 



kl lighting and in operating the steering-gear and 
various auxil iary machines. On warships it wil l  find 
a more extensive application. Although it wil l  not 
supersede· steam as a means of propu lsion, it  will be 
more widely used than at present i n  the manipulation 
of turret!>, guns and ammunition hoists, and the opera
tion of deck winches and boat cranes. 

Electric communi('ation on land, ill spite of its 
phenomenal development, may still be vastly improved 
in economy. Our present system of rapid telegraphy 
is expensive ; the send ing of a message by wire is even 
yet far too costly for the ordinary affairs of mank ind. 
If  the twen tieth century inyentor wil l  concer·n himself 
with increasing the efficiency and reducing the cost 
and expense of existi ng  llleans of electric cOlllm u nica
t ion, he will confer more solid benefit than by solving 
the problem of electrical vision or elaborating a system 
of wireless telegraphy. 

• Ie ... 
A NATIONAL NEED. 

There has been su bmitted to Congress a bill which 
proposes to merge the Office of Standard Weights and 
Measures in a new bureau, to be known as the National 
Standardization Bureau, whose function shall consist 
i n  the custody of the national standards ; the compari
sons of standards used in scientific investigations, en
gineering, manufacturing. commerce and educational 
institutions  with the standards adopted or recognized 
by the government ; the construction, when necessary. 
of standards, their multiples and subdivisions ; the 
testing and cal ibrations of standard measuring appa
ratus; the solution of probl<lms which arise in connec
tion with standards ; the determination of physical 
constants and the properties of materials. when such 
data are of. great importance to scientific and manu
facturi ng i nterests and are not to bE' obtained with 
sufficient accuracy elsewhere. The bureau is to exer
cise its functions for the govern ment, for any StatE' or 
Juunici pal government within the United States. or for 
any scientific society, edncational institution, firm, 
corporation or individual engaged in man ufacturing 
or other pursuits requir·ing the use of a standard 
measuring instrument. 

The importance of this bill is evident from a brief re
view of the conditions which call fur tho establishment 
of It bureau of this kind. It has al ways been acknowl
edged that the selection and care of the original stand
ards of'"�, mass, capacity and temperature, to 
which subjects attention. until recent years, has been 
almost exclusively confined, is one of the most im port
ant branches of scientific work that comes under the 
control of the govern ment. The remarkable develop
ments which have taken place of late years in pure and 
appl ied science have enlarged the field of such duties, 
u n til it now includes so many branches of physical and 
chemical research as to call for a complete laboratory, 
furnished with means for making the most refined 
measurements known to m odern science, if  the proposed 
Standardization Bureau is successfully to cope ·with its 
duties. 

Germany, England, Austria and France have estab
lished bureaus and departments, more or less of the 
kind contemplated i n  this bill, and it only requires a 
study of the duties of these institutions, and the gener
ous appropriations granted for theit' maintenance, to 
be satisfied of the importance, in foreign eyes, at least, 
of problems pe rtaining to standards and star,dard 
measuring apparatus. The necessity for a United 
States Bureau is proved by the extraordinary ra
pidity with which institutions of learning. labora
tories and scientific societies are being established 
throughout the country, the rate of their growth 
never having been equaled in the history of any other 
n ation. The work done in these institutions requires 
reliable standards for w h ich, at present, they are 
obliged to go abroad. The introduction of accurate 
scientific m ethods into our various industries more
over, ('ails for a multitude of standards of far greater 
accuracy than was formerly required. Thus to secure 
the most economical results it is often necessary to 
have an accurate knowledge of the high tem perature 
of a furnace, or the low tem perature of a refrigerati ng 
proce�s ; while important commercial trans actions are 
based upon the reading of electrical appar-atus. inaccu
racies in which would result in great inju stice and 
financial loss. There is a call, moreover, for many 
standards and instruments of precision in the different 
scienti fic departments of the government. Further 
proof of the necessity for this  bureau is found in the 
recent acquisition of territory by the United States, 
w.hich will involve readj ustment of the system of 
weights and measures in the countries affected. 

Hitherto the manufacturing of scientific apparatus 
and instruments of precision has been confined almost 
E'xclusively to forBign countrie!l, although it  is sat is
factory to note that this country promises before long 
not only to be able to supply its own needs, but to 
produce instruments fully equal to the best of for
eign makers. It is absol utE'ly essential, however, if 
American manufacturers are to secure the requisite 
degree of uniformity and accu racy, that they have 
access to It standar·d izing bnreau such as is provide(l 
fQr the manufacturers in other countries. It is sincere-
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11 to be hoped that Congress w.ill look favorably upon 
this bill and not only enlarge the function of the pres
ent office of Standard Weights and Measures. but pro
vide it with an adequate laboratory. equ�pment, and 
working force. 

------------. .-�.�,�.�----------

THE METHODS EMPLOYED BY THE ASSAY 
COMMISSION. 

BY :MARCUS BENJAMIN, PH.D. 
Each year the PreGident of the United States ap

points through the Director of the Mint. a Commission 
consist.ing usually of fifteen persons, with the Judge 
of the District Court for the Eastern District of Penn· 
sylvania, Controller of the Currency, and the Assayer 
of the assay .office i n  New York, ex-officio, which is 
req uired to meet i ll Philadelphia on the second Tues
day in February for the pnrpose of examining the 
fineness and weights of the coins reserved by the 
mints i n  Philadelphia, San Francisco, New O rleans. 
and Carson City. An appointment to serve on this Com
mission is an hOllor highly appreciated by the scien
tific men of the country, and on the l ist of those who 
have served since its creation in 1874 may be found the 
names of many of our best known chemists and phy
sicists. 

'.rhe present writer has had the good fortune to meet· 
with the Commission on two occasions, and believing 
that the readers of the SCIRNTIFIC AMERICA.N wou ld 
be interested i n  learning something of the methods by 
which the government certi fies to the public that the 
high standard of its coinage is preserved, the fol low
ing has been written: 

The Commission meets at the time appoi nted in the 
long room of the mint  in Phi ladelphia where the coi n 
col lection is kept, and after organiz ing nnder the chair
manship of the Ju dge of the Eastern Distflct of Pen n· 
syl vania., three com mittees are named, as fol lows: 
One on counting, one on weighing, and one on assay
ing, and then the Commission adjourns nnW such time 
as it shall be convenient for the committees to make 
their reports. Almost immediately after adjournment 
of the Com mission, the counting committee assembles, 
which consists of the members of both the assaying 
and weigh ing committees. and to them are given the 
sealed packages containing samples from the several 
mints. 

Each mint is by law obl iged to take assay pieces 
from each coinage in each month in the proportion of 
one for each one t.housand pieces. or any fractional 
part of one thousand pieces. in the case of gold coins; 
and of one for each two thousand pieces, or an y frac
tional part of two tllonsand pieces in the case of 
silver coins. These are sealed in an en velop and 
shipped quarterly by express to the mint in Philadel
,phia, where they are careful ly preserved in a py;:, 
under the joint care of the superintendent and the as· 
sayer to await examination by the Commission. 

'The committee on counti ng' proceeds at once to open 
these en velops and verify the count which is indicated 
on the outside of the envelop. This operation gener
ally req uires two days, and in the case of the Mint 
Commission that met i n  February this  year, it was 
said that 41,271 pieces of money, both gold and silver, 
representing a value of $125.103. were submitted before 
the Commission. 

While this money is being counted samples are 
selected for the use of the weighing committee, and 
also for the assaying committee. Those taken by 
the weighing com mittee are removed to the balance 
room where, under the d irection of the chairman, they 
are carefully weighed on a large delicate balance, pre
caut.ion being taken in the first instance to carefully 
test the weights by a set of  standard weights, the ac
curacy of which has been previously testified to by a 
certificate from the Bureau of Weights and Measures 
of the United States Coast and Geodetic S urvey. 

The fol lowing deviations are allowed: In the double
eagle and, the eagle, one half of a grain ; in the half
eagle, the three-dol lar piece, the quarter eagle, and the 
one-dollar piece, one-fourth of a grain .  In the silver 
coins the deviations are as follows: In 'the dollar, the 
half, and the quarter dollar, and in  the d ime, one and 
one-half grains, 

The work of the assay committee is more complex. 
and it requires several days for its completion . Sam ples 
having been taken of the different coinages, beginning 
with the gold, these are then removed to the assaying 
department, where a piece of each coin is selected .  
Pieces representing about a quarter of the  coin are 
struck off with a cold chisel. These pieces are then 
rolled out and numbers stamped 9n then), after which 
they pass to a special weighing room, where one-half 
of a gramme of gold is weighed from each sample. 
Sets of fourteen are generally taken, and of these two 
are of pure standard gold. The weighings are wrapped 

, in a lead shf1et with a certain proportion of silver, and 
the little cornets, as they are called, are then taken to 
the assay furnaces, where they are cupE'led ; that is to 
say. placed in small bone ash cup which absorbs all of 
the lead and other impurities.· The si lver button is 
taken from the cupel when cold, and after all adhering 
dirt is removed, Is rolled into a con venient shape and 
then twisted into a little coil which Is put into a small 

metallic basket. These baskets contain a number of 
apartments, and when the proper number has been 
obtained, the entire basket with its contents is de
posited in a bath of nitric acid. This dissolves out all 
of the silver, leavi ng the gold in its purity. '.rhe gold 
thus obtained is then weighed, and the result repre
sents the actual amount of gold contained in the sam
ple. By this means tbe commission, knowing the 
original weight of the sample, and having extracted 
all the impurities are able to tell exactly the proportiuli 
of gol d  contained in the coin.  or as it is commonly 
cal led, the" fineness." The two samples of pure goltl 
serve as a check on the process, and are also used as a 
means of c:>rrecting the sl ight differences due to the 
conditions of  the furnace, i, e . •  too great heat, or not 
enoug'h. By reference to the Report of the Proceed
ings of the Assay Commission for 1899, the first four 
specimens of eagles from Philadelphia  showed a fine
ness of 899'6. 899'8,899'7 and 899'8 . 

When the sam ples of the gold coinage have al l been 
assayed the committee then takes up the sil ver, the 
assay of which is accomplished in  the following man
ner : As was the case with the gold coina�e, samples of 
each denomination are selected and pieces from each 
coin are cut with a chisel. These samples are then 
rolled out and numbered by means of a punch. after 
which they are sampled by means of a punch w hich 
strikes out a nnmber of smal l pieces a l ittle larger than 
the head of a pin. Eleven and one-half grammes are 
then weighed and put into stoppered eight-ounce 
bottles into which 10 cubic cent imeter's of n itric acid 
are dmpPE'd. The bottles are then heated so as 
to d issolve the si l ver, after which, when they are 
cooled. 100 cubic centimeters of standard salt solu ·  
t ion is .added for the purpose of precipitating the 
si!\'er. The bottles, in Sf'ts of twelve, are placed on 
a shaker wh ich is operated by power and thoroughly 
shaken for four minutes in order that all  of  the silver 
lDay be separated in the form of chloride from the solu
tion. The small remain ing fraction of si lver is  then 
preci pitated with a decinormal sol ution of salt, by 
means of which the exact proportion of s i lver its deter
mined. The expert who finishes the operation possesses 
a very accnrate eye, and, by adding a drop more or less 
of the standard solution, is able to tel l to within a tenth 
of the exact amount of solution required to entirely 
precipitate the silver. In this case, as with the gold, 
two· specimens of standard pure silver are carried 
through the operation in  order to check the result. 

Ou the completion of the work of the weighing and 
assaying committee, the Commission is agl\in con vened, 
and the reports of the different comm i ttees submitted. 
after which every member of the Commission is re
quired to sign the report. A pleasing feature of the 
experience is that at the close of the meeting the 
superintendent of the mint presents each member of 
the Commission with a handsome medal that has been 
prepared for the occasion, containing the head of the 
president on one side and an appropriate symbolical 
design on the other, in recognition of his services. 

• 1 • •  

A SPEEDY BUSINESS TRANSACTION WITH CHINA. 
It is a trite saying that we have annihi lated space 

by the submarine cable. The remarkable ease with 
which business can be transacted with the Anti podes 
was shown a short time ago in the case of a Chinese 
client of the SCIENTIFIC AMERICAN Patent Agency, 
residing in the interior of China. He had given in
structions that he was to  be cabled to when his patf'nt 
was allowed. He was cabled on the third of May, the 
rate being $1.60 per word: on May 7, a firm of 
New York bankers paid the funds necessary for the 
filing of several foreign patents. the instructions having 
come from Hong Kong by cable. In  the four days 
that had elapsed between the sending of the cablegram 
and t,he paying of the money, me�sages were trans
mitted o ver a d istance almost as great as the circum
ference of the earth at the equator, and had the busi
ness been transacted by mail the shortest time by the 
postal routes would have been fifty days provided that 
close connections were made. 

• ·e' • 

EXCAVATIONS have been instituted on the site of an
cient Knossos near Candia and the remains found are 
important.· Mr. Hogarth has discovered a Mycenrean 
building on the hil lside opposite the famous" Palace" 
site at Kephala, it seems to consist, as far as it has 
been cleared , of three halls, in two of which stan d 
square pillars. a featnre not hit.herto apparen t  in struc
tures of this period, except in a rude form at Phylakopi, 
in  Melos. The walls were faced with thin slabs of 
white gypsum, many of which remain in  their place, 
and the floors are paved with similar slabs. In what 
wa!> apparently the tank of the house were found about 
forty vases, mostly capable of restoration and al l in 
pre-Mycenrean. In  t.he building itsel f have been found 
several gems and beads, obsidian tools and miscellan e
ous objects, besides hnndreds of fragments of My· 
cenaren vases, which are more varied and elaborate in  
i n  design than any yet discovered even at  Myceme, 
The building contains no trace of anything Roman or 
Greek. Preliminary excavations at Kephala were be
gun on March �7. 
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GREAT SUBlIA.INE BLAST IN SAlt FRANCISCO BAY. 
After several weeks of preparation,  Shag Rock, one 

of the more prominent of the obstructions to naviga
tion in San Francisco Bay, was successfully removed 
on the 30th of last month. The rock, well known to 
every navigator of that harbor, was located about a 
mile northwest of Alcatraz Island, and directly in the 
course of all vessels navigating the waters 
of the upper bay. It has been the scene 
of n umerous wrecks. At h igh tide the 
summit was almost submerged, only a 
�llIall  point being visible ;  but at 30 feet 
below low water its base spread ont in 
oblong shape to a diameter of over 180 feet. 
The shoal thus formed and the strong 
tides and currents at this part of the 
bay made the rock a menace w hich every 
navigator was anxious to avoid. The 
government has been urged to remove 
this rock for years, but not until the past 
twelve months has a systematic and ac
curate survey been made. A contract 
was then made whereby Arch Rock, Shag 
Rock, and Shag Rock No. 2 were to be 
obl iterated inside of two years at a cost 
of $232,000. 

Shag Rock was the first to be attacked. 
A frame, 180 feet in diameter and revolv
ing about a huge mast, was put in place 
(see SCIENTIFIC AMERICAN, March 24), 
and from this platform, driven by power 
from a floating barge, drills nine inches 
in diameter were set to work, and inside 
of a m'onth thirty holes were bored ver
tical ly  i nto the rock to a depth of 34 feet 
below low tide. These were filled with 
pxplosive gelatine and connections made 
with an electric battery preparatory for 
an opportune moment for the explosion. 
Altogether nearly two tons of explosives 
were tamped into the rock. 

When the time arrived, the bay in the 
vicinity was cleared within a circle of a 
mile, and the wires attached to a battery 
on board a barge anchored 6,000 feet 
away. 

J tieutifit jmetitlU. 
propose!! to make it more adherent by adding !!trong 
soap and cal'bonate of soda in the proportion of rol)" 
The solution thus prepared has given satisfactorf re
sults, and its etIects is quite conclusive. M. Cornil, of 
Paris, has made known a process of which he uses the 
j u ice of tobacco for the same purpose. Iron bars are 
heated to redness and brought to the center of the 

The time arrived, and after a signal 
from the barge the electric button was 
touched and the powerful explosive was 
ignited. Then was atIorded a magnifi· 
cent spectacle. 'rhere was very little 
sound, and scarcely a tremor was felt;  
but  there arose a mighty geyser from 
the bosom of the sea, which ascended to 
an altitude of 1,000 feet, with branches 
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extending  at various heights, and gradu-
ally drooping as the huge mass of rock and water 
poised in mid·air, before falling from the dizzy height 
to which it  had been hurled. There seemed to be 
but one explosion,  and all was over in a few seconds. 
The waters soon became calm again. and signs of 
d isturbance quickly vanished. Only the splintered 
wreck of the platform and a few dead fish floating ' 
about gave indication of the mighty eruption. The 
result of the explosion, so far as ascertained, has been 
all that was anticipated. Soundings show a depth of 
18 feet at the highest point. Tons of rock h ave been 
blown into deep water and.all that remains has been 
shattered into sm&ll portions which can be easily 
removed by the 
dredgers. 

Observed Height of ColllJlln, 1,000 Feet. 
BLOWING UP OF BRAG ROCK, SAN FRANCISCO BAY 

greenhouse, where the I!olu"tion is projected upon them ; 
this is instantly transformed into vapor, forming a th ick 
cloud, which rises to the top. It condenses and falls 
upon the ditIerent plants and the insects are quickly 
destroyed. When thus deposited upon the leaves, 
this product has no harmful action upon the pores. 

•• e· • 

THE NEW RUSSIAN BATTLESHIP "PETROPAVLOVSK." 
BY o. FIELD. 

The Russian navy, already formidable, still continues 
to grow apace. One of its most recent armorclads 
is the "Petropavlovsk" at present performing the 
duties of flagship on the Pacific Station. This fine 

war ves!!el, which has a displacement of 11,500 tons, 
was constructed at the New Adwiralty Yard at St. 
Peter .. burg, her engines being su pplied by Messrs Haw
th orne, Leslie and Company, of Newcastle-on·Tyne, 
and was launched in 1894, though not completed for sea 
till a comparatively recent date. 

The " Petropavlovsk" is 367 feet in length and has 
a beam bf 69 feet. She is provided with 
an armored belt over 15 inches i n  thick· 
ness, and a protective deck of 3 ·5· inch 
armo r. Her two principal turrets are 
covered with lO·inch Harveyized steel 
plating ; her four secondary ones and her 
casemates being of 3·inch armor. Her 
armament is a very formidable one con· 
sisting, as it does, of four 12-inch cannon 
mounted in pairs, fore and abaft her su
perstructure, and twel\-e 5 '9-inch quick· 
firing guns eight of which are placed two 
together in her four  secondary t urrets, 
the remaining four being in casemates 
recessed on her- main deck amidships. 
Besides these she carries no fewer than 
thirty· eight small rapid·fire and machine 
guns in addition to six torpedo tubes. 
Her machinery, of 10,600 horse power, 
consists of two sets of triple expansion en
gines supplied with steam by fourteen 
single ended boilers. On her trials the 
" Petropavlovsk" under natural draught 
realized a speed of about 17 knots au 
hour during a twelve-hoUl' run. Her 
crew consists of 600 llIen and 22 officers, 
and she is now commissioned for the first 
time, and no doubt will be a most valu
able addit ion to the important sq uadron 
that Russia maintains in the Far East. 

The "Petropavlovsk ," with her black 
hul l  and upperworks, against which her 
white turrets stand conspicuously out, 
her three masts (or rather two aId a half) 
with their array of electric light projec
tors, her lofty funnels and recessed stern
walk, presents a somewhat u nique appear
ance when contrasted with the warships 
of other n ations. Doubtless, though, on 
the first hint of  hostilities she would re
ceived a "fighting jacket" of dead black 
or lead·colored pai nt. 

••• 
'..,holllas Jefferson's Aeeount of a Scrcw 

Propeller. 

A correspondent from th e U niversity 
of Virginia sends us an extract from a 
letter of Thomas Jefferson, dated Paris, 
October 2, 1785, written to his scientific 

friend, Bishop James Madison, of William and Mary 
College, which i l l ustrates JetIerson's wel l·known i n· 
terest in scientific matt.ers, besides being important as 
it contains a reference to the i ntroduction of the screw
propeller : "I went some t ime ago to see a mach ine 
which otIers something new.  A man had applied to 
a light boat a very large screw, the thread of which 
was a thin plate, two feet broad, applied by its edge 
spirally around a small axis. It somewhat resembled 
a bottle brush, i f  you wi l l  suppose the hairs of t he 
bottle brush joined together and forming a spiral 
plane. 'l'his. turned on its axis in the air, carried the 
vessel across the Seine. It is. in fact, a screw w hich 

takes hold of the 
air and draws it
self along by it, 
l o s  i n go, indeed, 
much of its etIorts 
by the yielding 
nature 0 f the 
body it lays hold 
of to pull i tself on 
by. I think it 
may be applied in 
the water w it. h 
much greater ef
fect, and to very 
useful purposes. 
Perhaps it may 
be used also for 
the bal loon." 

••• 

M. EMILE LAU· 
RENT, professor of 
th e Agricultural 
Col lege of Gem
bloux, has recent· 
ly made a series 
of experiments on 
the use of uico· 
tine i n  horticul
ture. The admin· 
istration 11 0 w 
furnishes a solu
tion of sulphate 
of nicotine of 10 
per cent strength, 
and it suffices to 
add 10 cubic cen· 
T i lIleters of the so
lution to a l ite} 
of water in order 
to have a very 
etIective insecti
cide solution. M. 
Laurent has, how
e v e r, remarked 
that the I i q u i  d 
used in the ordin. 
ary manner ad
heres very imper
fectly to the dif
ferent insects. and 

DlsplacelDent, 11,500 tons. Speed, 17 knots. N orlDal Coal Supply, 000 tons. Arlllor: Belt, l5-lnch; deck, 8·5.inch; main turrets, 10.lnch; Secondary 
turrets,8.lnch. Armameo': Four l2-lnch B. L. R., twelve 5'\)'inch R. F., thIrty-elght smaller R. F. and machine gunl. Torpedo Tube., 6. COlllpIe

MR. M. H. SA
VILLE, of t h e  
A m e r i c a n  Mu
seum of Natural 
History, has re
turned from a 
v el' y successful 
trip to Mexico. 
The explorations 
at and near the 
noted ruins of 
Mitla have been 
so well prosecuted 
that little work is 
left to be done. 

lDeot, 622. Date, 1899. 
NEW RUSSIAN BATTLESHIP "PETROPAV:(.OVBX." 



DEATH VALLEY, CALIFORNIA. 
Death Valley is probably the most unique natural 

feature in California. It is located in the southeast 
corner of Incyo County, and is inclosed by the Pana
mint Mountains on the west and the Funeral Range on 
the east .  It is seventy-five m iles long, and at its nar
rowest point but eight miles wide. 

At one ti me, most probably, it was the bed of an 
ancient river. The lowest depression is 200 feet below 
sea-level, but above this rises Telescope Peak, 11,000 
feet high, of the Panamint Range, and directly oppo-

WATER COOLER USED IN DEATH VALLEY. 

site the Funeral Peak, which reaches an altitude of 
8,000 feet. D uring the winter these peaks are covered 
with snow. 

This remarkable valley was discovered i n  1850 by a 
party of imm igrants, many of whom lost theil' l ives in 
the attempt to cross it. The n ame has cl ung to it, also, 
as being the scene of n umberless tragedies. Early in its 
h istory traditions of gold and si lver deposi ts of won
derfu l richness within its boundaries persuaded lIlany 
adventurous persolls to undertake the hazardous ex
periment of  i t s  exploration. The number who have 
lost their l ives in this desolate field is undoubtedly 
great. P urming the m irage of rich deposits of pre
cious  metals these adventurous prospectors succumbed 
at last to the i ntolerable heat and the agonies of 
thirst. 

The range of the thermoll leter is probably greater i n  
Death Val ley than elsewhere i n  t h e  Western Hemis
phere. In winter the temperature is way below zero, 
while in July and August, the thermometer ranges for 
weeks at 137° above, frequently rising several degrees 
higher. For weeks at a time the lowest temperature 
o bserved exceeded 100°. 
The deadly heat burns 
every vestige of vegeta� 
tion. The Spanish bayo
net, a plant that flourishes · 
under the most arid con
d itions, here barely sur
vives, while the mesquite, 
with its long roots pene
trating deep into the earth 
in search of scan ty moist
ure, just manages to exist. 

A party of enterprising 
agriculturists once experi
mented w ith growing  fruit 
and vegetables i u  this re
gion, antici pating large 
profits in the early mar
keting of their crops. The 
attempt was a complete 
fai lure, the intense heat 
withering the plants, not
withstanding copious sup
plies of water and the 
most ski l l fu l  cultivation . 
In the higher altitudes of 
the Panamints there are 
n umerous valleys with 
flowing streams. In these, 
fruits are culti vated, and 
reach the market two 
months before the Cali
forn ia products mat ure. 

The prevai l ing winds in  
Death Valley are from the  
west. Though originating 
in the Pacific Ocean and 

'tieutifit �merital. 
saturated with humidity in traveling the intermediate 
distance, they are intercepted by tbe lofty peaks of 
four ranges of mountains, which absorb all of their 
moisture, so that by the time they reach the valley all 
h umidity has disappeared. The blasts are as if heated 
in a fiery furnace, and no living thing can survive the 
intense heat. Even birds, indigenous to the region, 
die. 

It is in the months of greatest heat that the sand 
storms of Death Valley are most deadly. They rage 
with intense fury, obl iterating the landscape and 
dimming the light of the sun, withering tho scanty 
vegetation and covering the trails deep in powdered 
dust. At all times the aspect of the valley is superla
ti vely desolate. No spot on earth surpasses it in aridity 
or tophet-l ike heat. 

During the heated term an hour without water 
means death. Meat becomes putrid in an hour. Eggs 
are cooked in the blistering sand. Water is only palat
able by Illeans of large porous earthen ware jars, com
mon to all hot countries, suspended i n  drafts and 
reduced in temperature by means of the rapid evapor
ation of the moisture from the outside. 

The belief that the borax marshes are the remains 
of the vast lake which once filled the valley is supported 
by traces of water-line found 600 feet above, on the 
mountain sides. 

In general appearance all borax marshes are alike. 
They are located at the point of greatest depression 
and from a distance look like deposits of salt or snow, 
Under the surface is common wet clay o r  water of 
varying depths. These deposits are generally circular 
in  form and appear as though once they were craters. 
Borax was created by contact of boracic acid in gaseous 
form, with the lime and soda of the surface. At Teels 
Marsh, Nevada. borate of lime appears ·in  the form of 
balls imbedded in clay along with soda, salt, etc. , but 
at Columbus these are found in sandy soi l. Sometimes 
these bal ls are decomposed, underlying the soil wh ich 
is removed, and the borate shoveled out. Deposits of 
crude borate of soda are found in Nevada and in 
Death Valley, at the Monte Blanco mines. The borax 
industry is so im portant that we shall have a special 
article upon the subject in the near future. 

.4 • . .  
A NeW' Substitute for Rubber. 

An Ital ian residing in Mexico has recently devised a 
new composition intended as a substitute for caout
chouc in the manufacture of rubber goods. While re
siding in Mexico he observed a shrub growing in Cen
tml Mexico, and known to the Indians by a variety of 
nallles of which Yule is one. The shrub grows wild 
on the rolling land and attains the average height of 
three feet. An exallJination of the shrub led him to 
experiment with the same-with reference to ascertain
ing what use might he made of it, since it grows abund
antly, may be easily cultivated, roots readily from cut
tings and may be cut two or three times a year and 
immediately begins to grow and shoots up again to 
form new wood. It does not belong to the plants 
which yield milky juices, being a comparatively hard 
wood and growing as a small scrubby bush, but there 
is  found within its bark and wood a large amount of 
gummy matter and upou comminuting it by cutting 
finely, grinding, or pounding the same and macerating 
it with a hydrocarbon solvent such as gasoline, naphtha, 

MOUNTAINS ENCLOSING DEATH VALLEY. 

ether of petroleum, oil of turpentine. or the like, this 
gum is softened and extracted from the wood and 
when extracted does not harden to crystallization, but 
stil l  holding a small portion of the hydrocarbon re
mains all a viscid, sticky mass that fulfills all  of the 
physical conditions of crude rubber. It may be vul
canized perfectly and is superior to most india rubber 
since it is free from all mechanical impurities and needs 
no preliminary cracking, ' grinding and washing, as 
does the ordinary crude rubber. The botanical name 
of this shrub is Synathereooas-Mexicanas, and it fur
nishes in gum the remarkable yield of 40 per cent of 

SPANISH BAYONET PLANT IN DEATH VALLEY .  

its own weight. while the method of extraction, and 
the admixture of a residual portion of the solvent gave 
as a new composition a brownish black viscid gum that 
it is not only free frolll all mech anical i mpurities, but 
may be brought by evaporation to any desired consist
ency, and is at once ready for use in the art without 
any preliminary washing and cleaning. It is abund
ant, cheap and may be treated either i n  a green state 
or in a dry state, so that it may be cut and baled and 
stored for any length of time and shipped without af
fecting its yield of gUIll. 

, In preparing the composition for the market, these 
shrubs are pounded with wooden hammers and placed 
in a large iron mill in order to comminute the shrub, 
and this is carried on as a continuous process. The 
product is then placed in an iron reservoir for macera
tion where it is kept hermetically sealed for twelve 
hours with hydrocarbon solvents. The receiver has 
at the center several iron or wooden beaters to stir thf'f 
mass d uring its process of maceration so that absorp
tion may take place homogeneously. This comminuted 
shrub then assumes a mucilaginous condition and the 

receivers are put in a place 
heated to about 45° Centi
grade. After standing un
til  thoroughly soaked, it 
is taken out from the re
ceiver, the m ass being in 
the form of a mucilaginous 
pulp. It is then placed in 
bags of canvas, and these 
bags are closed in a h y
draulic press. The gu m 
that comes out falls into 
one or more tubes and are 
conducted to large re
ceivers which contain reels 
to beat and stir the gUIll 
to dry out a part of the 
volatile solvent. In the 
place wbere these oils have 
volatilized there should be 
for the sake of  economy a 
condensing apparatus to 
collect the vapors ISO as to 
use them again in  d i ssol v 
ing other portions o f  t h e  
shrub. By this process 
the gum that comes out is 
chemically pure and suit
able at once for manufac
ture, and it forms a new 
composition consisting of 
resin of the plant combined 
with a residual portion of 
the hydrocarbon solvent. 
This class of shrubs gives 
for a h undred pounds, forty 
pounus of gum, with a den-
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sity at 150 C. of 0 '980. This new composition has been 
termed " twentieth century gum," and among its ad
vantages over ordinary rubber are first, saving in the 
cost of reproducing the plant ; second, saving in the 
cost of exportation ; third, saving in  material used in 
purifying establishments ; fourth, saving in fuel ; fifth, 
in machinery ; and sixth, saving in time. 

• • e ,  • 

Paris Exposition N otes . 

It is estimated that 150,000 Americans will visit Paris 
sometime while the Exposition is open. These figures 
are said to be based upon the number of residents now 
abroad and the capacity of the transatlantic steamers. 
It seems very high, however, and probably 100,000 will 
be much nearer the mark. 

The Experiment Station exhibit at the Paris Ex
position is most interesting. '1'lLl various agricultural 
colleges and experiment stations in the association 
have contributed materials, charts, pieces of appa· 
ratu s ,  models, etc. The collections of Photographs 
and publications is a most imposing one and the 
photographs are displayed i n  portfolios ; there be
ing 750 i n  all. Some of the apparatus is very i nter
esting, such as electrical devices for determining the 
salt content, temperatu re, and moisture content in 
soils. The California Station furnished an olive ex· 
hi bit including fifty samples of oli ve oil. The Ala· 
bama Station, on the other h and, presented a collection 
of mounted specimens of cotton. Several pieces of 
original apparatus for investigation in  vegetable physi
ology are shown. The dairy exhibit is  the largest: In 
1889 our agricultural experiment stations also made 
an exhibit at Paris, but the exh i bit  was small and un
important compared with the present one. 

One of t.he interesting features · of the Paris Exposi
tion is the elevated moving sidewalk. This is  modeled 
somewhat after that of Chicago, but  the idea is carried 
out on a ,  more extended scale ; the line forllls a com
plete circuit, running along the side of the C hamp de 
Mars, the Quai d'Orsay, the Esplanade des Invalides, 
and the Avenue de la Motte-Picquet, the total length 
of its course being 3, 500 meters. The platform is sup
ported on an elevated structure, to which access is 
given from a num ber of stations located within the Ex
position grounds. The substructure supports thr�e 
platforms, one fixed and t wo movable, these having a 
speed of 8 and 4 kilometers per hour. This arrange
ment permits an easy passage from one to the other, 
and a more or less extended survey of the grounds 
may be made, a fine view being obtained from this 
elevated point. The tour is made in  26 or 52 minutes, 
and the fi xed rate is 50 centimes. To enable the platform 
to pass around the curves, the d i fferent sections are 
dovetailed into each other by lal'ge circular portions, 
forming a .kind of horizontal hinge. Each of the plat
forms carries an I-beam running along under the cen
ter ; these rest upon a series of rollers placed at inter
vals, operated by electric motors. Upon the shaft of 
the motor is mounted a large roller for the high-speed 
platform and a roller of one-half the diameter for the 
slo w speed. The frict ion of the platform is  sufficient to 
cause its adhesion to the rollers. The platform was 
put i nto operation on Apri l 14 and has proved a great 
success, as by its means an easy passage through the 
grounds is afforded, as well as a series of interesting 
views. 

The great 25-ton crane which is mounted in one of 
the main dynamo rooms of the Paris Exposition p re
sents many points of interest. It is of great height, 
being 20 meters from the ground to the highest point ; 
it takes the form of an immense tower, formed of iron 
beams and braced by horizontal and oblique cross
pieces. It rolls upon a track · laid along the w hole 
length of the building, and is used to mount the large 
dynamos and engines of t his section. The track is 6 
meters wide, and is m ade up of two rails placed close 
together, leaving a space bet ween the flanges, which is 
occupied by a series of short cross-'pieces which consti
tute a rack. With this the pinion of the crane en
gages, the transmission being made by a stout shaft 
which leads froln a motor placed midway up the crane. 
The middle space underneath the' tower is 

'
large enough 

to afford a wide passa�eway, and the railroad track 
which has been laid to bring in the pieces of the ma
chines passes under i t, leaving still a considerable 
space. The tower supports a platform at the top, 
whose height is 12%, meters from the ground. On this 
is a circular crown of rollers arranged to carry the hori
zontal beam of the crane, which may thus take a ('ir
cular motion around a pin in the center. Uoon the 
center of this  beam, wr.ich is  constructed of treliiswork 
are placed the motors, which separate the carriage b; 
chains which pass over a series of p ulleys. The length 
of the horizontal beam is 25 meters aud the carriage 
mounted upon it will describe a radius of 11 meters. 
It will lift 25 tons to a height of 12%, meters. The rate 
of l ifting is 0 '04 meters per second. and the carriagp, 
travels at 0 '20. meters per second : the crane is Illo�'ed 
as a whole at the same rate. It rolls upon 8 w h eel, Oil  
pach side. This crane has been constructed by Jules 
Leblanc. of Paris. 

J titutiiit �mtritJu. 
A NEW CURTAIN-HANGER. 

The subject of the annexed illustration is an im
proved curtain pole, to which a porti1\re or curtain may 
be attached without the use of the rings or pins or
dinarily employed. Fig. 1 is a perspective view of the 
cnrtain-pole. Fig. 2 represents a socket employed 
when the pole is supported on brackets. , Fig. 3 is an 
end v iew, showing the pole in position to receive a cur
tain.  The pole has been patented by Almon S. Venen 
and Albert L. MacLeod, of Forest Grove, Ore. 

The pole is formed of two hollow semi-cylindrical 
sections, h inged together at their u pper ends to permit 
the lower ends to swing apart. Retractile springs 
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A NEW AND IMPROVED CURTAIN-BANGEB. 

serve to draw the two sections of the pole together. In 
order to hold the sections i n  distended position, toggle
links are employed, one of which is provided with a 
lug, which limits the downward movement of the 
toggles. 

The upper end of the curtain is wrapped around a 
strip of wood and passed into the open pole. By forc
ing the l inks up, the retractile springs will draw the 
two sections of the pole together, as shown in Fig. 1. 

When the pole is supported on brackets extended in
ward from the casing, the sections are held from acci
dental separation by means of a socket (Fig. 2) consist
ing of spring-fingers, to which an ornamental end piece 
is attached_ 

• • • • • 

A STERILIZER FOR RAZORS AND SURGICAL 
INSTRUMENTS. 

An apparatus for antiseptically cleaning the in
struments used by barbers, dentists and surgeons, is 
of primary importance, for the reason that the germs 
in septic or in fected tissues are but too easily trans
ferred to healthy tissues by the very instruments 
w hich are used i n  mai ntaining that healthy condition. 
UndOUbtedly the ideal sterilizing antise ptic is a moist 
vapor or liq uid at boil ing'  temperature, which i m
mediately acts upon bacteria without in any way in
j uring the instruments. A simple steri l izer built upon 
this principle has been devised by Dr_ J. A. Cronk
hite, of the J. A. Cronkhite Man ufacturing Company, 
405 � South Broadway, Los Angeies, Cal. 

Dr. Cronkhite' s sterilizer comprises a casing formed 
with a heating-chamber in its bottom. Above the 
heating-chamber is a tank which contains an antisep 
tic solution, the  vapors of  which  pass u pward i nto a 
central vapor-cham ber which is surrounded by a 
water-chamber, and which is designed to receive a 
conical, removahlp i nstru ment-cup. In order that the 

!EHE CRONKHITE INSTRUJlENT STERILIZER. 

instruments may be subjected to the action of the 
vapors given off by the heated antiseptic solution, the 
cup is provided with orifices in i ts sides. 

Since it is often desirable to subject the instruments 
to the action of a sand bath, the inventor has arranged 
in the top of the water-cha mber surrounding the vapor
chamber, a sand-vessel, into which the instruments are 
inserted to be mechanically cleaned before they are 
placed in the sterilizing receptacle. 

In operation, the cover of tlie apparatus is removed, 
the sterilizing receptacle is fil led with the instruments 
and hung in the vapor-chamber. The burners in  the 
heating-chambers being ignited, the antiseptic solution 
is heated, and the hot, rising vapors sterilize the in
stl'uments, and also heat the water in the' water-chaui 

ber, and hence the sand in the sand-vessel. Hypo
dermic syringes and the like can be directly sterilized 
by withdrawing a small quantity of the heated anti
septic solution and using .it in any suitable manner. 

The water-chamber places at the dentist's command 
the supply of hot water which he finds so indispensa 
ble in his work. 

.. I • • • 

AutolDoblle New •• 

Coke will be used as a fuel for an English motor car· 
' riage. 

A Chicago firm is using an automobile provided with 
a steel fender. 

In the Paris-Roubaix race a serious accid8nt occur. 
red. T wo competitors on motor tricycles collided 
and dashed into a crowd ot two thousand persons. 
Twenty persons were knocked down, some of them 
having their bones broken and many others were 
bruised. 

Two of the largest traction engines in the world and 
eight steel carriages, for use in the milling d istrict of 
Siberia are reported to have been sh i pped from San 
Leandro, Cal. There has also been planned a carrying 
service across the desert in China in com petition with 
the trade now done by means of camels, and it is ex
pected to have 50 engines and 3,000 wagons actively 
engaged within a year. 

A French military paper states that Col. Renard has 
invented a light motor for the purpose of traction on 
land and sea, says The Engineer. A grant was there
fore made of $4,000 in order to enable Col. Renard to 
adapt it for the traction of a lUil itary convoy by road. 
In this he has been successful, and in connection with 
it he has invented a stiff spiral coupling for the wagons 
by means of which as many as thirty wagons can be 
hauled by the motor, and yet be kept exactly in its 
wake, however winding the road may be. Col. Re· 
nard's invention will be tested at the army maneuvers 
this year on the plateau of Beauce. 

The Russian Minister of War is desirous of purchas
ing a freight automobile to be propelled either by 
steam or kerosene, and if any manufacturer will ship 
two sets of carriages, one for .steam and the other for 
kerosene, to St. Petersburg, the War Department w ill 
pay the freight and duty on both, and purchase the 
one best !;lui ted for its p urpose, while the other one 
will be returned, The carriages must reach St. Peters
burg by June, 1900. Full data as to weight, price, 
rapidity of movement, etc. , should be sent to the Chief 
of the Staff of the Ministry of War. O wing to the 
fact that large urders may be given to supply the Rus
sian army this matter is an important one. 

The question of regulating the speed and circulation 
of autolUobiles has occu pied the attention of the Paris 
au thorities for some time past. The regulations which 
now exist have not given entire satisfaction, and the 
Minister of Public Works has decided to draw up a 
new set of rules, these to be established by a commis
sion which has been appointed for the p urpose, com
posed of experienced automobilists and engineers. The 
questions to be considered will be mainly those of 
speed, audible signals and the police measures to be 
taken relative to circulation, as well as the placing 
of certain distinctive marks, plates, etc., upon the ve
hicles. The commission includes Messrs. de Zuylen, 
president of the Automubile Club of France ; Bail ly, 
president of the Touring Club ; Forestier, inspector 
general of routes ; Pierre Giffard, etc. The commis
sion has been well chosen, and out of its eleven mem
bers eight are members of the Automobile Club, and 
are experienced conductors. 

A collection of mi litary automobiles is to be shown 
at the Paris Exposition. The committee in  charge of 
t he section inclilding the armament and material for 
the artillery has taken up the idea some time since, and 
from among the different vehicles used in the army a 
n umber of types hav:e been chosen, to which this form 
of locomotion seemed to be best adapted. A n umber of 
constructors were called u pon to furnish models of the 
different types, and a collection of twel'le automobiles 
will be seen, of which two are operated by steam, one 
by petroleum, and nine by gasoline. These include a 
heavy tractor for use in artillery and engineering ser
vice, a mec;lical wagon containing an equipment of 
surgical apparatus, medicines, etc. , besides a folding 
tent for conducting operations. A telegraph wagon 
will contain a complete outfit of apparatus for field use, 
and another vehicle will be shown for transporting 
telegraphic materials. An automobile for the military 

, postal service will also be seen. Among others are an 
omnibus for the transportation of personnel, a vehicle 
for the commanding officer, a rapid automobile and a 
smaller vehicle for the use of officers, a moto-cycle for 
the transmission of dispatches, etc. They have been 
built by a number of prominent constructors, such as 
Panhard & Levassor, the Societe Scotte, Peugeot, De 
Dion, etc. The gr�ater number of these automobiles 
will be painted a uniform gray color, which i!' th at 
adopted for the army veh i cles, The exhibit will be 
made in the ,Army and Marine Palace, fronting on the 
Seine near the Champ de Mars. 



Selene., Note •• 

Mr. Herbert Spencer, the ew ineut philosopher, cele
urated his eightieth birthday on April 27. 

E nKIDeerlnc Note •• 

A naphtha pipe line 160 m iles long has been laid by 
the Trans-CauC3sus Railway Company. 

Some of the railways in the Sou t h  are offering special The val ue of 'fransvaal mining mach inery is  not far . 
excursi:>n rates to various points on its lines where the from $47. 000, 000. Most of the machinery (about $40,
total eclipse of the sun way be seen. 'fhese rates are 000,000 worth) is on the Witwatersrand . 
given on ly  to passengers who go in parties of ten. A w rought iron gas 'main, 23,015 feet long and 3 inches 

Prof. Percival Lowell and PI·of. 'fodd have left New in dia llltlter. is in  use bet ween Pham ixville and Royers
York w i th astronomical lllaterial to observe the eclipse ford, Pa. The gas is conveyed under pressure of 20 

of the sun in Algeria. O wing to the finene!!s of the pounds. 
cl i lllate of A I:,reria, i t  IS a particularly good local ity to The harbor of Port Arthur, in Manch uria, is to be 
o bserve t h e  ecli pse. 'f here is an observatory in Al- excavated and a n ew harbor is to be built. The pres
geria, the director of w h i c h  rece n t l y  went to Paris to ent c hannel w i l l  a lso be made deeper. Dredging wil l  
take measurement!! with M. Loo wey i n  order to observe be done by hydrau l i c  dredgeI!'. 
the ecl ipse. A compressed air dr i l l  has proved very successful 

In a com m u n icat ion made to the Societe d'Ethno- working u nder water on the sun ken batUeship of the . 
I!'raphie by M. Verrier, the question of the origin of the Russian navy. The mach i lle  works as well when d rill
Boers has been considered . I t  appears that i n  1652 ing  with grani te and hard su bsta'!ces as it does above 

Van Biebeck was sent by the D lltch East India COUl- water. 
pany to fou n d  a s upp ly station at the Cape, which A house fell in Venice on April 21, caus ing the death 
t hen changed its lI ame from the Cape of Te m pests to of two people. This has'nat urally raised the q uestioll 
that of Cape of Good Hope. In 1680. there was at t h e  o f  t h e  .. tabi l i ty of bui ldJngs o f  t h i s  curious city. 
Cape 600 wh ites of  Dutch origin . When,  in 1685, V>Llis T wenty y eal's ago one of th e  church towers fel l  dow n , 
XIV. revoked the edict of Nantes. 300 French famil ies and since then t h ree n e w  bui ld ings have collapsed . I n  
de manded the  hosp ital ity of  the  East India Company ; the present i llstance it is suppost'd that the clearing 
they w ere simt to the Cape, where they were well 1'1'- away of 'lliud from the adjoin i ng canal by meRllS Of a 
ce ived by the colonists and su pplied with 1&ll d  and · · ·  dredger was t h e  cause of the accident. The d rai nage 
stock. 'f hey became incorpol'ated i nto the colony and , "  of, Venice . is fast becoming an i m portant sanitary 
the Dutch langnage was employed exclusively. The problem . . 

prellen t  Boel's are descendant.s of this  colon y, spreading 
ovel' the terr itory of the Cap!', Natal, Orange ' Free 
Srate, and Transvaal. 

The Canadian govern ment h as established refrig
erators for the storage of fresh bait in co-operat ion 
w i t h  associations of fishermen along the coast. Com
plaint arises season after season that bait is scarce j ust 
w hen it is most u rgently needed, yet such bait can. as 
a rule, be obtained in abundance early in the season 
when t ht' men are not in net'd of it. An appropriation 
of $25,000 has enabled the Department of Agriculture 
to remedy the difficulty. The Dom in ion govern ment 
assists the fishermen's bait association to the extent of 
50 per cent of the cost of building the freezers and by 
t.he payment of a portion of the cost of operating the 
freezers. Each local association is required to receive, 
freeze, and sto l'e for each shareholder a. quanti ty of 

bait up to 400 pou nds for each share held and to fur
nish it d uring the fishing season as it is needed.  Each 
fisherman pays a nominal charge for freezing and stor
age. and the association has the option of stori ng sur
plus bait and of disposing of it on terms agreed upon 
by the association. 

A number of experiments have . been made i n  
Austral ia upon the temperatu re o f  growing plants 
by com parison with the temperature of the sur
rounding . air, using either wet bulbs or ordinary 
thermometers. The following figures have been ob
tained for bamboo stalks : Exterior a ir, 72 '8° and 76 '5° 
( Fahrenheit ) as maxi ma and min i ma ; bamboo, 75 '8° 
and 89'3°. 1!'or th e  stalk of the banana trees, air, 63 '8° 
and B6 '1°  ; stalk, 75'4° and 90°. The cactus flower shows 
temperatures of 10° and 15° above air. Ex peri ments 
were made w ith the cocoanut. Two of these were kept 
in a room for ten days, and at th e end  of that tim e  
they sho wed a tem perature of 6 '3° below that o f  the 
surrounding air. They were planted on the eleventh 
day in the shade, and germination com menced. Dur
ing eighteen days the tem perature remained constant, 
but after this t ime it rose rapid ly and gave air; 70 '6° ; 
Iloi l ,  56 '6° ; n ut, 83°. The sallle botanist has made a 
I I U HI bel' of observations upon the gro w th of bamboo. ,_ 

I II 37 observations he fon n d  an elongat ion of 47 '5 cent i 
H l aters in 24 hours. In 69 cases, 3.'i centimeters, and in 
1 1 1  cases, 30 cen t i meters . The tn lixi m u m  elongation 
for 24 hours has been 60 centi LlIeters, sbowing a rapid 
ru te  of growth. 

The soil of the greater portion of the grain . region of 
Russia and Sibel'i a is  wel l  k n o w n  i n  that con ntry as ' 
the •• C hernozem " or . .  black earth."  says ' Bradstreet's. 
It is a broad belt of  prairie, 600 to 700 m i les iuaverage 
wid th, beginn ing  in Hungary and extendi ng northeast-

. ward to the U ral Mountains, and then eastwal'd into 
Si beria to unkno wn boundaries. On t he north and 
the west are the " gray forest lands," and on the south 
and west are salt and alkaline districts and san d y  
wastes, and finally the Caucasus and the Ural Mou n
tains. By both chemical and mechanical analyses the 
soi l  is shown to be remarkably s imilar to that of our 
own prairies. also commonly known by the sim ilar term 
of . , black loam. "  The depth .  is, on an averagt', prob
ably a l ittle greater than ·that of our prairie soi l . '  From 
a ch em ical standpoint the soi ls of the two regions 'are 
sim ilarly characterized (1) by an exceptionally large 
amount of thoroughly hum ified organic matter;  (2) by 
the presence of an unusual proportion of phosphoric 
acid; and (3) by a great amount, comparatively, of lime, 
potalilh and other alkalies. These sO.ils ·  are, t herefore, . 
alkaline, w hile many others, especially of forest regions, 
are acid. It is well known that the substances thus 
more abundant in these soils than in others are just 
tb08e usually needed by the wbea.t plant. 

According to The London Engineer, the alloys used 
in Japanese bronzes contain a large percen tage of lead, 
which i m p ro ves the patina. The following are the 
con stituent elemen ts of three kind!! of modern Japan
ese bronze : 1 . Copper. 81 62 per cent ; tin, 4'61 per 
cent ; lead, 10 '21 per cent, . 2. Copper, 76 60 ; r in ,  4 '38 ; 
zinc. 6 '53 ; lead. 1 1'88. 3. Copper, 88 '55 ; tin,  2 42 ; z inc. 
3 '20 ; and lead, 4'72 per cent. Sometimes a little anti
mony is added j ust before casting. as shown by the fol
lo wing analysis : Cu = 68 ' 25, Sn = 5 '47, Zn = 8 '88 
Pb = 17'06, and Sb = 0 '34 per cent. 

The British Admiralty has accepted the tender of 
Messrs. Swan & H u nter, of Wallsend , for the new f1oat
Jng dock for the naval station at Hamiltop , Bermuda. 
This dock is designed by Messrs. Clark & Standfield, 
who designed the Un ited States naval dock for Algiers, 
La. , and the Havana naval dock. It will be 045 feet 
long, 100 feet w ide, 33 feet of depth water on blocks, 
and will lift 17,000 tons. It is to be built wi thin twelve 
months, tested, and then towed to its desti nation. Its 
cost is to be $920.000, as against $810,000 for the Algiers 
doc k, the latter sum included towage and insurance. 

During the year 1899 21, 080 patents were appl ied for, 
compared with 2'().080 in 1898 and 18. 347 in 1897. O f 
these, 7,430 were awarded aftt'r �xamination by the 
Patent Oftice, the corresponding nu mber d uring last 
year haVing been 5, 570, says The Electrician. Thus, 
w h i le the number of applications only i ncreased by 3 '7 
per cent, the number of successful applications in
creased by 33 '4 per cent .  D uring the year, 5, 171 pat
ents have expired or become void, and the total n u m 
ber o f  patents i n  force i s  22, 198. T h e  i ncrease i n  the 
number of patents awarded is ch iefly marked in the 
case of e l ectrical apparatus and llJ ach i n ery. Two h un
d red and sixty-five patents wt're awarded i n  t h is class 
in 1898, and 439 1n 1899. Patents granted to foreigners 
are also on the increase; Un ited States It'ads the way 
with 722, England follows with 554. France 474, A ustria
Hungary 372, S weden and Norway 99, and Russia 85. 

The German Nautical Alm anac.; -which appt'al'S 'for 
the first time in 1900, pu b l ishes the following figures, 
showing the progress' of the merchant m arine, i n .  that 
country. : On the first of January, 1889, this was made ' 
u p  of 1 ,223 steamers a n d  2,482 sai l i n g  vesl!els, manlled 
by 43, 144 men, and gaging 2, 317 ,523 tons. 'I' h e  
steamers i n�cr i bed at  Hamburg i n  1888 n u m bered 6'88 
and gaged 767, 000 tons, against 348, 000 in  . 1898, show
ing that th e  figure has doubled. 'l'h e  Hamburg AllJeri
can COllJ pany had, in 1899, ' 19 steamers, which tra n s
pOl·ted 2:400, 000 cu bic JI,Ieters of freight and 75. 000 
passt'ng ers·. The company h as since formed three ne w , 
lin es, one of w hich goes to New York. touch i n g  at Bou- . 
logne. At Genoa it has estabJ isht'd a lice between I t,aly 
and Argentine Repiibl ic. an d has lau nched in one · year 
9 vessels. represent i ng 77, 168 tons. The German East 
A frican Com pany has 12 vessels, and the - Waerm :1nn 
Com pany 20. T he German Australia n Line has 75 ves
sels, and has establ isheq a branch u pon the Ya n g-hle
Kiang and along the coast - of China. T he Gerllla n  
Levan t Company has 20  ·vessels. whose transportation 
for 1891 amounted to 8,000,000 mar.ks , and for 1898 
20,000,000. There' are also several smail ·lines l!ot the 
same port. The port of Bremen has - 225 steamers and 
139 sailing . vessels ; among the principal Hnes are the : .  
North Gt'r lllan Lloyd, which has 62 steamers with 400,-
000 tons. In 1886 it had 30 steamers, with 99,000 tons. 
This line possesses the " Kaiser Wilht'hu der Grosse," 
the most rapid of the German vessels. The Hausa Line 

has 38 vessels, and the Neptune .42.- . -The - Argo Conl
pany connects with London, having 30 vessels: The 
port of Lubeck has a total of � steamers, that of 
Flensburg 17 ; Keil has 14 and Stettin 81. 
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JIl.etrleal Net ••• 

A high-speed electri c  railway is to be built between 
Brussels and Antwerp, a distance of 28 miles. 

Cables have been laid from Cape Town to St. Heleni'!. 
. and from St. Helena to the Ascension Islands, and 
from there to St. Vincent, consequently there i s a com
plete cable route t o  South Africa by way of Maderia 
and St . . Vincent. 

The locomotives on the Northetn Pacific Railroad 
are equipped w ith electric headlights, and i ncandes' 
cent lights are also provided on the under side o f  the 
running boards and bent'ath the boiler, t h us enabl ing 
the engineer a n d  firemen to exam ine any part of the 
mach inery with ease. 

. 

A tel egraph line from Syria to Hedj az is contem
plated. l'his  w il l  give access to that portion of  Arab ia, 
thus bringing Mecca and Medina into cO lll m unication 
with the world .  The l ine wil l  fol l o w  the old pil grim
age route to  Mahom et's shri n e  at Mecca ; the total 
length of the line is said to be 931 Illi les. 

The London �re br igade is to h ave i nstal led and 
waintained for two years wireless telegraph y  inlStru
ments to con nect the fi re stat ion  at Streatham Green 
and a temporary s u u · statio n in S treatham. I t  seems a 
very curious use for wirelesiS telegrap h y  w hen ordinary 
fire alarms or telepilont's wo uld answer the pl'1"pOse. 

A n umber of years ago a telegraph cable was laid i n  
the bed o f  t h e  A m azon Riv!'r t o  con n ect th e various 
towns along that strealll with Para. 'fhe driftwood, 
etc. , brough t down by the st l'ea!lI brokt' and interfered 
with the work i ngs of the ca b le to such an extent that 
it has been in use only a short t ime "ince it was laid. 
A land l ine is  now being b u i l t  and 180 m i les have been 
completed. 'l' he d i fficu lty of b u i lding a telegraph l ine 
.th rough the A mazon forests is t'noruJ Ous, and it  would 
not be surpris ing  i f  th is  proves to be the most e xpen
sive telegl'aph l i n e  i n th e wodd. 

The electrophone appears to be rapidiy coming into 
favor in E n gl a u d .  A l read y there are many places i n  
t h t'  lead i n g  thol"O u g h fares of London, where one can 
enter, an d by the payment of a smal l fee. be switched 
on for a qu arter of an hour to any of the principal 
theaters; m usic hal ls,  etc. N o w  the Duke and Duchess 
of York have had the ir  residence, York House, con
nected by electrophone w i th  the lead i ng theaters, con
cert halls, and so forth,  so th at thei L' Roy al Highnesses 

. may l isten to the en tertainments and also enjoy the 
operatic performances at Covent Garden. 

A Inethod of testi ng the comparative efficiency of 
heat insulators was latel y described in the " Proceed
i n gs " of the Royal Society. The authors are Messrs. O. 
G. Lamb and W. G. W i it;on . The fo l lo w i ng results were 
obtained :-Air <no haffie p lates) , 0 '000200 cond uctivi ty ; 
pine sawdust, 0 '000242 ; p ine  shaving 0 '000162 ; brow n 
paper (crumpled up), 0 '000167 ; hair  felt (broken up), 
0 000145 ; hair fel t in two shpt'rs, � i nch thick each .  

. 0 '000106 ; dry asbes tos, 0 '000297 : charcoal, 0 '000150 ; 
sand ,  0 '000740 ; rice husks, 0 '000 150 ; ka pok (a heat i n
su lator) ,  0 '000144 ; kapok (loose), 0'000122 ; si l icate cot
ton 0 '0001 51. 

'l'h e  address of Sir W" nliam Henry  Preece on " The 
Relations bet.ween Electricity and Engi n eeri n g, "  which 
is pub l ished in the current issue of the SUPPLEMEN'£, 
con taius abu ndant food' for thought. He says t h ere 
are four grt'at pri nci ples u nderlying t h e  practical ap
plication of electricity ; th e first. the establishment of 
a magnetic field ; second, the estaulis h m ent of an 
electr ic field ; third , the disturbance or undulation of 
the ethe r ;  and fourth . the work done by the generation 
and mai u tenance of electri c c u rrents in  material sys
tems. ' - He giv es some very in teresti ng facts i n  his  
l pcrure, .such as the followin g : He h as recommended 
aluminium w i re for use in the interior of Africa where 
tran sportation is so costly. The saUie conducti vity 
can be obtained as with copper with half the weight 
and at  a less prict', and a line can be put u p  wh ich is  
telegraph ically ten ti mes bet tel' than of  i ron for less 

woney. 

A remarkab le case of death by l ightn i ng occu rred 
last Easter Monday d uring a footbal l watch iu E ng
land . .  When the rai n  poured down many of th e specta
tors took 'refuge i n  the grand stand.  Suddenly the 
building was , struck by ligh tning t h e  electric fluid  
sp lintered the  flag staff from top t o  bottom in  i ts  pro
gre�s . .  One young man wa!! k il led instantly, and sO lli e  

thirty others were severely i n j u red. The hat of ' the 

young 'wan who was killed was partially burned, the 
crown· · ·.was torn , off, and the lining wrenched o u t. 
His hair 'was burned off, and t h e  metal collar stu d  he 
was wearing at the time was com p lete l y m elted, I11 U 1, 
ing a su perfioial wound in h is ' neck. He was bad l y  
scorched about the. body, a n d  down his  right leg, ti le 
trouser of which w as torn. and the right boot spl it  and 
burned . .  He had se veral coins i n  his righ t trousers 
pocket all of which . w ere fused i nto one sol id lump of 
metal . Curiously enough the gentleman standing be
side him experienced no effects of the shock. Needless 
to say the bui Id ing was not equipped with a lightning 
conductor, such a prOVision probably being conllid
ered as unnecesll8.ry in this case since the stand wa. 
Dot very tall.. 
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MANUFACTun OF GUNS AND ABltO:a 
BETHLEHEM STEEL WORKS. 

I. -THE OPEN HEARTH PROCESS. 
Among the industrial establishments in this country 

which will always be associated with the history of 
the modern United States Navy, none will merit more 
honorable mention than the vast assemblage of forges, 
furnaces and machine shops, many of them the largest 
of their kind in the world, which have given the his
toric town of Bethlehem a new lease of life and a world
wide reputation. 

The relation between a country's navy and the estab
lishments which provide its ships, guns, and armor is, 
or should be, one of mutual helpfulness. Without such 
institutions as the Carnegie and the Bethlehem Steel 

grade of stllill whieh i. blling manufaeturlld. Hence, it 
is necessary that thll eomposition of livery pile of pig 
iron and iron and steel scrap in the stock yard should be 
accurately known ; and to this end the scrap which is 
brought from the various forges and machine shops 
throughout the works is stacked in separate piles and 
its composition carefully recorded. The stock yard is, 
in itself, a most interesting study. In one pile will be 
seen the massive ends which have been cut from steel 
ingots at various stages of the (orging process. In 
another pile may be seen the turni ngs from the heavy 
lathes and milling machines in the gun and armor 
plate shops. Elsewhere may be seen a train of charg
ing boxes full of " skull scrap " from the casting pits, 
while adjacent to the scrap pi les are located the bins 

yv orb, and no Bessemer steel whatllverJiJ madll. While 
Bessemer steel is admirably suited for . iJteel rails a.nd 
structural material for buildings and bridges and for 
shipbuilding, it has not hitherto been possible to se
cure by this process the high qualities- which are de
manded in all specifications of gun steel and armor 
plate. The superior results obtained with this 
process are due to several causes, but chiefly to 
the fact that the process of decarbonizing in the open 
hearth process being greatly protracted, it is possible 
to make a large number of successive tests and stop 
the process at the moment when the steel in the fur
nace has reached the exact composition required. In 
the Bessemer process the decarbonizing is accomplished 
by pouring the molten metal into a converter and 

blowing air through it until the whole 
of the carbon and most of the sulphur, 
phosphorus and silicon have been burnt 
out, w hen a certain amourit of spiegeleisen 
is added to bring up the percentage of 
carbon to the desired point. The Besse
mer " blow," as it is called, occupies 
twenty minutes only, and should the 
blowing be extended beyond the moment 
at w h ich decarbonizing is complete, the 
m",tal will be burnt, wit h subsequent in
jurious effects to the steel. The open 
hearth process, on the other hand, occu
pies from eight to twelve hours ; and it is 
possible to know at any time just ex
actly what are the conditions of the heat 
and what chemical changes are takin g  
place. Moreover, the temperature can be 
most carefully regulated. 

Works, and the shipyards at Philadel· 
phia, Newport News,- and San Francisco 
to produce ship plates and forgings and 
assemble this material in the completed 
and fully equ i pped fighting sh i p, the 
task of reconstructing our navy, com
menced i n  1883, would still be in its hl i t ial 
stages ; on the other hand it is  the needs 
of the navy and the expected recnrrence 
of orders for material that are answer
able for the lavish Ecale upon which some 
of these industrial establish ments have 
been laid down, enlarged and furnished 
with costly equipment. They are mutu
ally dependent. This is specially true of 
the Bethlehem Steel Works, which, in 
preparation for the needs of the future, 
has built  what is {>robably the most com
plete plant devoted almost exclusively t.o 
the manufacture of guns and armor to be 
fou nd in any country of the world. The 
Beth lehem Steel Works are located upon 

ELECTRICAL CHARGING-MACHINE EMPTYING A 7,OOO·POUN D  BOX OF MIXTURE 
INTO THE FURNACE. 

The distinctive qualities which are 
sought in  the manufacture of gun st·eel 

a stri p of land which is about a quarter of a mile in 
width and extends for a mile and a quarter along the 
banks of the Lehigh River. The whole of the yard is  
served by some nineteen parallel railway tracks, which 
make up, in cluding broad and narrow gage, a total of 
thirty-five miles. The various forges and armor plate 
and machine shops are located throughout the yard in 
such relation to each other and to the railways as con
duces to economy in transportation and handling-a 
most serious consideration when we bear in mind that 
single masses of gun' steel and ar mor plate that are 
being handled at this works will weigh as high as 137 
tons, and that every one of these heavy forgings has to 
be handled and transported fully twenty times in the 
Har.VEiy process, and no less than fifty times in the yet 
more costly Krupp process. The buildings themselves 
are truly colossal, as wi l l  be seen from the following 
list of the largest of them, which includes an open 
hearth building. 1,950 feet long by 111 feet wide, a 
machine shop, 1, 375 feet by 116� feet, an armor forge, 
850 feet by 1167i feet, a carbonizing department in 
which the face-hardening of the armor is carried out, 
700 by 63 . feet, and an armor plate machine shop, 610 
feet long by 124 
feet wide. There 
are many other 
s u b o r d i n a t e  
building w h i c h ,  
while they would 
be mentioned for 
their size iii a de
scription of most 
estab l i s  h m ents, 
are relatively in
significant c o  ill
pared with t h e  
h u g  e structures 
above mentioned. 

from which the ore�, of which a certain amount is used 
in the bath for decarbo n i z i n g, are taken to add their 
quota to the mixture. I n  onr engraving of the stock 
yard will be seen a train of cars upon which are loaded 
the " charging-machine boxes, " open rectangular boxes 
which are loaded with thE' mixture, and hauled up au 
inclined plane onto the charging platform in front of 
the open hearth furnaces. Here they are p icked up, 
one at a time, by an electrical charging machine, which 
is provided with a massive extensible arm that hooks 
into the charging box, raises it  from its car, thrusts it 
into the furnace, turns it com pletely around, there
by discharging its contents, and afterward withdraws 
it and places it empty on the truck. The charging 
machine is a most powerful affair, as will ' be seen 
from the fact that it can lift a dead weight of 7,000 
pounds at the end of its 20-foot arm, and hold the 
weight out literally at " arm's length," handling it  ap
parently with the same ease with which one handles a 
cupful of water. 

Before proceeding to a detailed description of the 
furnaces, it will be well to state that the open hearth 
process is used excl usively at the Bethlehe m Steel 

and armor plate are obtained by varying 
the composition of the mixture, by the method of treat
ment in the furnace, and by subsequent treatment 
of the cast ingot by fluid compression , forging, tem
pering and annealing. The requisite properties for 
the gun steel furnished to the government are 
hardness, to enable the guns to resist the wearing 
action of the projectiles and the erosion from the pow
der gases ; toughness, to enable it to undergo change 
of form without fracture ; e lasticity, to enable it to 
give under enormous pressures, and yet return to its 
original dimension, and a high, though not an exces
sive, ultimate breaking strength. For armor plate 
the desirable qualities are extreme hardness, partic
ularly at the face, combined with great thoughnl'ss 
throughout the whole body of the plate. The latter 
quality is secured in the Harveyized armor by the in
trod uction of a certain amount of nickel, and iu the 
Krupp armor ·of other elements during the furnace 
treatment ; while in bot h types of armor the hardness 
and the toughness are enhanced by a most e laborate 
system of forging, tempering and annealing, w h ich i n  
the caSe o f  the Krupp plate, has n o  parallel in  the whole 
range of the industrial arts. The open hearth furnace, 

The genesis of 
the open hearth 
p r o c e s s  which 
forms the subject 
of the present ar
ticle is to be found 
in the stock yard , 
in which the ma
terial that is to be 
melted down in 
the open hearth 
furnaces is stored, 
a n d  t h e  " mix
ture," as it is call
ed, made up in its 
p r o  p e r  propor
tions for charging 
.the furnaces. In 
the open hearth 
process wrought 
iron or steel scrap 
are melted with 
cast iron in such 
proportions as to 
reduce t h II per
centage of carbon 
to that required 
for thll particular 

The Ii<:lap frQIU Ule varioUa tOlpli liud machlDl IhQPs iI brought to this 7ard, aud .tacked according to 1" chtmlcal l:Ompol1tIQlI. Hero the .. ml:l:ture " Iii IUIlt up III 
\)OUI atld carried Oil can to Ult opeu hearth tarnace.. 

with its regenera
tors, is a most elab
orate and costly 
construction . The 
furnace p r o p  e r 
consists of a large 
dish-shaped struc
ture, lined with 
refractory sand,  
into which t h e  
mixture is loaded 
by the charging 
machine already 
referred to. The 
furnace is heated 
w i t  h prod ucel' 
gas, manu factu l'
ed by b u ,. n i n g 
coal in air-tight 
ovens, which are 
fed with air un
der pressure in  
a n insufficient 
amount for com
plete com bustion.  
The rl'sulting car
bon-monoxide gas 
p a s s e s  through 
large regulating 
valve!!, located be
low the charging 
platform, t h e  n 
through a III ass 
of firebrick chl'ck
erwork, and final
ly enters the side 
of the f u r n a c e  
through the lower 
flue, !!hown in the 
engraving. Air is 
admitted by way 
of the valves, and 

"rD STOOK YABD AT "rHE BETHLEHEM STEEL WORD. p a I S  iii s through 
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.lDother mass of checkerwork built up alongside 
the first-na.med mass, and is conducted to the fur
nace by two flues, which are located on each side of 
and above the gas flue. Here the gas and air mingle 
and combustion t.akes place at extremely high temper· 
atures, ranging from 2,700° to 3, 000° F. The products of 
combustion pass over the charge and out at the oppo
site side of the furnace, and through a set of flues and 
che()kerwork exactly similar to those through which 
the gas and air entered, raising the checkerwork to a 
hi(:th temperature. About every twenty minutes the 
lever control· 
l ing the re(:tu
lating valves 
is thrown over 
and the g a s  
and air a r e  
d i r e c t e d  
through t h e  
n o w  heated 
c h e c k erwork 
and flues on 
the left-hand 
side of the fur
nace. H e r  e 
they are re
generated t 0 
from 1, 500° to 
1 ,800° F. The 
flow of gas is 
reversed every 
t w e n  t y  min
utes durin� the 
ten to twelve 
hours occupied 
by the process. 

J t ieutifit jmeritJuc 
PROPOSED NATIONAL MEMORIAL BRIDGE ACROSS 

THE POTOMAC AT WASHINGTON. 
'l'he Secretary of War has j ust accepted the final 

plans for the proposed Memorial Bridge to be built 
across the Potomac to Arlington. The successful 
willner of the competition is the well-known bridge en
gineer, Prof. W. H. Burr, of the Department of Civil 
Engineering of Columbia College, New York. Four 
prominent bridge constructors, namely, Prof. W. H. 
B u rr, George S. Monison, Leffert L. Buck and William 
H. H utton, all of New York city, were especially in-
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cluded that the general design of Mr. lJurr should be 
designated as first in the' order of mel'it and should be 
adopted, subject to a few mod ifications, such as width, 
slope of road way, towers, prov isiotls for tramcars, and 
such other m inor modifications a� might develop dur
ing the progress of the work. 

The main features of Prof. B im" s design No. 1 are as 
. follows : The whole structure, with the exception of 
the bascule over the m�in channel, will be uf arched 
construction, and will consist of the bridge proper over 
the river channel, and a long approach at either end ; 

the four maiu 
arches and bas
cule w h i c h 
constitute the 
former b e i n g  
constructed of 
steel and the 
approaches of 
masonry. 

The design is 
for a double 
deck bridge, 60 
feet in width 
between rai l -

I t  t a k e s  
about siX; a.nd 
a half hours 
to melt the 

PR9pOSED NAT IONAL MEMORIAL BRIDGE ACROSS THE POTOMAC AT WASHINGTON. 

ings, providing 
for two side· 
walks, each 10 
feet Wide, and 
a road way 40 
feet wide. A 
double - track 
street railway 
is provided for 
upon the lower 
d e c k . T h e 
total length of· 
the openworli 
of the bridgJ 

charge, and four to six hours are consumed in boiling 
down to get rid of the carbon and various i mpuri
ties. As soon as the heat is melted, samples are taken 
from the furnace and carefully analyzed, lind these 
tests are repeated at frequent intervals until the heat 
is ready for casting. One of the views shown on OUI 

front page is taken at the back of the open hearth 
furnace above the casting pit . and shows the process of 
casting. As soon as the steel has reached its proper 
composition, a tap hole is opened and the steel is run 
otI into the large ladles, which are shown in the en
graving, from which it is rUD into the molds by . 
opening a tap hole in the bot.tom, which is �rdinarily 
closed w ith a plug of fireclay. In all of these cast
ings a considerable excess of metal, known as the 
" sinking head," is formed at the top of the mold, 
wh ich serves the double purpose of compr�ssing the 
lower ·portion of the ingot, increasing its density, 
and closing any cracks or holes which might form 
d u ring cooling. It also sen-es to collect the impuri
ties in the metal, which rise by their lesser gravity to 
the surface. The metal which is to be worked up 
as gun s t e e l ,  is 
s u b j e c t e d  to 
byd raulic p r e s 
sure in what is 
k n o w  n as the 
fluid compression 
process, a descrip
tion of which 
will be given in 
a succeeding arti
cle ; but a few of 
the largest cast
ings for gun steel 
and all of the 
armor plate cast
iugs, on account 
of their g r e a  t 
size, are cast di
rect in the form 
of massive ingots. 
O n e  of our illus
t r a t i o n s  r e p
resents the great 
100-ton i n g o t  
which was cast 
fur the manufac
t ure of the 16-
inch army gun, 
which is n o w  
nearing . comple
tion at the Water
vliet Arsenal. 

• •  

M O LYBDENITE 
is proving to be of 
value in the manu
facture of steel. 
The present mar
ket v a  I v e  in 
"Pittsburg is $200 

vited by the Secretary of 'Var to compete for the honor 
of design;ing the Memorial Bridge. The designs and 
drawings were to be paid for in their order of merit as 
recommended by the Board of Engineers, as follows : 
For No, 1, $1,200 ; No. 2, $1, 100 ; No. 3, $1.000 ; No. 4, 
$900. The designs and drawings were then to become 
the property of the U nited States. 

The selection of the design marks an important step 
in this commendable project, w hich contemplates the 
spa nning of the Potomac River between the govern
ment reservations at Was h ington and Arlington with 
a monumental structure which shall form a fitting 
national monument to Ameri.can patriotism in its 
highest and broadest sense. 

The speCifications called for the presentation of two 
designs, one for a bridge with a draw opening and 
to provide for street cars as well as for ordinary ve
hicles and pedestrians; the other for a bridge with dra w 
opening, but without provision for street cars, etc. 
After full consideration of the various plans for the 
bridge and approaches, including the architectural 
features, ornamentations, cost, etc., the board con-

ALEXANDRE III. MEMORIAL BRIDGE, PABIS. 

proper and ap
proaches will be 3,440 feet. The bridge is to consist of 
two 283-foot steel arches, one steel draw span having a 
clear width of 213 feet, and two more 283-foot steel 
arches. 'l'he draw-span has two bascule arms support
ed on trunnions, balanced by rear ext.ensions and coun
ter-weights. The clear opening is about 167 feet, and 
the span from center to center of trunnions, 235 feet. 
The floor is to be of asphalt cork block. It is proposed 
to operate the draw by electric motors. The bascule 
and the adjacent piers are to be built on bed rock by 
the pneu matic process, the caissons to be filled with 
concrete ; the other piers are also to be founded upon 
bed rock .and built up within cofferdams. The 283-
foot steel arches are segments of a ci rcle, the springi ng 
l i ne being 24 feet above mean low water. The Wash
ington approach is to consist of fifteen 46-foot spans, 
masonry arches, back of which is an earthen embank
ment, 500 feet long. The Arlington approach will con
sist of t went,y- one 46 foo t masonry arches, approached 
by an earthen em ban klllent  1, 500 feet long. The prin
cipal divisions of the bridge are marked by massive 
masonry arches and towers, decoraterl with emblem

atic groups or 
s t a t  u a r y ,  etc .. 
c o m  m el.Oorati n g  
m e n  distinguish
ed in the founda· 
tion and develop
m ent of the Re· 
pnblic. The cost 
of the stru cture 
is estimated . at 
$4,083,850. ; 

••• 

ALEXANDRE III. 
)l E M O R I A L  
BRIDGE, PARIS. 
The Pont Alex-

andre III. , though 
completed, w a s  
not relieved of un
s i g h t I Y super
structures u ntil a 
day or two prior 
to the 0 ffi c i a  I 
opening of the 
Paris Exposition. 
As it stands to· 
day, this superb 
bridge, with its 
four lofty towel'�, 
each surmoun ted 
by a go lden Pe
gasus that glit
ters in the sun
light, forms the 
connecting link 
between two new 
sections of t h e  
city and the Fair, 
the fame of which 
will soon be world
wide. The new 
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avenue, cut through from the avenue of the Champll 
E lysees and flanked, on eit.her side, by the only per
manent buildings of the Expos ition, forms the ap
proach to the bridge from the right bank of the Seine. 

Leaving the bridge on the left side of the river, the 
vifsitor at once beholds the snowy whiteness of those 
exquisite palaces, on either side of tbe Esplanade des 
Inval i rles. that are devoted t.o exhibits of the Decoration 
aud b'uruishillg of Public .Buildings and Dwellings. 
These structures are exquisitely frescoed. 

From the center of the uridge, looking right and left, 
or from eIther end i t, vistas of rare architect-
ural beauty can be o btained. 

The bridge has been constructed so as to 
preserve an un interru pted perspective, the 
table of the bridg!! having been depressed as 
m uch as was possi ble w i thout detriment to 
navigation on the Seine. M.etal has been 
employed in  its constru ction, giving a great 
depression, w i th  a platform thickness re
d uced to-ward the m iddle of the arch. The 
substrllctu re i s  composed of fifteen arches 
of cast steel. 

A detai led and fu l iy  i l l ustrated description 
of the construction and engi neerin g  features 
of their han,lsollJe structure was given i n  
the SCIEN'l'IFIC AMERICAN o f  March 10, 
1900. 

To preven t any effect of contl'action or 
dilation of this  enorllJous mass of metal, i u  
any variations of tem peratnre, t h e  arches 
are joined to the key in a mann!!r that h as 
been !leen in the Ga lerie des Machines and 
the older bridge Mirabeau, 

The massive masonry forming the heads of 
this noble bridge, adorned with magnificent 
towers, visi ble from many distant points of 
v iew, constitutes an enduring monu ment to 
Messieurs Resal and Alby, engineers i n  
charge o f  t h e  work. 

AERIAL PHOTOGRAl'HY. 
BY ]1'. A. A. TALBOT. 

We present herewith an interesting photograph 
which was taken from the car of a balloon in England, 
at a height of 300 feet. It was taken with an ord inary 
magazine camera, carrying some forty films, by a well
known aeronaut of London. 

Aerial photography appears simple enough from a 
cu�sory point of view b ut the operator who manip u- · 
lates his camera from the car of a rising balloon has 
many difficulties against which to contend, that do 

second plate, exactly under the same conditions regard. 
ing speed, light, etc. , as the first, yet the plate ultimately 
turus out a dismal failure. The exposure proves to be 
many seconds too short, and the picture is scarcely visi
ble u pon the n�gative. But ascend another 200 or 300 
feet, expose again, and you get a relmlt equal in every 
respect to that obtained at an altitude of 306 feet. There 
seems to be a thin fillIl Y  cloud (not of vapor), that 
floats above the earth, which appears to have a. non
actinic  effect u pon the plate, and therefore it is under 
exposed, This phenomenon is apparent to the naked 

eye . .  
The accom panying illustration shows the 

crowd who have watched a balloon ascent. 
It was snapped at a height of 300 feet, and 
everything' is as sharp and distinct as could 
be desired. I t  was not taken under the 
most advantageons conditions, since the sun 
was low down in  the heavens-see the long 
shadows cast u pon the ground-and there
fore the light was incl ined to be a little yel
lowish in color. As a ru le  an aerial photo i� 
rather flat and u n i n teresting, owin� to the 
lack of half- tones and shadows, but this 
photograph is full of l ife and vigor. 

• .  0 ' "  
Phosphate Depo sits In ChrlstlDas . Island. 

Height, 300 feet. Time, near sunset. Note the clear definition and long �hadows. 
The laying of the foundation stone of the 

Pon t Alexand re Ill. ,  formed the most im
posing event of the late memorable visit of 

BALLOON ASCENT, FROM THE AERONAUT'S POINT OF VIEW. 

Christm as Island is situated 190 mi les 
south of Java, being 12 m i les long by 4 to 
9 'miles wide, having an area of 43 square 
miles. Its climate is favorahle, the tempera
tur� varying frolll 20° to 30° C. ; the soil is 
very fertile, and contai ns from S to 30 per 
cent of phosphate of l i me. The trees have 
a remarkable development ; in some places 
the sago palm reaches a heigh t of 60 to 70 feet. 
Among the r!!pl'esentants of the fauna aud 
flora of the island are a few species wh ich 
exist nowhere else ; for instanc!!, a bat of 
unusual size, which flies in bright sunl ight, 
an owl whose cry resembles the barking of 
a small dog, and a terrestrial crab which 

the Czar and Czarina, to Paris, particulars of wh ich are 
st i l l  fresh in the public lII i nd. 

The total cost of this great work has been 7, 000, 000 
francs, 1, 000,000 having been spent on the decorations 
alone. 

• 1 .  • 

A PAIR OF CURIOUS RELICS AT ABERFOYLE, 

SCOTLAND. 

I n  the earlier half of the century the practice of 
stElal ing bodies from the churchyards where they had 
been interred, for the purpose of sale as subjects for 
dissection, which was known as . ,  body-snatching, "  
w as for a time very rife. 

Various plans were made to defeat the nefarious and 
sacriligious proceedings of the . ,  body-snatchers " or 
, .  r!!surrection ists " as they were sometimes cal led, a 
very common olle  bei ng the erection of two or more 
small  watch-houses whose windo w s  com manded the 
w hole bury i n g  groun d  and in which the friends of the 
ilec!!ased IlJounted guard for a number of n ights after 
t he fu neral. 

A usual method of the grave-robbers was to dig down 
to the head of the coffin, bore i n  i t  a large round hole 
by weans of a specially constructed 
center bit and haul the body to 
the surface with a hook-rope. It 
was to cou nteract this m a neuver 
that the two curious coffin-li ke 
relics now lying on either side of the 
door of the ru ined church of Ab
erfoyle i n  Perthshire, were con
structed. They are sol i d  masses of 
cast iron, and, as may wel l be 
imagined, of enormous weight. O n  
t he u ppel' side o f  each are pro
v ided two loops 01' haudles. 

When an interment took place 
one of these mass ive slabs was low
ered by suitable derricks, tackles 
and chains onto the top of the 
coffin, the grave was filled in and 
there i t was left for some considera
ble time. Later on the grave 
was opened and the iron armor 
plate was removed and laid aside 
ready for another funeral. 

not pr!!sent themselves to the photographer who plies 
his work on terra firma, In the first place, it  i s  im
perative that the camera should be provided with a 
rapi d  lens, which also possesses long range, and yet 
gives clear and shat·p defini tioll. Again, the magazine 
contrivance must be of the simplest, quickest, and 
most rel iable description , since one has but very little 
time to change the plates. W h!!n a balloon leaves the 
earth i ts u p ward flight at first is often at the pace of 
500 fe(lt per min ute, gradua.l l y  decreasing unt i l  it at
tains its equil ibrium. It will be seen from this fact 
that the operator has to be a very q u ick worker. The 
plates m ust be of exceptional rap id i ty, s ince the ex
posure m ust be remarkably short ; otherwise the re
sultant photo wi l l  be blurred. Cases hav!! been known 
in which a shutter working instantaneously at the one 
h u ndredth part of a second has been too slo w,  though 
it would have been quite !'apid enongh to snap an ex
press train traveling at 60 mi les an hOU1' ; but in such 
cases the velocity of the rising balloon has been excep
tional. The photographer has no need to trou ble 
about his view-finders. He simply points the camera 
down ward, in the desired d irection, and suaps his shut
ter as rapidly as he can work. 

climbs trees, etc. The first mention of this 
island dates back to 1666, when it figures upon the maps 
of the time under the name or Moni ; on later maps it is 
cal led Moni or Christmas Island. The great difficulty 
encountered in landing and in  mounting the heights 
prevent.ed,  for a long tiIlle, the thorough exploration 
of the island. In 1888 the .. Chall enger " expedition 
made a landing and devoted ten days to a thorough 
exploration ; paths were traced to the summit, and a 

. great many specim�ns of minerals as well as of the 
fauna and flora were sent to England. Among the 
m inerals, the  sam ples of rich phosphates attracted at
tention and led to a more thorough investigation ; a 
fresh supply of sp!!cimens was obtained, and it was 
found on analysis that the percentage of phosphates 
reached as high as 80 to 92 per cent. 

Mr. Andre ws, who was sent to the island to study the 
phosphate deposits, considers them to be formed 
by the accu mulation of excrements of myriads of sea 
birds w hich in habited the island, w h ich was formerly 
low and free frolll forests, Several years ago MI'. 
M urray of the "Challenger" ex ped it ion,  and Mr, George 
Ross established themsel ves on the island and sec ured 
more than 200 spec i m!!ns, which they had analyzed, 
The C h rist mas Island Phosphate Company was formed, 

wh ich worked a part of the de
positF,  especially  that of the phos
phate h i l l ,  w here a rai lroad waS 
b u i lt to the point  of disembarking'  
l�� m i les distant, and special load
ing apparatus was erected. Sev
eral  ship ments have been made to 
London, the alliount reaching 6,000 
tons, and the results having proved 
satisfactory, they wi l l  be contin ued . 
The British Museum has rece n t l y  
publ ished a series of observations 
relating to the geological formations 
and the fauna and flora of the 
i sland, which have been obtained 
by Mr. Andrews and others. 

------�.���.-------

Although·these contl'ivances h ave 
not been used for many years, they 
still lie on the grass of the lonely 

ARMOR-PLATE FOR COFFIN8-A RELIC AT . ABERFOYLE, . SCOTLAND. 

FOR several years Prof, O mori has 
studied the subject of earthquake 
measurement in  a brick buildin!? 
says Nature. One of Prof. Ewing's 
horizontal pendulum seismographs 
was fixed near the top of an exter
nal wall of the Engineering College 
at Tokyo, while another was erected 
on the ground below. During the 

little church yard, o.bjects of cu riosity to the passing 
cyclist and tourist. 

. ' . . . 

A SUBMARINE cable in actual  use wil l  forlll one of the 
exhibits of the Paris Exposition, It  will run from thd 
Electricity Building to the Vincennes Annex several 
miles distant along the Seine. A complete cable sta
tion will be operated at each end to show · the pllblic 
how trans-oceanic messages are transmittecl and re
eeived. Souvenir messages may be sent by the public. 

But aerial photography is full of d isappointing faj l
ures. The aeronaut who secured the · accompanyi n g  
photograph has, o n  several occasions, ascended i n  a 
bal loon with his camera ful ly loaded with forty fil m�, 
and has exposed the whole of them at \"aryi n g  alti
tudes ; yet when they were developed they were found 
to he absolutely useless. The atmosphere plays an im
portant part in the success of an aerial photograph. 
At an altitude of 800 feet a magnificent result may be 
o btained. You ascend another 100 feet, and expose a 

year's 1894-98, t!!n moderate earthquakes were recorded, 
and i t  was found that if the earthquakes consisted 
of com paratively slow vibrations (say, above half a 
second i n  duration), the motion was practically the 
same in both places ; but if of quick-period vibrations, 
the motion of the top of the wall was about twice as 
great as that of the ground. Prof. Omori notices 
that, with destructive earthquakes, the damage of 
two�storied bui ltl i ngs is generally condned to the uppf'r 
story. 



GOLD DEPOSITS AND MINING METHODS AT 
CAPE NOME. 

Cape Nome Mining District, generally speaki ng, in
cl udes tllat portion of the north shol'e of Norton Sou nd 
extending fwm the eastern extremity of Galooin Bay 
west for a distance of about seventy miles. The tundra, 
wh ich is so novel and marked a feature of the region 
borders on the sea and extends to the foot hills. Some
times the tundra is seven miles in width and underlying 
it  at an average depth of five feet are the deposi ts of 
coarse black sand which contain the gold. Practically, 
the sand beneath the tundra and on the beach is identi
cal, and some careful observers assert that the tundra 
has been formed by the sea which at times past extended 
over the flat and has g-radual ly receded leaving the de
posits of gold-bearing sand in their present posi
tion. 

The more confi dent opinion is that these deposits are 
clearly of glacial origin which, in a diminutive way, 
carl be observed at times of breaking up of winter, 
when the ice cakes of the streams i nvariabl y  bring 
down loads of gravel which is deposited as they are 
dissolved by the heats of summer. This theory is re_ 
sponsi ble for the general belief that the deposits of 
gold- beari n g  gravel cover the entire floor of Norton 
Sound. '.rhi" wil l  be  proved during the present sea
son as a number of marine dredgers are nrepllring to 
work the territory as soon as the ice obstructions dis
appear. 

As to the origin of the golden' sands of Cape Nome, 
or the sou rce from wh ich they were deri ved, t here is 
absolutely no information. ' If of glacia l  origin they 
would seem to have been tr�usported from a distance, 
and thi� su pposition is considered more probable from 
the fact that t he flakes and nuggets so far found are 
d istinctly sharp or angular in shape. T hey show fe w 
ind ications of the effects of erosion or friction, as would 
have been the case had they been washed do wn 
stream. I n  any event the gold deposits were not 
brought from any section near to Cape Nome, as ex
plorations for a distanCle of 240 m i les northeast and i n  
the range between Kolzebue a n d  Norton Sounds do 
not, as yet, show the exi�tence of quartz 
deposits. Quartz has been found, hut barren 
of gold. The bed rock in all this region is 
rarely over 7 feet below the surface, often 
much less. In this distance have been found 
no Jess than four different layers of gravel. 
In all the world there is nothing resem bling 
these Cape N o m e  sands. '.rhe wel l k nown 
black sands found on the ocean shores in  
Cal i fornin, Oregon and Alaska, some of 
them yielding prolifically, are clearly depos
i ts in  channels of d ry mouutain streams, 
easi ly traced and wel l  defined, but at Nome 
the gold- beal'ing gravel is spread in blan ket 
form over a w ide extent of country, the 
boundaries of which are not yet established. 

The total out put for the Cape N OIne region 
has been segregated by the statistician of 
the United States Branch Mint at San FI'an
cisco, and amounts to $2,400,000. This, for 
the first season, the product almost entirely 
of the most primit ive methods, is concl usive 
of the extraordinary richness of the new 
fields. 

With an early start and the aid of mechan
ical appliances of high efficiency, such as 
wi! )  be introd uced this season,  it is certain 
that a very great increase in the product 
will be the result. 

' 

'l'he extraction of gold from the auri ferous 
gravel at Cape Nome is effected -by the 
methods com mon in  al l  placer depos its of 
the Pacific Coast, thoug h  the applicati on of 
heat to d isintegrate the sands, as in the 
Klondyke, is not necessary. 

j,itutifi, �lUtri,au. 
They are driven by hand or steam power and 

generally consists of a hopper to which the sand 
is raised by  pump or shovel. A stream of water 
washes the sand do wn over the riffies, which oscil
late rapid ly,  the gold collecting and being amal
gamated by the mercury and amalgam lying be
tween each. 'fhe rough gravel is thrown outside i n  
the process. 

We present an illustration of one of the most suc
cessful power machines, designed for the Alaska beach 
mines to me et the requirements indicated above. It 
is known as the Drake Amalgam ator, and is manufac
tured by the Krogh Manufacturing Compan y, of San 
Francisco, Cal. It is carried in a stout timber fr�me 
and mea'sures about 4% feet square by some 6 feet i n  
heigh t. FOI' successful operation it  requires about 20 
per cent water to 80 per cent of sand, and its capacity, 
as determined on the Cape Nomo deposits, is 6 tons 
per hour. gross. 

����SV,NFAC[ 

VERTICAL SECTION OF A CAPE NOlIE CLAIM. 

ranged i n  sections of eight, and filled with sufficient 
quicksilver to cover the bottom. 'fhe tables are both 
given a lateral osc i l latiun by means of two eccentrics 
carried on a shaft attached to the side of the frame as 
shown in the i l lustratiun. It is considered by the in
ventor that the best grade at w h ich to set t h.e table 
is olle of 2% inches in 4% feet, w i th  a running speed 
of 350 revolu tions per minute. I t  w i l l  be seen that 
t.he machine  combines the ritHe boards of the ground
sluice and the side·shaking of Frue vall ner conceu tl'a
tor. h is clai med that at the most not more than 
one-tenth of a horse power is necessary to run this 
mach ine. The total weight of the alllaigamator set 
u p  is a little over 800 pounds ; but  for conven ience 
of transpol·tation it is  constructed so that no piece 
weighs over 100 pounds. 

. . .  I .  

Ru ssian Experlm e u t s  I n  Electro-C u lture. 

Some Russ ian scieut ists have beeu trying some in 
terestin� experi lueuts ill e l ectro·cu lture. One of them 
ascert.ained that  e lectrified seens germinated more 
rapidly, and gave better and qu icker results than seeds 
which have not been subm itted to prel i m inary electri
fication. He also repeated the experiments of Ross, that 
is, burying i n  the soil  one copper and one zinc plate 
placed vertically and connected by a w i re. He found 
that potatoes and roots gro w n  in the electrified space 
gave crops three tilUes heavier than those which wei-e 
grown close by on a test plot : the carrots attained 
q u ite a n  unusual size of froIU 10 to 12 i nches i n  d ialu
eter. The other Russian scientist tried a series of ex· 
periments that were more original ; on his experimental 
plot he plan ted wooden posts about ten yards apart, 
which were provideo at their  tors with metall ic 
aigrettes connected by wires so that the plants were 
cultivated under a sort of network of wire. He ob
tained some remarkable results a n d  r ipen ing barley 
was accelerated by twel ve days. A series of laboratory 
experiments u pon boxes of soil was also made. The 
tf:lIlperature of the soi l was raised by these currents ; 
its moisture decreased at first, but  began to increase 

after a course of t h ree weeks, and at last 
the amount of . vegetable matter i n  the soil 
was increased by the eiect ric currents. 
Further researches seem prom ising. 

• • •  
T h e  JlI a y  Building Edition. 

The Building Ed i tion for May is a most 
interesting n u m her of this  periodical. It is 
filled with engravings of houses of various 
prices, and it  also has several attracti ve fea
tures such as " The Breakers " at Newport, 
R. I. The new bui ldings at Stanford U n i
versity are . also i l lustrated aud described. 
There are several pa'ges of reading matter 
devoted to the subj ects germane to the in
terests of the periodical . By mai l, 25 centll. 
Munn & Co. , P u blishers. 

• •  G 
The C u rre nt S upplelnent. 

Every mecbanical device used in placer 
m in ing is  an amplification of the pri m i tive 
pan OJ' rocker, so successfully employed by 
t he early miners i n  Cal i fornia. These ma
chines were Used at Cape Nome last suuuner, 
and by their aid $2.400, 000 was extracted. 
They are al l  of l imited capacity, and their 
operation fatiguing, and, moreover, waste-

TYPICAL GOLD-SAVING MACHINE FOR BEACH MINING AT CAPE NOME . 

The current SUPPLEMENT No. 1272 is of 
unusual interest. T he " Opeu ing of the 
Paris Exposition " was written by our spe
cial correspondent, and is i l lustrated by eu
gravings showing interesting featu res of the 
inaIJguration ; i t  is also aceom panied by 
maps showing the location of the various 
bui ld ings. . ,  Portable Pneu matic Tools " is  
an i l lustrated article describing the princi
pal types of these i m portant tools. ., Pneu
JUatic Malting " descrIbes a new a n d  i mport
ant process of m alting. .. Liquid H ydro
gen " is a 1lI0st i m portant lectu re del i vered 
by Prof. Jal l l€S Dewar before t h e  Royal 
Iustitution. , .  The Relat ions Bet ween Elpc
tricity an d Engineering " is a lectul'e by S i r  
Wil l iam HeU l'�' Preece. " The Means o f  
Defen�e of A n i ll.! als " i s  a lect u re by P h i l i p  
P .  Calvert,  P h . D. ,  of  the University of Penn·  
sylvania and has been revised by the  author 
especially fOJ' the SUPPLEMENT. ; , The 
S h l'i nkage of Lake Nicaragua. A Questiun 
of the Perm anancy of the Proposed Nicara-

ful. In the Arctic regions w here the �easons are so 
short, something more efficient is requ ired, and inven
tion h as been stimulated to overcome the unfavorable 
conditions existing, and to produce a mach ine which 
would increase by a hundred times the capacity of the 
rocker, reduce the cost of running to the ,minimullJ, 
and at the same time 00 the work more effecti vely and 
save waste or loss. Economy in powel', in help fuel, 
quicksi l ver and water, is a necessity, i f  such a machine 
is to meet requirements ; and to the�e qualifications 
must be added compactnest;, strength, and a construc
tion so simple that parts may be easily dupl icated. 

A large number of inventions have been offered and 
some of them meet most of the requirements ; but  the 
majority, while theoreticalJ y  correct, are not practica
ble. All, without exception, endeavor to mechanically 
repeat the movement given to the pan in manual 
waShing. 

At the top of the frame is a hopper into which the 
' sand and gravel are shoveled, · and from the hopper a 
worlll feeds the material, at a cOllstant rate, to .the 
upper end of a shaki ng frame, w here water washeH it 
down. The shaking frame consists of two adj ustable 
tables, one above the other, each of which JUay be set 
to the desired grade independently of the other. The 
upper table is a steel p unched slot screen of .Ys·inch 
mesh, which ends in three riffies which are forllled by 
means of l· inch cleats fastened across the lower part 
of the table. It is in this lower part that the coarse 
gravel is separhted, and if there are any n uggets i n  
the sand they are caught by t h e  three rifties. The 
fine sand and the water flow through the screen which 
forms the u pper part of the table, and fall through 
upon an inclined piece of sheet steel, which carries the 
llIateria.l to the head of the table below. This table 
CODsilits of forty-eight cross�rimes, 1 inch square, al'-

�ua Canal " is by Prof. Angelo H ei lprin, 
F. R. G. S. ,  Professor of Geology at the Academy of 
Natural Science, Philadelphia. It is  a most importan t 
and authoritative paper and is referred to else where i n  
this issue. 

Con lentll. 

(Illustrated articles are marked with an ""terI8k.) 
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RECENTLY PATENTED INVENTIONS. 
A.grlcultural IlDplelDeots. 

STACKING-ATTACHMENT FOR THRESHING
MACHINES.-FRANK HARTLEY, Hartland, N. Y. This 
strawstacker, capable of being attached to any threshing
machine, ls provided with a turn-table which can be oper
ated to move the stacker from an extreme right to an 
extreme left position. The operator, standing on the 
ground, beside the thresher, can tnrn the hood In any 
direction and lengthen or shorten the delivery or dis
charge-tnbe. Ball or roller bearing£' are used to reduce 
friction, 

PLOW ATTACHMElIfT.-JOHN E. JONES, North 
Bridgewater, N. Y. 'J' l.e  iuvention provides a simple 
means for preventing �he plow from jumping out of a 
fnrrow shonld the point strike an obstacle. Rollers are 
employed, one forward and one rearward of the share, 
which can be simultaneously raised or lowered, the 
mechanism employed being controlled hy the move
ments of the animals hitched to the plow. 

HARROW-TOOTH AND CLAMP THEREFOR.
WILLIAM M. BAKER, Fortville, Ind. A simple device 
has heen conceived whereby teeth can be adjustably and 
securely fastened to the frame of the harrow. The tooth 
is provided with a number of recesses de�igued to en
gage the forward wall of the IIpper slot of a clamp. The 
tooth can be aitju�ted by causing the proper recess to 
enl(age the npper slot-wall and can be secured in adjusted 
position by tightening the clamp-screw. 

Englneerlug-IDl.proveDl.ents. 

VALVE-GEAR.-ALFRED WETZEL, Charlottenbnrg, 
Germany. There are separate channels for the inlet and 
ontlet of steam, and, consequently, separate means for 
opening them. All tbe valve-gear parts are outside of 
the cylinder. The inlet-valves are opened by springs 
secured to the piston ; and adjustable spring£' are em
ployed for pressing the inlet-valves upon their seats for 
the pnrpose of regulating the inlet of steam. The valve 
will be closed when the piston reaches a position farther 
away from the beginning of the stroke than that at which 
the valve was opened, for the reason that the sream 
pressnre npon the one side of the valve is counteracted 
by that upon the other side and that .the val ve offers a 
certain resistance. 

LUBRICATOR.-HARRY R. WHITE, Hartford, Conn. 
The lubricant-feeder is especially designed for use on 
10comotive-engJnes. It comprises a cyHnder in which a 
piston moves. A chamber is connected with tbe cylinder 
fo� receiving oil and steam. A delivery-chamber is con
nected by a bore with the recelving- chamber. A carrier
valve moving with the piston, extends in the bore, ani 
is arranged to receive oil from the receiving-chamber 
and to carry it to the delivery-chamber. 

Mechanical Devices. 

BLACKBOARD-ERASER-CLEANING MACHINE.
RoBERT J. RILEY, Lafayet1ie, Ind. The cleaning of 
eraoers is ordinarily effected by knocking the pads 
8I1ainst any Ctmvenient object. 'rhe chalk-dust which 1il1s 
the air is nnl1t to breathe. The Inventor has devised a 
SImple machine, which is to be placed in the basement or 
or open air. and which, in a few minutes, will thoronghly 
clean the erasers withont the annoyance of dust. The 
machine comprises an overhanging, laterally-swinging 
bed for holding the erasers, a series of beater-arms, and 
a rotary sbart with wiper-arms or cams for draWing the 
beater-arms away from the erasers. Independent springs 
for each beater-arm, tbrow the beater-arms with inde
pendent forceful blows against tbe erasers. 

STRAIGHTENING AND DRILLING MACHINE.
JAMES R. NEILSON, Delamar, Nev. The machine is 
desi2:ned to straighten rails, axles, pipes, and the like, 
and to drill holes in rails for fish-plate bolts. The frame 
i. U shaped and is provided with ends for engaging an 
article at spaced points. A tubular bar slides in the 
f"ame about midway between the frame ends. 
'l'he tu bular bar is threaded at one end to receive a 
ratchet-wheel held against longitudinal movement. A 
holder engages the frame ends and the bar to prevent the 
bar from turning and the ends of the frame from spread
ing. A drill turns in the tu bular bar and can be moved 
longitudinally by the bar. 

Rall U'ay-,,"ppliances. 

CAR-COUPLING_-JOHN B. EAVES, Forest City, 
N_ C. The invention IS a coupling in which the coupling
device itself is locked by means of a block or jaw piv
oted within a cbamber or recess in the coupling-head or 
draw-bar and adapted to .winl/, vertically for engaging or 
releasing the coupling device. Tbe strength und solidity 
of the draw-head enables it to withstand the shock of 
impact wben the cars meet, so that supplemental buffers 
are unnecessary. 

TRACK-SANDING DEVICE.-WILLIAll H. PREN
DERGAST, Southern EXP!'2SR Building, Savannah, Ga. 
This 'apparatns i. design"d to feed sand to the rails under 
a locomotive in order to prevent the slipping of the 
wheels. The device can be readily transformed from a 
pneumatically-operated sander to a stralgbtway device 
should tbe pneumatic apparatus sustain any injury. Tbe 
air ducts and sand-cup can be easily kept fre". 

AUTOMATIC COUPLlNG.-THOMAS H. PA'l'CHING, 
Strathfiela, New South Wales. The invention consists 
of a ratcllet-bar hinged to a draw-bar of ordinary con
struction, so constructed as to be received by a mat
illg-sertion: The mating-section consists of two metal 
nars of peculiar con.truction, similarly hinged to a draw
bar of ordinary construction and having an eccentric 
pawl between them, wbich is operated by means of a 
lever Whatever may be the draft-strain, the pawl can 
always be withdrawn from the ratchet, to disconnect the 
cars. 

Miscellaneous I nve utlons 

PERPETUAL CALENDAR.-JOHN M. BIGGS, 502 
Fourth Street, Louisville, Ky. Tbe calendar Is of the 
perpetual-date class, and is provided with specific im
provements In the manner of constructing and assem
bling the parts, so that the calendar can be. cheaply made 
and securely beld togetber. The material used is either 
sheet metal or Cardboard. The calendar is a most at-

J t itutifit �mtritJu. 
tractive advertising-novelty, snfficient space being pro
vided for advertiHIng matter. The Inventor mannfactures 
his calendar in all aizes and shapes. 

STRAIT-JACKET. - JAJl!ES M. HOOPER, 128 N. 
Eutaw Street, Baltimore, Md. The inventlon provides a 
bed-sheet of extra-strong material, witb appliances at
tached to give it the function of a strait-jacket, and at
taching devices for secnring the sheet to a bedstead, cot, 
surgical table, or other support. The strait-jacket is de
signed to hold a patient securely, to insure immunity 
from self-Injnry wlthont in the least interfering with 
personal comfort. The strait-jacket can be adjusted to 
any cot or surgical table, and can be .terilized, washed 
and laundered. 

VEHICLE-SHAFT SUPPORT.-EDWIN JARRELL, 
Riverdale, Kans.' The shafts can be held in a vertical 
position, so as to be out of the way when bringing the 
horse into position for harnessing. The main object is to 
provide a support capable of being finely adjusted, so as 
to fit shafts of different shapes or shafts in which the 
cross-bar is at different distances from the thill-coup
lings or vehicle springs. The snpport utilizes the vehicle
springs; and a threaded shank for the 8ul'portinll:-arm is 
employed, so that the arm can be adjusted to a mcety to 
adapt itself to shafts of different form. and sizes. 

PROCESS OF PREPARING SARDINES.- JULIUS 
WOLFF, 47 Hudson Street, New York city. One of the 
chief difficulties encountered in packing American sar
dines is the removal of the water from the fish, so that the 
oil is not rendered turbid and unpalatable. Tbe inventor 
has devised a new process for preservil lg the sardines. 

The process consists in depositing tnem in receptacles, 
which are placed in an oven having a temperature of 
about 3()()0 F_, for about one-half an hour. The recep
tacl�s are then removed and immersed in oil at a tempera
ture of about 2350 F., and retained tberein until the water 
remalnlng in the fish after baking, is removed. 

CONCENTRATOR. -CLEOFAS GALVAN, Zacarecas, 
Mex. The concentrator is composed of two parts-8 
stationary separator, In which the material is subjected 
to tne action of a blast, and a vibrating, concentrator
table. The air-blast tbrows the lightest particles of ore 

'far enough to clear tbe concentrator-table, and the hlast, 
instead of being an unbroken stream or cnrrent, consists 
of a series of jets, which act much more thoroughly to 
grade and separate the material. The portion of the ma
terial which falls upon the table is subjected to a separat
ing action by the vibratory motion, the lighter particle. 
being thrown off, while the concentrates are collected. 

THILL-OOUPLING.-JOHN FREDENBURGH, Athens, 
Penn. The coupling is designed detachably to connect 
the thills with the axle-clips of a vehicle. The device is 
constructed so tbat the thllls may qe raised or lowered to 
extreme positions, and so that while the vehicle is in use 
there will be no lost motion or rattling in the connection 
between the thills and the vehicle. 

DOOR-CASING FASTEXING. - JENS HENRI(JK 
IBSEN ,  Chicago, III. Eyes are attached to the inner 
sides of the casing-strlps near- their rear edges. Through 
tbe eyes, wires are looped 'and passed through openings 
formed in the casing-stud. the wires having their ends 
twistei\ togetber at the inner side of .the stud. With 
these fastening means a door-casing can be completely 
finished and polished in a factory and then taken to a 
building to be put in place ; for there is no danger of 
marring the wood or of breaking the plaster. 'l'he 
fastening devices, moreover, are wholly hidden from 
view. 

COMPOSITION OF MATTER FOR FURNACE
LININGS AND OTHER PURPOSES.-RUDOLF KEoK, 
Denver, Colo. In the production of lining bricks, burnt 
magneaian minerals are used which are mixed with a 
small percent8ll:ll of binder such as tar, clay, or ferrugin
ous loam, etc., and burned at a very high heat. I� is, 
however, impossible to prodnce a thorough mixture, for 
which reason thc bricks, if not immediately nsed, disin
tegrare. To overcome 'the difficulty, the inventor em
pluys a l1ux or binder which. can be used In large propor
tions without diaintegration. For this purpose he finds 
the shale constantly occurring in the Jura-Trias along 
the eastern foot-hills of the Rocky Monntains admir

ably adapted. 
WHIFFLETREE ATTACHMENT. - REINHOLD 

KLATT, Strong City, Kans. The invention provides 
means for preventing the reins from falling beneath the 
singletrees. the contrivance being particularly adapted for 
use in connection with pairs or teams of horses. The 
action of the singletrees can be con trolled relatively to 
the guard-bar for the pnrpose mentioned. The single
tree is held in its proper position and is prevented from 
tipping np or down, should the bolts between tbe single
tree and the doubletree loosen. The cutting of the 
doubletre" by the singletree ends and tngs is also pre
vented. The device likewise serves as a stay-trap, taking 
the place of the usnal leatber strap over the center of the 
iuside half of a singletree. 

CURTAIN-FIXTURE. - JACOB KOLB, Lancaster, 
N. Y. Upon this llxture curtains may be adjustaoly 
hung in such a manner that they will be removed from 
the window sufficiently to permit inside blinds to be 
freely operated and to allow free access to the window_ 
Curtains may be carried to one sine of the window, 
leaving the fnll inner surface entirely uncovered. Tbe 
supporting-sections of the curtains can be quickly taken 
down for adjustment, the curtains draped tbereon, and 
the fixtures as readily restored to place at the window_ 

FIRE-ESCAPE.-AuGUST KURRE and WrLLIAM H. 
GIESELER. Brooklyn, New York city. The fire escape 
can set up adjacent to a window or can be permanently 
attached to the casing of the window. It is so con
structed that, after a person ha. descended from tbe 
bundin�, the supporting tape employed for descending 
automatically wonnd np. . An automatically. operated 
brake is provided for the tape. 

TUBE EXPANDING, BEADING, AND CUTTING 
TOOL. - HENRY G. LYKKEN and JOHN C. HorsvEN, 
'Grafton, N. D. The Invention provides a gave for the 
tool, which gage comprises two members_ Tbe one 
member is turnable, is adapiel to abut at one end 
agaiust the l1ne-sheet, and is formed with teeth at the 
other end. The second member is secured to tbe tool
bolly and Is formed at its inner eud ,, !th teeth in mesh 
with the teeth of the first . member. The two members 
are secured together after adjustment. By this means 
the tool can be bronght into proper position. 

VEHICLE-BRAKE.-RICHARD C. G. NEUMANN and 
GEORGE L. HARTMANN, Seattle, Wasb. The brake is oC 
that type which, in application, comes in contact with 
the ground and raises the rear whe.els. The mechanism 
comprises besides the ground-shoe, a rock-shaft mounted 
In the vehicle, a hanger constructed in hinged sections, 
onc of which Is connected with the brake-shoe. and a 
connection between the rock-shaft and the hanger, so 
that when the shaft is rocked the sections of the hanger 
will be moved to bend or straighten the banger. 

FORMALDEHYDE-LAMP. - SIDNEY fuUSOHEN
BERG, Mount Vernon, N. Y. Formaldehyde is usually 
produced by passing air and methyl-alcohol vapor over 
glowing coke, platina, or copper. The process is not 
well under control ; and hence there is danger of ex
plosion of the alcolIol-vapor. The inventor instead, 
uses an apparatus on the principle of 11 lamp, comprising 
a fonnt for methyl-alcohol, an asbestos converter pre
pared with platina and metallic oxids, a wick for carry
ing the methyl-alcohol to the converter, and a chimney. 

AQUATIC CAROUSEL. - SAMUEL REDFERN, Ne
gaunee, Mich_ On a fioat a deck is built surmounted by 
a roof. An anchor-chain has a swivel connection with 
the bottom of the fioat. Sail-carrying frames have 
trunnions mounted in standards on the roof of the deck. 
Stops limit the movement of the frames in one direction. 
Ordinarily the sails will be sufficient to propel the float; 
but should greater speed be desired, or should there be 
no wind, an engine will be employed. 

W ATER-PURIFJER.-CHARLES A.  SCADDING, Bnf
falo, N. Y. The object of the invention is to provide a 
new purifier, designed for nse in boiling water in 
kettles ' and arranged to collect and store the impuri
ties. The contrivance comprises a floatable vessel on 
the top of which a fiuted collector is mounted, having its 
lower ends terminating above the top so as to Corm 
channels for tbe impurities to pass over the toP into the 
vessel. 

LABEL-CUTTER AND COVER-LIFTER.-WILLIS 
S. SMITH and DAVID W. LANAGAN, Chicago, Ill. Labels 

aN often 80 plared upon boxes as to exrend npon 
both tbe body portion and cover ; and a knife is 
required to cut tbe label. before the cover can be re
moved. To overcome the objection, a label-cutter is 
attached to the can or box, by means of which the 

label can be quickly cut at the junction of the body of 
the can and the cover·l1ange, the device also forming 
a finger-piece for removing the cover. 

S ASH-LOCK.-CONRAD F. STEIN and GEORGE BICK. 
ELHAUPT, 248 and 245 W. 47th Street, Manhattan, New 
York city. The device is arran!l:ed to lock the upper and 
lower sashes together and to lock the lower sash to the 
window-casing to prevent the opeuing of the window 
from the outside by forcing the screws used for securing 
the lock to the lower sash. �he sash-lock comprises 
t wo bolts movable at an angle to each other, both being 
shifted by an operating-lever to an outward, locking po
sition. A locking device holds the bolt� In locking posi
tion; and another lever is employed to release the lock
ing device whenever desired. 

AMUSEMENT DEVICE. - GEORGE C. TILYOU, 
Coney Island, Brooklyn, New York city. ':l'he invention 
provides a device for application to a 1100r. The appa
ratus consists of a movable platform adapted to he de
pressed by the weight of a person. Cams are mounted 
beneath the platform and are driven continuously, so that 
when the platform engages the cams, a vibratory move
ment will be given to the plaiform. .Simultaneously a 
great noise wlll be prodnced. 

COMBINED CARD-CASE AND GAME-COUNTER. 
-WILLIAM TREWARTHA, Angel's Camp, Cal. Travelers 
often play cards to pass the time; and it wonld, there
fore, be very desirable to be able to provide for cards a 
game-counter and cribbage-board which migbt be nsed 
temporarily and which would be inexpensive. Such an 
arrangement has been devit!ed by the patentee of the 
present invention. 

De8igDS. 

WINDOW-SHADE RUNNER.-ZACHARY T. HEAL, 
Brooklyn, New York city. Two designs granted to the 
inventor provide new forms of runners for adjustable 
shade rollers, which are of such construction that they 

.cannot change their position relatively to the guides. 
TILE.-WILLIAM C_ MORRISON, Smethport, Penn. 

The tile is provided with grooves which receive the 
cement. Thus the tile is tlrmly locked in place, the 
grooves being essentially locking device •. 

NOTE.-Copies of any of these patents will be furn

ished by Mnnn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this pap9r. 

NEW BOOKS, ETC. 
THE ELECTRIC AUTOMOBILR : ITs C ON

STRUCTION. CARE AND OPKRATlON. 
By C. E. Woods, E. E.,  M. E. ChlCago 
and New York : Herbert S. Stonp & 
Compan y. 1900. 16U10. Pp.  177. 
Price $1. 25. 

At last we are beginning to have really valuable book. 
npon the antomobile. Most of the literature at present 
deals with obsolete types and other matter made np from 
patents. Now, however, it seems we are to have real 
live books, and we trust that the present will be the pre. 
cursor of many. It is handsomely printed and illustrated 
and the subject is dealt with by an expert. There is an 
excellent skeleton for the organization of an automobile 
clu b in the book. 

THE U NKNOWN. Bv Camille 'Flanuna
rion. New York : Harper Brothers. 
1900. 12rno. Pp. 485. Price $2. 

The publication of . .  L'Inconnu " maJe a veritable 
sensation in France, and it can bardly fail to arouse the 
greatest interest in this country. It is an eminent scien
tist's study of tbe phenomena of the so-called spirit 
world. In tonching npon the various psychi"al manifes
tations, M. Flammarion cites many absolutely authenti
cared instances, and cnapters of bis book are as wlredly 
fascinating as the most fantastic of Poe's tales. It is 
always interesting to have a scientific man write a work 
of fiction in which more . or less science ie cleverly in
corporated. 

Write Baker Mfg. Co., Racine, WIS., about pnshing 
any new article. Facilities excellent. 

Marme Iron Works. Chicago. ' Catalogue free. 

For hoisting eDjIines. J. S. Mundy, Newark, N. J. 

.. U. S." Metal Polish. indianapolis. Samples free. 

,Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle &; Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin F'a1\S, O. 

A factory thoroughly equipped would take on a profit
able specialty. Address Box 2031, Boston, Mass. 

F'or Sale-Valuable patent, No. 644.881, on Sales and 
Cash Register. Walter, 30D East 11th St., New Vork. 

Gear Cutting of every description accurately done. 
The Garvin Machine Co., Spring and Varlck Sts . . N. Y. 

Ferracute Machine Co., BrIdgeton. N. J., U. S. A. Fnll 

line of Presses, Dies, and other Sheet Metal Machinery. 

Wanted-Wood specialties to manufacture ; any 81ze 
and quantlty. .. Mannfr . .  " 1500 N. AJoany Ave., ChiCago. 

Tbe celebrated " Horns Oy-Akroyd " Patent Safety Oil 
Engine is built by tbe De La Vergne Refrigerating Ma
chine Company. Foc t of East 138th Street, New York. 

The best book for electrICians and beginners in elec

tricity is .. Experimental Science." by Geo. M. Hopkins. 

By mail . $4. Munn &; Co . .  publishers. 381 Broadway, N. Y. 

Ilr Send for new and complete catalogue of ScienUllc 
and, otber Books for sale by Munn &; Co., 381 Broadway. 
New York. �'ree on application.. 

HINTS TO CORRESI'ONDEN'rS. 

Name. and .A ddrel!'" must accompany all lette1'll 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

R e ferences to former articles or answers should 
give date of paper ana page or number of question. 

I nq u l rlefJI not auswereo in reasonable time ShOllld 
be repeated : colTtlspondentE will bear in mind that 
80me 8JlI!wers require noi a little research, ami. 
thougb we endeavor 10 reply to all either by let1iei 
or in this department. eacli must take his turn. 

R II,Yer. wishmg to pnrchase any article not advertised 
m our columns will be furnished with addresses of 
honses manufacturing or carrying the same. 

S iteela) "' rltten Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Selentill e  A Dl.erlean S u pplements referred 
to may be had at the office. Pilce 10 cents each. 

Ro0l!:. referred to promptly snppHed on receipt 01 
PrIce. 
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�t!rt!d.eX8lDination shonld be distinctly 

(7886) H. C. K. asks : 1. I would like 
to know how high the vertical wire of the wireless teleg
raphy has to be to send a message one mile and how 
mucb higher every extra mile 1 A. For 1 mile, IlO feet ; 
for ' miles, 40 feet ; for 16 miles, 80 feet. These 
nnmbers are from Fahres' • .  History of Wireless 
Telegraphy," price $2 by mail. This book gives a 
complete ontllne of the subject up to date of pnblica
tion. 2. Is it necessary to have an Induction coil for a 
telephone it you have a metallic circuit Instead of a 
ground Cil'Cllit 1 A. An Induction coil Is necessary when 
any form of transmitter is employed. It is not connected 
with the use of a metallic circuit. The metallic clrcult 
prevents the indnction of neighboring circuits from affect
ing transmission of speech. 3. How does an Induction 
coil change the electricity so that it is felt very mnch 
although one cannot receive a shock from the batteries ? 
A. By raising the volta2:e of the current so that It be
comes ahle to force Its way through the body. 

(7887) J. L. S. asks the difference be
tween the currents generated by a Torpler-Holtz and a 
Raney-Wimshnrst-Holtz static machine. A. All static ma
chines generate electricity of very high voltage and very 
small cnrrent strength. Thousands of volts are required 
to produce a spark of an inch in length. the number va
rying with the form and size of the termiuals between 
whicb the spark passes. We are not aware that any es
sential difference exists_between the currents produced 
by tire machines named. 

(7888) J. E. T. asks : 1. What is the bp�t 
sonrce of current for .� electro plating ? " A. A dynamo 
is now used for plating where ever there Is work enough 
to make it economical. For a small plant or for small 
pieces, the Gravity bat1iery may more economically be 
used. 2. Wonld the storage cell, described in SCIEN
TIFIC AMERICAN, of April 28, 1900, on page 261, be suit
able for the art 1 A. Any storage battery may be used 
for plating If yon have the means of recharging it. 3. 
Advise me. what would be the best book on Electro
MetallUrgy � A. TMt depend. npon how much YOIl wish 
to pay for the book. We name Watts Electru-Deposl
tion, price $3.50 ; Watts Electro-Metallurgy. price $l.00. 

(7889) C. L. asks : How can I kill " poi

son ivy " mercury. The roots are in a rough, lald-np 
retaining wall alon�ide of my home, and Impossible to 
dig out. Is there any cheap chemical that will kill it 
off ? A. The only sure way to kill this pest is to dig it 
out and either burn It or dry it till it is dead. There are 
people whom it does not polson who can do such work. 
In your CllJ'e yon can try kerosene oil, or hydrochloric 
acid. Either of these will kill where it touches the plant. 
No complete ridding of tbe country of this vile weed can 
be bad except all the people combine to fight it and en
force the laws respecting such plants. 

(7890) P. J. M. asks : Will you kind ly 
inform m e  how I can beFIt secure a knowledge of the x
ray apparatus, its operation and Its uses ? A. The best 
method of learning the mode of working X-ray appar
atus is to take le8BOns from some person of experience. 
There Is danger 'of accident without such teaching. 
However we recommend the following books :-Morton'8 
X-rays, price 75 cents ; Meadowcroft's A B C  of X-rays, 
price 75 cents ; T)lOmpson's Light Visible and Invisible, 
price $1.50 ; Walsh's Medical Use of X-rays, price $2.25 ; 
Bottone's Radiography, price $1.00. 



TO INVENTORS. 

Uf
A�o

e
r"e

pei�i�ce 
o�� �f��d�:�8tb���a��

e f��ft���f6�11� 

[g� �:;�
n
!��

t
p����c�

n
O� 

a
b
b
t�b

a
���rn

b
�:t�� ��3��

r
�;:��� 

unequaled fucihties for procuTlllg patents everywhere. 
A synopsis of the patent luws of the United States and 
all foreign countries may be had on application, and per· 
sons contemplating the securlllg' 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 extensive facilities for conducting the business. 
Address MUNN &; CO .• oHice SCIF.NTIFIC AMERICAN. 
atil Broad wav. New York. 

IN DEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

MAY 8, 1900. 
A N D  E A C H  B E A R I N G  T H A T  D A T E . 

I See note at end of list about copies of these patent8. 1 

Accumulator, L. G. Garcia . . . . . . . . . . . . . . . . . . . . . . . . .  64!l.295 
Advertisin� device, 1 •. J. Long . . . . . . . . . . . • . . . . . . . .  , . 648.� 
Air brake. A. L. 'Vatkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649,118 
Animal trap, \V. B. Har.R'an . . . . . . . . . . . . . . . . . . . . . . . .. 649.052 
Animal trap, '!'oland & Dunbam . . . . . . . . . . . . . . . . . . . .  tW9.018 
Aparejo. H. W. Daly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti49.236 
Back pedalin", brake, C. H. Melvin . . . . . . . . . . ti4S.lJ71, 648.972 
l-\alillJ,{ press, M. J. Gregory . . . . . . . . . . . . . . . . . . . . . . . . . .  64U,4Oti 
Bull and socket self adjusting- joint for pipes or 

tubes. G. Harter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.:103 
Band cutter and feeder. J. N. Wilson . . . . . . . . . . . .  649,120 
Banum OXide. ap�arutus for making, W. (i·eld . . . .  649.202 
Barrel swin!" J. E. Keily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &m.412 
Harrel ventilator, J. M. Hustermann . . . . . . . . . . . . . . . 649.247 
Basket macbine, W. Jackson . . . . . . . . . . . . . . . . . . . . . . . .  ti4n,312 
Batt.ery. See Electric battery. Galvanic battery. 
Battery connection, G. Ii'. Atwood . . . . . . . . . . . . . . . . .  649.390 

R:���7a����!�g;;:������' f: :�r�f,���:::. : : .- : : : :  .- : . :  8:�:� 
Bell striking apparatus, electriC, L. D. &. E. D. 

'l'illyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.264 
Belt wheel, grooved. W. R. 'Tows� . . . . . . . . . . . . . . . . .  649.147 
Bencb book. R. P. Wbipple . . . . . . . . . . . . . . . . . . . . . . . .  ti4�.379 
Bicycle handle bar. Ryan & Utis . . . . . . . . . . . . . . . . . . . .  648.362 
Bicycle lock, A. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti4S,912 
Bicycle rack. portable, K. V. Clark. . . . . . . . . . . . . . . . . 649.4O'l 
Bicycle skirt guard. P. A. 'l'oomey . . . . . . . . . . . . . . . . . .  li4f1.417 
Bicycle theft preventing apparat.us, 'W. Grube . . . . 649.241 
Bicycle wind screen. A. Assmann . . . . . . . . . . . . . . . . . . &Hl.O:i7 
Binder stop, self. O. H Adams . . . . . . . . . . . . . . . . . . . . . .  649,033 
Hoiler. See Marme bOiler. 
Boiler cleaner. '1'. M. Welshons . . . . . . . . . . . . . . . . . . . . .  G49,119 
Bolt lock. P. O. 1£. Boundreaux . . . . . . . . . . . . . . . . . . . .  649.395 
Boltin!, cloths. automatic brusb for, A. W. Groff .. 649.2Iu 
Book leaf, W. C. Leecbman . . . . . . . . . . . . . . . . . . . . . . . . . . ti4!1.061 
Book support. N. G. French . . . . . . . . . . . . . . . . . . . . . . . .  ()49.293 
Boot cleaning device. Moore & Hill. . .. . . . . . . . . . . . . .  649,3a5 
Box. See Match box. Miter box. Pal)er box. 
Box. A. G. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (i49.222 
Box blank cutting machine. H. B. Smith . . . . . . . . . .  f)4!). 1 12 
Bra
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I�a��ake. 
Brick, pavinl!'. A. C. Stlcb . . . . . . . . . . . . . . . . . . . . . . . . . . .  649. 1 44 
Broom, S. '1'. Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U4!J.O-t2 Brusb, F. G. Farnham . . . . . . . . . . . . . . . . . . . . . . . . 649.289 ti4V.2!lO 
llrusb. �atberel' and compressor for bundlin.ll and 

bindin�, D. Neale. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  IWi,!lOO 
Buckle. G. A. De LOllg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 649. 101 
Buoy. lt�ht. Lyth & Ramsten . . . . . . . . . . . . . . . . . . . . . .. ti4!1.328 
Ruri.l apparatus. C. J .  Hietrith . . . . . . . . . . . . . . . . . . . . .  64R I95 
Calculator, E. G. SoI011l011 . . . . . . . . . . . . . . . . . . . . . . . . . . .. &W.1l3 
Can. See Garbage or refuse can. Oil can. 
Can. jar. or like article. W. H. Wright . . . . . . . . . . . . .. 649.0il0 
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Car brake, H. Ysskin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.002 
Car couplin/l. J. S. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,957 
Car couphng. P. Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S.9iO 
Cur couplin�, F. J. Penninger . . . . . . . . . . . . . . . . . . . . . . .. 649.:i47 
Car coupling, B. G. RigJls . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tH9.142 
Car coupltng. J. N. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649.010 
Cur door. J. '1'. Norman . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  64B.l-l44 
Car mover. R. }I .... Hageman . . .  , . . . . . . . . . . . . . . . . . . . . .  64f1.2H!1 
Car post. Maltby & Haskell . . . .  , . . . . . . . . . . . . . . . . . . . . 649.172 
Car seat back, G. H. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S.n27 
Car sign, street, L. Hasselbusch . . . . . . . . . . . . . . . . . . .  tl49,:)I1,l 
( 'arline. roof, G. B. Maltby . . . . . . . . . . . . . . . . . . . . . . . . . .  649.171 
Curbllreter. A. F. Morey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &t.9,252 
Carbureter for explosive engines. Veuve L. 

LOllguemnre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.324 
Carbureting and gas mixing apparatus, G. Alder. 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ti49.191 
Card holder. C. C. Clement . . . . . . . . . . . . . . . . . . . . . . . . . . 648.\r26 
Carding machine alarm attachment, Scott & 

Leach . . .  . .  . . . .  . . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 64V.:ltiIi 
Carpet fabric, ingrain. 1'. �'. & A. Naylor . . . . 649,106, ti49.101 
Carriage and sleigh. combined. E. C. L-tegli . . . . . . . . . 64U,177 
Case. See Lor�nette and eyeglass case. 
Case knife. I. kose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f)4!J.2fil 
Casb re"istel·. ,J. A. Toomey . . . . . . . . . . . . . . . . . . . . . . . . .  &lV,OW 
Ceramics. klln, furnace, or oven for, Rohardt & 

1'eifke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.1159 
Chain cover, driving, H. W. Dover . . . . . . . . . . . . . . . .  &19.280 
Cham curbln!' machine. H. �'. William8 . . . . . . . . . . . .  649.(f.)! 
Cbair. See Dental chair. Rockin� cbair. 
Cbair. A. Wilcke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,382, 649.:lS.3 
Channellng machines, roller guide for bar, J. E. 

Wise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 649.121 
Chatelaine and pocket book. combined. C. Scberer 64f1.217 
Checking and unchecking device, W. H. Ferris . . .  649.W,'-J 
Cbill mold, W. A. Cochran . . . . . . . . . . . . . . . . . . . . . . . . . . . 649.044 
Chime, A. Bi/lelow, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti49.04f1 
Cbuck. emery wbeel. Hendricks & Wollert . . . . . . .  648,955 
Ci�ar holder. R. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . .  649,225 
Cigarette packages. machine for ron,king • .Ii'. J .  

Ludington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,327 
Clasp. See Garment supporting clasp. 
Clip. See Paper bolding clip. 
Clock frame. H. W. Eyster . . . . . . . . . . . . . . . . . . . . . . . . . . . 649.28i 
Clod crusher, pulverizer. and land roller, com· 

bined. Daverkosen & Nielson . . . . . . . . . . . . . . . . . . . . 64,9,274 
Clothes rack, J. P. I£ustis . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.200 
Cock. signal, B. J .  Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . 6�9.m 
Coffee or ten infuser, E. J. Howard . . . . . . . . . . . . . . . . .  649.2(17 
Coffin handle. removable, H. W. Niemeyer . . . . . . . .  &lS.usa 
Collar, dOl<. J. R. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.026 
CoUar fastener. \-Yicbt & Dippert . . . . . . . . . . . . . . . . . . .  649.W3 
Combination lock. \Vade & Monroe . . . . . . . . . . . . . . . . . 1,)4\:).087 
Composition of mutter. H .. Gardiner . . . . . . . . . . . . . . .  64!l,2Y6 
Compressing device. double UClin.1!, S. C. Nott . . . .  648.987 
Compressing hay. etc .• apparatus for, C. Luzzatto fl49,41:J 
Concentrator. 1£. F. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H49.27'5 
Cooking device. meat, A .  [(enbold . . . . . . . . . . . . . . . . . .  64U.354 
Coolers or condensers. manufacture of, Grouvelle 

& Arquembourl!' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti49.204 
CClUpling. See Car coup1in�. Thill coupling. 
Cranberry gatherer. \.y .  B. Waters . . . . . . . . . . . . . . . . . . 649.377 
Crank hang-er. eccentric. '-Y. H. Ifauber . . . . . . . . . . . .  648.Ha'i' 
Crop layinl< apparatus, G. Wood. . . . . . . . . . . . . . . . . . .  649.0'Jo 
Crusher. See Clod crusher. 
Crushing mill. roller; ..... A. Hulltingt.on . . . . . . . . . . . .  H4S.91iO 
Cultivator. wheel. C. M. Durnell . . . . . . . . . . . . . . . . . . . .  64�I. lf1i 
Current interrupter. Thomson &. Shand . . . . . . . . . . . .  6�!J.Ul.) 
Current motive apparatus, alternHt.in�, C. P. 

Steinmetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi49.(X"lfi 
Currycomb. W. L. li'risbie . . . . . . .  --:: . .  . . . . . . . . .  64$.!1�2 
Curtain, bertb. A. Gu�dol'f . . . . . . . . . . . . . . . . . . . . . . . . .  6-t!l,ititi 
Cutter. See Band cutter. Feed cutter. Stalk 

cutter. Vegetable cutter. 
Cutting machine. (('. E. Burns . . . . . . . . . . . . . . . . . . . . . .  64!1.1;'1) 
Dental chair. J. W. �1cConnell . . . . . . . . . . . . . . . . . . . . .  ti49. :��i 
Dental teol holder. A. Chiavaro . . . . . . . . . . . . . . . . . . . . (149.234 
Diaper suspenders .. M. l£. � ... ox . . . . . . . . . . . . . . . . . . . . . . . 64S.!I-tU 
Digger. See Potato diglZ'er. 
DisinfecthHl device, L. & M. H. Levett . . . . . . . . . . . . #l4!1.1I62 
Display rack, G. W. Rltrnett. . . .  . . . . . . . . . . . . . . . . .  tH9.()J.tI 
Down with powdered rosm, impre�nating, H. 

Berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1).t!1.232 
Draft beam. B. Haskell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti4n.200 
Draw gear and buffing apparatus. G-. \Yestin�. 

bou.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.18; 
praw gear and buffing apparatus. Westinghouse 

& Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.138. ti49.lSn 
'Drier. See Sand drier. 
»rier, '1'. A. Erlison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G-IR.933 
Drier, J. Waterhouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64�,376 
Drill. See Grain drill. . 
Dye. makln" black naphthazarin sulfur. C. 
. Scbleussner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 649.218 
Dyes, dyeing quinontmid, E. Ul lrich . . . . . . . . . . . . . . .. 64!).227 
Dyes, fixing qulnonlmid. E. Ullricb . . . . . . . . . . . . . . . .  ti4H.228 
Educational device. H. A. Holibaugh . . . . . . . . . . . . . .  64!1,054 
Electric battery, primary. V. J. Busson . . . . . . . . . . . .  649,:1'.)8 
Electric circuit closer. Fowler & Pack . . . . . . . . . . . . . .  64S.n39 
Electric Jtght fixture. marine. G. L. Martin . . . . . . . .  649,250 
ElectriC lighting. etc., apparatus for. O. P. 

Loomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64�.105 
�::���:� ::;tgg: r. if��80'� : : : : : : : : : : : :

. : : :: : : : : : : : : :  :tlU� 
ElectriC train Bystem, W. B. Potter . . . . . . . . . . . . . . . .  648,995 
ElectriCIty, apparatus for producing radtation 

and Ught by. 8tearn & Topham . . . . . . . . . . . . . . . ... 649.182 

J C itutific �tuttitau. 
" St " Foot IUld ar Power 

Screw Cutting 

AUr�:tiC Lathes 
FOR FINE, ACCU�TE WORK 

Send for Catalogue B. 
SENECA FAllS MFG. CO. 

695 Water Street. 
Senec, Palls. N. V .• U. S. A. 

AMERICAN PATENTB. - AN INTER-
e�ting onrl valuable table f\bowiug the number of oaLents 
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31. 18lli. Contained In SCJENTTE'IC AMERJCAN !:5up· 
PLEMENT. No. 1 nu'..!. Price 10 cents. '1'0 be had at 
this Office and frow all newsdealers. �E NGI NE.&F'OQ ;:Y M AC H I N E.  SHOP O U T F'lTS , 

ATHE T) TOOLS ANO SUPPLlES,-J':,'fl"' S. ')[BASTIAN lATHl co'l�,m,;:���,�.;' 

TOOLS 
Every kind 01 

Tool 1"01' Steam, 
Gas, anll Water 
Fitters. E v e l' Y  
T o o l  b a H  ollr 
1.ersounl g il a r 
autee. W e  have 
been tbe Lead

ing '1'001 l'Iaullfllclurel's for Fifty Years • • •  

W A L W ORTH M F C .  CO. , 
1 28 TO 1 36 F EDERAL ST •• BOSTON. M ASS. 

The New Yankee Dri l l  Gri nder 
Sclentlflcully Correct. 

The only drill grinder e\'er made requiring 
but one prtdiminsry adjustment. Ga ... e J a ws 

f:;��k,�:
n�o

o
till�� t�:i;I�1:�ll

n11111�' :��!��\I�:l��: 
obtained instantly. Drills cut like razors. A 
boy can U� it. Iron 'Yorker8 ! This 
m:lchine will pay for itself many times eaf'h 
year. Correct work impossible without it. 

Write us NOW while thinking of it. 
l.'JlE FULLER liFt;. CO., 

. Successor to G. T. Eames Co., 
250 Asylum A v, Kulumuzoo, 1l1eh. 

MORAN FLEXIBLE JO INT 
for Stea]u, Ail' 01' Liquids. 

Made in all sizes to stand any desired 
pressure. 

Moran Flexible Steam Joint Co., I nc'd 
147 'l'blrd �treet, LOUISVILLE, Ky. 

LAT H E S  
FOR 

C U N S M ITHS.  TOOL 
M A K E R S .  E X PE R I -. 
M ENTAL AND R EPA IR 
W O R K ,  ETC. 

Send for IlLns. Catalog. :..;;J�������!. W. F. & J n o .  Barnes Co.  
1999 Ruhy Street, 

HOCK�'OUD, ILL. 

{ 16 West 2M St. 
166 Broadway. 
504 Ful ton St. 
169 Tremont St. 
924 Chestnut St. 
74 State St. 

Dies. Stocks & TaDS ��������S�8?����: 
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iu once paSSing over 
the rod. 'l'hreads of 
U. S. and Whitworth 
standards 1.16 In. to 
1% In. diameter. Ask 
!.oo· Die swck cataloQ. 
The I'ratt & Wbitoey Co. 
Hartford. Ct., U.S.A. 

A NEW AND WONDERFUL INVENTION 
Greatest Rival o f  8team Pump o r  Windmill. The 

ERWIN STEAM RAM .  
For elevating water from tubular or 
other wells or from rivers. lakes or other 
supply. Guaranteed efficiency of 50 te 
150 per cent over a duplex :5team pump. 
Extremely economical in amount of 
steam used. Does not raise the temper· 
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up to 40 feet. Hi'l:
h 11ft rams elevate up 
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a
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7.!lOO ",als. per hour for double rams. 
� l!'t<U desc'r,pUve circnLar showim.Q 

comparative tests oj Ram and Steam 
PU1nps sent on 'request. 

Manufl,ctured and guaranteed hy the 
PENBERTHY I NJ ECTOR CO.,  

DETROIT, �I lCII. 
BIlANCH FACTORY: \VINDSOR, CAN. 

Mak�rs of the world renowned Penherthy Auto... 
matic Injector. Sales over �,OOO i n  14 years. 

Shu pie. ReUnble. llurublc. 

A Marvelous 

SENBITlVE LABOR ATOEW BALANCE. 
By N. Afonroe Hopkins. This " built-up It laboratory 
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by any amateur s�iUed in the use of tools. alld it will 
work as well as a $125 balance. '11be article Is accom-
gta�:� �lt�:�g;� 'rl?l�rs
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TIFIC AMERICAN SUPPLEMENT, No. 1 J  84. Price 10 
cents. For sale by lI1UNN & CO., 361 Broadway. New 
York City, 01' any bookseller or newsdealer. 

I Electromagnet, S. M. Youug . . . . . . . . . . . . . . . . . . . . . . .  649.(J;l1 
JI;lectromagnetlc COil. It. Varley . . . . . . . . . . . . . . . . . . . .  64\1.086 
Elevuting tower. C. W. Hicks . . . . . . . . . . . . . . . . . . . . . . .  64�.306 
I3;levutor. See Grain elevator. Water elevator. 
Elevator, O. �'. Sbepard. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  ti49.2r.2 
Elevator sufety check, J. Hurrell . . . . . . . . . . . . . . . . . . .  64U,I68 
Engine. See I .. ocomotive or traction eugine. 

Rotary engine. Rotary expan�ion engine. 
Rotary reciprocating engine. 

Engine, P. O. E. Boudreaux . . . . . . . . . . . . . . . . . . . . . . . . 649.396 
Enl<ine. Hardie & 'l'bompson . . . . . . . . . . . . . . . . . . . . . . . .  649.301 
Enl'ine safety stop. steam. L. H. Hart . . . . . . . . . . . . 649,407 
Engine speed regulat.or, C. A. Huffmaster . . . . . . . . .  649,167 
Envelop, Dennis & Davis . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.276 
Excavating bucket, C. W. Hunt . . . . . . . . . . . . . . . . . . .  649,246 
Excuvator. O. lIetiesaeter . . . . . . . . . . .  649.214. 649,215. 648.408 
Extracts. apparatus for making, Jj ..... A. Anderson. 64.9.005 
Fau attachment. Ji\ J. Becker . . . . . . . . . . . . . . . . . . . . . . .  649.12t; 
Fastening device, C. 1\1. VOIl der \Vehl . . . . . . . . . . . . .  649,230 
Feed cutter, J. A. Hanger . . . . . . . . . . . . . . . . . . . . . . . . . .. 648,9·HI 
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I'�ence post, metnllic, 8. H. 'l'erry . . . . . . . . . . . . . . . . . .. 64\:).436 
}l'ellce wire stringer, J. Noble . . . . . . . . . . . . . . . . . . . . . . . .  649,343 
Fiber cleaning machine, F. G. Sargent . . . . . . . . . . . . .  649,215 
�'i1ter, I. H. Jewell. . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,409. 649.411 
�'ilter. J. F. H. Stahle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti49,082 
Filter, bug'. �'. Scbeibler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.3(14 
Filter. oil. G. W. Gallaway . . . . . . . . . . . . . . . . . . . ... . . . . . 649.�94 
F'ilters. system for controlling operations of, 1. 

H. Jewell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64�.41O 
Filtering stopper, 1 Lambert . . . . . . . . . . . . . . . . . . . . . . . .  649.316 
Firearm sigbt. J. \-Y. Carver . . . . . . . . . . . . . . . . . . . . . . . . .  649.]94-
�'ire escupe. H. W. Racey . . . . . . . . . . . . . . . . . . . . . . . . . .  649.073 
Fire extinguisber. J. \V. Clarke . . . . . . . . . . . . . . . . . . .  649,100 
Ii'lre eXlin.lZuisber, G. H. Downing . . . . . . . . . . . . . . . . . .  649.281 
Wire extinguisher. E. F. Steck . . . . . . . . . . . . . . . . . . . . . . 649.004-
�'iI'e hydrant. D. W. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . .  649. IW 
J;'ireproof plaster board. P. Ryan . . . . . . . . . . . . . . . . . . .  64H,363 
Flug bolder. A. P. Seiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f>l9.367 
Flue cleaner, Geiser & Johnson . . . . . . . . . . . . . . . . . . . .  6·HU64 
Fluid meter. W. J. Gurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.947 
FOldilll! machine. J ... C. Crowel1. . . . . . . . . . . . . . . . . . . . .. 649.1fil 
�'oldlllg seat. A. 1£. Brockett . . . . . . . . . . . . . . . . . . . . . . . . . 648,918 
Food products, apparatus for treating, W. H.  

Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64�.029 
Forging rolls, J. R. Blakeslee . . . . . . . . . . . . . . . . . . . . . . . .  648.915 
(i'racture apparat.us. C. if, Dyson . . . . . . . . . . . . . . . . . . .  fi4R23i 
Freezer. P. Cacciutori . . . . . . . . . . . . . . . . . .  . . . . . . .  . .  649.1b7 
I1'requency indicator. C. P. St.einmet.z . . . . . . .  649.007, 649,008 
�'l'Uit dryin", upparutus. J. L. Larson . . . . . . . . 649.iUS. 649.319 
J;·ul'lIace. See Hot air furnace. Smokeless fur. 

lIace. 
Fuse waterproof detonator, A. S. Williamson . . . . . G49,3S4 
Gage. See Surface e-uge. 
Gaiter. COIl.2'ress. W:N. Horne . . . . . . . . .. . . . . . . . . . . . . .  648.958 
GalvaniC battery, C. M. Platt . . . . . . . . . . . . . . . .  64�.349, 649.a50 
Game apparatus. D. G-. Hurd . . . . . . . . . . . . . . . . . . . . . . . .  648.961 
Garbage or refuse can. E. M. Peacock . . . . . . . . . . . . . .  64!J,2';8 
Garment supporting clasp. J. II ..... A twood . . . . . . . . . . . 649,200 
Gas and vapor bUTner. A. Kitson . . . . . . . . . . . . . . . . . .. H4S.fIG-l 
Gas burner, acetylene. E. J. Dolan . . . . . . . . . . . . . . ... 64V,278 
Gas �enerator. acety1ene. D. L. Baumgarten 

648,909, 64S.910 
Gus I!'enerator. acetylene, W. F. Cooper . . . . . . . . . . .  ti49.:l72 
Gus generator. acetylene. A. H. Deike . . . . . . . . . . . . .. 649.405 
Gas light. incandescent, W. C. Clarke . . . . . . . . . . . . .  648.925 
Gasket fOl'ming machine, O . •  T. Garlock . . . . . . . . . . . .  64H.94:i 
Gat.e, J .  L. MathelVs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64Y, 134 
Gate, M. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649)1611 
Gearin", vuriable, C. Upton . . . .  . .  . . . . . . . . . . . . . . . . . .  649.0'20 
Generator. See GOB .lZenerator. 
G lnssware pressing apparatlls. D. A. Ripley . . . . . . .  649,2GO 
liolf. captive bull device for practicing', W. W. 

Zimmerman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64g,190 
Golf stick. R. O. '11 ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.147 
Golf tee. W. Herrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 648.956 
Governor, explosive engine, C. M. Johnson . . . . . . .  649.057 
Grain conveyer, e. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . 649.365 
Gruin drill, G. D. HawOrtb . . . . . . . . . . . . . . . . . . . . . . . . . 648,904 
Grain drill. sboe. W. � .. Hoyt . . . . . . . . . . . . . . . . . . . . . . .  648.959 
Graill elevatoT. PorLllble, W. H. Gleason . . . . . . . . . . . 649,103 
Grinding macbine. A. B. I .. andis . . . . . . . . . . . . . . . . . . .  (j4�.:i17 
Gully, L. Skaife . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.002 
Gun. seml·automatic. Benet & Mercie . . . . . . . . . . . . .. 649,393 
Handle. See CoHin bandle. Plane bandle. 
Hnnger, F. Steven:; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64H.115 
Harrow, G. A. Paddock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.1:19 
Harrow riding att.achment. C. H. Charlson . . . . . . . .  648.924 
Harrow tooth. H. W. Campbell . . . . . . . . . . . . . . . . . . . . . . 649.1t4 
Harvesters, self dropping' mechanism for self 

binding. J. O. lllgebrestou . . . . . . . . . . . . . . . . . . . . . . .  649.31 1  
Hat pouncing machine. felt. J .  Stewart, Jr . . . . . . . .  649,143 
Hay and Btock rack att.achment for vehicles, R. 

ROwland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649.1�1 
Head l<aLC lock, J. L. Rbead . . . . . . . . . . . . . . . . . . . . . . . . .  649,355 
Reater. See Hot water beater. Water heate. 
Heating apparHtus, J.... �'. Betts . . . . . . . . . . . . . . . . . • . .  ,. 649. 19.'l 
HeaLin� apparatus, D. M. Horton . . . . . . . . . . . . . . . . . . . 649.307 
Hinge. '1'. Wrigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 649.287 
HOist. �'. H. Catbcart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E49.399 
Hoisting apparatus, \Y. H. Ridgway . . . . . . . . . . . . ... 649,357 
Hoisting mecbanism, automatic lock for, M. 

Mount . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649.137 
Hook. See Bencb book. 
Horn. COllapsible accoustic. M. D. Porter . . . . . . . . . .  ti48.994 
Horse undercbeck device. G. A. Kelly . . . . . . . . . . . . .  (i49.314 
Horses. means for controlling. G. Egyesy . . . . . . . . .. 649.285 
Horseshoe, ". \Vinquist. . . . . . . . . . . . . . . . . . . . . . . . . . .  649.2:11 
Horsesboe calk. C. A. Judsen . . . . . . . . . . . . . . . . . . . . . . .. ti4V.05S 
Hot air furnace, 1. L. Maude . . . . . . . . . . . . . . . . . . . . . . . .  649.2.11 
Hot water heater. F. Gunther . . . . . . . . . . . . . . . . . . . . . . . 648,!:J46 
House. See Portable house. 
Hydmulic motor. B. C. F. Wall . . . . . . . . . . . . . . . . . . . . . .  649.375 
Ice creeper, R. C. Snowden . . . . . . . . . . . . . . . . . . . . . . . . . .  649.370 
Jdeutifying device. P. J. 8chreiber . . . . . . . . .  " . . . . . .  649.075 
Incubator, J. L. Nix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti49.342 
Indicator. See }4'requency indicator. 'l'ime iudi· 

cator. 
Injector. double tube. E. J. Youn/l . . . . . . . . . . . . . . . . .. 649.265 
Iron. See Sud iron. 
Ironing macbine. I£. B. & A. Christopher . . . . . . . . . .  649.268 
JaCk. See LasLinA" jack. 
Jaw wrench. sltding, S. H. I.each . . . . . . . . . . . . . . . . . . . .  649,321 
Joint. See UllIversal joillt. 
Journal bearin�. W. A. Hnrdy . . . . . . . . . . . . . . . . . . . . . .  649.302 
Journal box. J. R. Relliff . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  649.213 
JUl'. gurgless. Bonnette & Boren . . . . . . . . . . . . . . . . . . .. 64Y.394 
Key wrench. I. P. Meloos . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.334 
Knife. See Case knife. 
Knife nttHcbmem. W. S. Kern . . . . . . . . . . . . . . . . . . . . .  ti49,059 
Knittill.ll machine, \V. R. DIIlmore . . . . . . . . . . . . . . . . . 64H.l62 
Knitting machine, C. J. A. WardwelL . . . . . . . . . . . . . . 64!1.021 
Knitting macbine, N. W. lVestcott . . . . . . . . . . . . . . . .  G49.:{78 
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Lamp socket. incnndescent. H. Hubbell. . . . . . . . . . .  H4!l.30H 
Lamp, spring Slll)Ported, W. S. Quigley . . . . . . . . . . . .  1:48,£191) 
Lumps, p.reheat.ing device for vupor, W. Steel . . . . ti4!1.t05 
Lusting jack, fl. �'. Mooney . . . . . . . . . . . . . . . . . . . . . . . . .  649.200 
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vord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S.!I07 
Leather waterproof, rendering, C. Bohm.. . . .  . .  649.15:> 
Lettering device. L. Rust.. . . . . . . . . . . . . . . . . . . . . . . .  ti4H,ii61 
J .. ighter. automatic. If. A. Rathbun . . . . . . . . . . . . . . . .  (i49.07'4 
J.ilZ'btning arrester, A. J. WUl't� . . . . . . . . . . . . . . . . . .  649.388 
Linotype rnacbille. 'I'. P. Ritzema .. . . . . . . . . . . . . . . . . 649.1 10 
Liquid tempering npparatu�. G. A. Elder . . . . . . . . .  648,936 
LiqUIds to J;mse�. apparatus for subjecting. 'I'. P. 

& G. E. Burlless . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,041 
Lock. See Bicycle lock. Bolt lock. Combina· 

tion lock. Switch lock. 
Lock pin tumbleI'. cylinder, C. O. Noack .. . . . . . . . . . 64n.255 
Locomotive or traction engine, W. H. Henshaw .. &t9.IOO Loom. J. Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.986 
Loom filling cbanging mechanism, A. ,Yo Clem· 

ent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.408 
Loom pile spreader, J. '1\ Stearns . . . . . . . . . . . . . . . . . .  649.(t3.'-J 
��gg� ���;t��. ::O;���i�:;.
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J.oom warp stop mot.ion, W. E. Allen . . . . . . . . . . . . .  649.419 
Loom wurp stop motion. H. 1.  Harriman . . . . . . . . .  649.242 
Lor�nette and eyeglass case. E. i\1. 1·owllsend . . . .  f-i4f1.421 
Mail bae- delivering crane. 'V. H. Williams.. .  . . .  6�9.02.-) 
Malt drying- apparatus. \Y. H. Prinz.. . . . . . . . . . . . .  649.351 
�l��in�·b�il:�IJ\I.
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Masbinll apparatus for brewery purposes, steam, 
B'. Scbnefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  114!1,216 

Mutch box. J. K. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . .  649.358 
Match safe, igniter, and Cigar cutter. S. E. Pfab-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.0i2 
l\{eat extracts, making, H. J. Dunn . . . . . . . . . . . . . . .  649,284 
Medicinal compound and making same, L. O. 

Heimers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64H.� 
Metal patcb. R. 111. Sbaffer . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.410 
Metal working machine, combillation, S. J. Hun· 

gerford . . . . .  . . .. . . .. . . .. . . .. . . .. . . .. . . . . . . .. . . . . . . . 649,309 
Metals from refractory ores. apparatus for ex· 

tracting. W. Wri.2ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,151 
Meter. See Fluid meter. Water meter. 
Mill. See Crushing mill. Rolling mill. Wind· 

mill. 
'Miter box. M. A. K.  Sbotwell .. . . . . . . . . . . . . . . . . . . . . . .  649,368 
Mold. See Chill mOld. 
Mosaic. wood. H. A. Lit.z . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,323 
Motor. See Hydrau lic motor. Rotary motor. 
Motor. Forsyth & Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.292 
Motor driven by water currents. S. N. Stewart . . .  64�t084 
Musical box, cycle. C. Schonlank . . . . . . . . . . . . . . . . . . .  649,219 

I 
Musical instruments, means for holding note 

disks of mechanical. F. A. Richter . . . . . . . . . . . . .  ·649,35(; 
Nest box. hennery, W. P. Willett . . . . . . . . . . . . . . . . . .  649.149 
Net or seine drawing machine, A. G. Lundin .. . . . .  64\:),064 

(OcmtimtOO on page 318) 

SHAVI NG S OAPS 
S O LD E VE·R YWH E RE 

Willillms' Shaving Stick, 25 cts. 
Genuine Vankee Shaving Soap, 10 eta. 
Luxury Shaving Tablet, 25 cts. 
Swiss Violet Shaving Cream, 50 eta. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams' Shaving Soap (B.,bers·). 6 Round Cakes. 
x lb.,4OC. Exquisite also for toilet. Trial cake {or 2C. stamp. 

T H E  ..J . B .\N I LLI A M S  C O  . . 
• G L A S T-Q N B U RY, C O N N  

U)"JO_ £ , ��( • •  " " IT w r SID,.,. " ,,,,, �{ 

PETER '1'. AUSTEN, PU.D. Prest. and l1an&jler. 
Experimental Investigation Of Technical Problems. 

Research Work for Manufacturers. Improvement and 
Invention of Processes und Products. Utilization 01 
Wastes and Unapplied :substances. Recluction of Ma.ll.· 
ufacturing Cost-so '1'esLinlZ. Perfecting, Introducing aud 
Disposing of Processes and Products. )lanufacturing 
Formulas. �E::vplanator·y Ob'cular on .Ap-p!i.cllt.ion. 

52 BEA VElt S'.rltEET. NEW YORK. 

N E W B I N O C U L A R .  
(The Trieder.) 
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gla�s. Send for Ci'·C1tlars. 

Q U E E N & CO. 
O}JticaL and ScienUfi<J Instl'tIo

ment Works, 

1 q 1 0  Chest nut Street, 
NEW YORK : 59 }'ifth Ave. PHILADELPHIA, PA. 

$ 1  Y EA R LY FOR R E PA I R S .  
I t  h IlS  been found that i t  costs a 
��:ti�e..j'::I��:' }!�l�i_�;�� �I�ep 
repair. That speD-ks wtdl for 
their superior m:l.ke and 
durability, doesn't i t ?  
There is no IIlo"e 
Ilomical or 

& W E ISS KEROSENE 

attained in the 

and GAS Engine 
burns K E lt 0 S E N  E cheaper 
and safer tban "asollne. Aute. 

matlc, Simple, reliable No 
electric battery or flame used 
Perfectregulatiori.Belted or 
�6�

e
�'!Tct��W:gtf::g���!�� 

j n2 storage battenes and 

oJ. ���� fo:alR!{:g�:: A. MJ ETZ, 
128·138 l\'IOTT ST., NKW YORK. 

]I,'larkt & Co.,Lon<ion, i-Iamburg,ParI8 

STOVER GASOL INE ENG INE 
Tbe best I s  always cbeap· 

est. W" ite for }Jrices. 

STOVER E N G I N E  WOR KS, F R  , I LL. 

" WOLV E R I N'E "  
Gas and Gasol ine  EMines 

STATIONARY and MARINE.  
" Wolverine" is the only reversible 

MarineGus Englne on the market. 
It is tbe lightest en"lne for Its 
power. Requires no licensed en· 
gineer. AbsoluLeL1Isafe. lI1id. by 
WOLV E R I N E  MOTOR WORKS. 

12 Unroll Street, 
Grand Rapids, Mich. 

Eff ECTIVE WORK 
Cheaply Done. 

One of the Witte 
10 h. p. b 0 1 s t  I n g 
engines will save 
it� cost in gasoline 
alone in n short 
space of time. Sena Wf01' Oataloque S. A .  

itte I]'on 
Works Co., 

1207 Walnut St . •  
Kausns City, Mo. 

Automobiles/ • 
'l'he 8CIENT I]i'1C A.MERICAN for May 13, 1899, is 

devoted mainly to Illustration. and detailed de
scriptions of various types of horsele�s vebicles, 
This issue also contains an article on the mechau. 
Ics of the bicycle and detailed drawings of an aute
mobiJe tl'icycle. Price 10 cents. 

1.'he following copies of tbe SCI EN'l'Ili'IC AllEIt
ICAN SUPPLEiUEN'l' give ma.ny detal1�. of Auto
mobiles of different types, with mallY illustration. 
of tbe vehicles, motors, boiJers. etc. 'l'be series 
make a very valuable treatise on the subject. The 
numbers are : 732. 979. 993. 1053. 1054, 1055, 1056, 10.'\7 
1053. 1059. l0i5, 1078, 1000, 1tl82. 1083, IU99, 1100. 1113, 
1122, 117S, 1195. 1199, 1206. 1210. SUPPLEMENT No. 
1229 contains a higbly Intel'esting article giving 
fuU data a8 to operating costs of horse and electriC 
delivery wagons in New York City. Price 10 cent.s 
each, by mail. For sale by  all newsdealers or 
address 

M U N N  " CO .  P u bl ish ers, 
361 BROADWAY. N EW YORK. 



A Way to Change 
Your Work 

Prepare for a better position without neglecting 
your present work. Our students advance 
in salary and position while stud'Y'i,no. 
150,OUO students and graduates 

TAUGHT BY MAIL 
j\(echnnlcu l or Archltc<>t urn.l Uraug'htlng; F. l e c t r l c u l, j\lechnnlcal. S t e a m  o r  
(.llvll E n g l n e e r t n c ;  Architect u re ;  Sur .. v e y l n g ;  Book -
�:�C�:gl

c
� t e n o g -

F.�t:lblished 1891. Capital, $1,500,000. Write for 

The 

THIS cut shows our four 
cylinder, � ho r s e  
powel'. nOll-vibrating, 
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to be the most practical power 
in the market, occupying a 
space vf 1� x 20 inches, manu
factured u}wigbt or horizon
tali weight 175 POWlds. \-Ve 
build from one to eight h(.rse 
power. For vehicles, boats 
and light st.."\tionary work, 
we can prove superiority. 

� Send fm' Oircular. 
BUFFALO GASOLENE 

No. 7 Bradley Street. Buffalo, N: Y. 

JI n�w Button 
T H E  BEST T H I N G  Y ET ! 

I� simple and durable, and can 
be put on and token otf ,It will. 
Notbin� like it in the world. 
Try a ser, anfl be convinced. If 
your dealer does not keep them 
send 25c. to us for sample doz. 
TJI E 1,. & n. l'1J J>I'LY CO., 85 COllllllcrclnl A ,,·cnue, 

Hlntthnmton, X .  Y. 

MANUF ACTuRE OF BICYCLES. - A 
very comprehensive article givin!! tbe det"lils of con
struCtion of every part of these vehicles. With 51 en
gravings. Contained in SCIENTH'IC AMERICAN SUP
PLEMENT, No. HU�. Price 10 cents. '1'0 be bad at this 
office and from all newsdealers. 

O V E R H E AT E D  B O I L E RS \ 
in factories. workshops, and on steamsbifs 
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H OT WATER T H E R MO M E T E RS 
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ofU.S:Na.vyandalsoin the Japanese �avy. 
11!1 .. trated BuUetAin No. 40 sent jl'(JIJ. 

H EL l OS·UPTON CO., PEABODY, MASS. � If interested you should re1J.d 
the most popular and practi
cal paper on the subject. 

)52 Nassau St., N.Y. Handsomely 111ust·rated. 
Monthly $1 a year, 10c. a copy. AQ't.wanted 

I
n eVErY town. 

The Ideal Hunting Shoe 
The concentrated product of tlfty 

years of sboemaking skill. 'ren inclles 
blgh, Bellows tonlnle, uppers gray 
color, soft as a glove, tougb as steel� cannot harden. 'l'he best storm· prooI 
shoe ever placed on sale for Klondike, 
mtners, surveyors, engineers! and �ny 
one requiring perfect foot protect Ion. 
'l'housand of pairs sold to satisfl�d pa
trons. lllus. C'ata/oatu! Free. 
M��ut;'t��ryJ'r9�t!li"N. 
13th St., Philadelphia.Pa. 
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Chicago. Simple process. Large profits. OiJrculars jree, 
Barlon Mfg. Co. ,  Depl. A, 3 3 8  B'way, New York, U. S. A. 

N I C K E L  
AND 

Electro· Plating 
Apparatus :nd iIIaterial. 

TBE 
& VanWinkle 
Co .. 

N"f',,·n l'l,. s . . T .  
136 Liberty St., N .  Y. 

30 & 32 S. Canal St 
Cblca!'o. 

M ERITORIOUS INVENTIONS 
financed o r  patents sold outrlgbt. Capital furnished 
for good enterprises at 5 per cent. Stock companies 
formed and influentiaL ..iirectors procured. Stocks and 
bond� sold. We transact all businpss on commission 
strictly. No advance fees. PETER WHITNEY, 100 
Broadway, �ew York. 

Mechanical Movements, 
powers, Devices, and Appliances. 

By GARDNER D. HISCOX, M E  .. Author of " Gas, Gas· 
oline. and Oi.1 Engh]es." 

A Dictionary of Mechanical Movements, Powers, De
vices, and Appliances, embracing an illustrated descri p
tion of tbe greatest variety of mechanical movements 
dod devices in any language. A new work on Ulustrated 
mechanics, mecbanical movements, devices and appli
ances, covering nearly the whole range of the p-ractical 
and inventive frellt, for the use of �lacbtnists. Mecban
lcs, Inventors, Engineers. Draugbtsmen. Students. and 
all otbers interested in any way in the devising and 
opp.ratton of mechanical works of ony kind. 

Large 8vo. 400 Pages. 1,&19 Illustrations. Price $3. 
;:;;r A it<U wble ot contents wiU be Bent jroo t'POO 

application to 

MUNN « CO", Publishers, 
361 Broadway. New York. 

i tieutific jtuetitau. 
'-
Nozzle bolder, J. B. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . &19,165 
011 can. MciJonald & Maboney ... . . . . . . . . . . . . . . . . . .  &lU.ll37 
Oil hole cleaner, F. Blinn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64Y.420 
Oiler. travelin!Z. J. H. Woodard . . . . . . . . . . . . . . . . . . .  &19.027 
Ore concentrator. F. I,. Bartlett . . . . . . . . . . . . . . . . . . . .  648.908 
Ore sampliIlf{ mucbine. H. D. Fanders . . . . . • . . . . . . • 649.288 
Oven. core. K Millett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64H.I35 
Paper box, J. 'l'. Craw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &19.273 
PHper box. S. B. 'l'bomson . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.226 
Paper boxes, device for applying glue to, G. A. 

Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &19.392 
Paper comput,iIljl inatrtlment. A. M. Grantham . . .  ti4U.05O 
Paper boldill" clip, G. W. McGill . . . . . . . . . . . . . . . . . .  649,338 
Paper. machine for_makinJl mat. Eurface photo· 

IZrapbic. H. M. Reicbenbacb . . . . . . . . . . . . . . . . . . . .  &19 353 
Paper makinJ,!, appnratus for wasbing fibrous 

materials used in. J. H. Annandale . . . . . . . . . . . .  649.152 
Paving plant, portable. �'. (7. King . . . . . . . . . . . . . . . .  648.!Jti3 
Pencil bolder. G. HOIZ!'. Sr . . . . . . . . . . . . . . . . . . . . . . . . . .  64!1.12S 
Pencil bolder and fastener for (locket books. etc .. 

combination, E. W. Anderssen . . . . . . . . . . . . . . . . .  649.034 
Pencil or pen holder, antiseptiC, J. W. Davis . . . . .  648.928 
Petroleum and in product,s therefrom, art of 

purifyin". H. �'rasch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &19.047 
Petroleum. purifyio,ll. H. }i"'ra8cb . . . . . . . . . . . . . . . . . . .  G49,rus 
Pbonogram duplicat.es, apparatus for making, H. 

G. Wolcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &19,385 
Phonollraph records, apparatus for duplicating. 

'1'. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648.9.% 
Photographic retouching frame, W. H. Lewis . . . .  648.'ol66 
Piano. P. G. Meblin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64U.066 
Plano, L. W. Norcross .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64\1.174 
Picture frame. H. 1. .\·larlatt . . . . . . . . . . . . . . . . . . . . . . .  tWJ.V13 
Pipe banger. H. S. Collins . . . . . . . . . . . . . . . . . . . . . . . .  64U.270 
Pipe wrench. Powell & Gallagber . . . . . . . . . . . . . . . . . .  649.259 
Pipes and all tubular mechanical appliances. 

such as drainage pipes for mines. manufac-
ture of. G. W. Gesner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,049 

Plane handle. J. H. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.090 
Planing machine. J. R. 'l'bomas . . . . . . . . . . . . . . . . . . . . ti49.085 
Plallter, R. L. Woodling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &l9.:l36 
Planter attacbment. corn. H. D. Allnutt . . . . . . . . . .  649.096 
Planter attacbment. corn, .J. J{. Norris . . . . . . . . . . . .  04!l.256 
Planter. corn and pea. L. M. Lit tlefleld . . . . . . . . . . . .  648.9m 
Planter. seed. O. D. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &19.257 
Pliers. \Y. A. Bernard.. . .  . . . .  . . . . . . . . . . . . . . . . . .  649.Oim 
Pneumatic roll! M. W. 'l'hrllsh et al . . . . . . . . . . . . . . . .  649.145 
Pneumatic tube. G. H. \Voodman . . . . . . . . . . . . . . . . . .  649.094 
Portable bouse. C. H. R"ctor . . . . . . . . . . . . . . . . . . . . . .  64U.352 
Post. See Fence post. 
Potato dig'ger. P. rriedemann . . . . . . . . . . . . . . . . . . . . . . .  649.017 
Press. See Baling pr�ss. 
Press. Pu.ulL & l£dwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.071 
Printers' ink rollers. utilizing waste porti()ns of. 

F. H. Jobbins .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>4!J.l69 
Printing mnchille. bed and cylinder. 'r. M. North 648.Hd4 
Printing press. J .  I •• Firm .. . . . . . . . . . . . . . . . . . . . . . . . . . .  U4lS.!l:{8 
Printing' press bed motion. cylinder. W.  Scott . . . .  649.001 
Projectile. ordnance. H. S. Maxim . . . . . . . . . . . . . . . . .  64V.3H3 
Pro pelleI'. C. D. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;49.248 
Propeller. ship'�. D. G. Martens . . . . . . . . . . . . . . . . . . .  64H.OI-i5 
Pump, E. P. Cbilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;49.400 
Pump. centrifl1�al. S. Mattson . . . . . . . . . . . . . . . . . . . . . .  649.3a2 
Pump. ejector. C. A. Dryer . . . . . . . . . . . . . . . . . . . . . . . . . .  649,282 
RaCk. See Bicycle rack. Clotbes rack. Display 

rack. 
Rail. guard. J. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &19,067 
Hail way cnrria,l.£e or wagon Call piing. R. & H.. B. 

Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.418 
Railwa.y splice bar. W. O. Nel�on . . . . . . . . . . . . . . . . . .  648.U82 
Railways. automatic gate for street crossing. T. 

P. Tberiault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,184 
Razor blade sa.fety guard attachment. L. Flinker 64U. l 2t) 
H,ecreational apparatus. A. L. Baird . . . . . . . . . . . . . . .  64�,391 
Hefritrerator car. etc .. J. M. McMahon . . . . . . . . . . . . .  648,Ui9 
Refrigerator ice grate and wa.ter cooler com· 

bined. 'J' . J. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &19,280 
Register. See Cash re�ister. 
Rein guard. L. C. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f049.056 
Rond roller. C. F. Hinman .. . . . . . . . . . . . . . . . . . . . . . . . . .  649.423 
Rock drill core breaker and lifter. M. C. Bullock .. 648.000 
Rocking cbaIr, platform. J. VII. Bowers . . . . . . . . . . . .  fi48.9lG 
Roller. See Bond roller. 
Rollillll roili. W. Racbals . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64n.lo.� 
Rotary engine. n. �'. Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  649,122 
Rotary engine. R. B. Chrltton . . . . . . . . . . . . . . . . . . . . . . .  649.043 
Rotary expansion enl£lIle. Scbopper & Roder . . . . .  64H.220 
Rotary motor. J. B. Zurn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.09.'i Uotary reciprocatlllg enl£ine. W. D. \Villiams . . . . .  I)4U,O?...4 
Roving frame, M. Campbell. . . . . . . . . . . . . . . . . . . . . . . . .  649.158 
Rubber tubings or coverings. manufacture of 
Ru�.
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RUI! stretching device. G. M. Mourad . . . . . . . . . . . . . .  fi48.9i6 
l{uling macbine pen clamp. C. M. Neel . . . . . . . . . . . .  649,254 
Sack mouths. apparatus for holdin� open, Klesse 

& Bobm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.315 
Sad iron. C. D. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H48.Y17 
Sad iron. C. C. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.185 
Sailing craft. D. Beardsley . . . . . . . . . . . . . . . . . . . . . . . . . .  648.911 
Sand drler . .I. G. McPberson . . . . . . . . . . . . . . . . . . . . . . . .  649.:i3!l 
Sash holder and fastener, O. D. Reeves . . . . . . . . . . . .  649.212 . 
Sasb strip. window. P. G. Giroud . . . . . . . . . . . . . . . . . .  648.945 
Saw frame handle. E. W. Peterson . . . . . . . . . . . . . . . . .  648.�J2 
Saw sbarpening machine, F. Duquemin . . . . . . . . . .  648,9R2 
Scavenger roll support. C. E. Lovejoy . . . . . . . . . . . . .  (;49,063 
Screenin� or sizing very flne materials, '1\ A. 

I!:dison . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,934 
Seat. See Folding seat. 
Seat bat hold in", atl.acbmen!., M. F. Nagle . . . . . . . . .  649.070 
Sew in/! macblne, buttonbole. W. N. Parkes . . . . . .  648.991 
Sewing machine feeding mechanism, H. A. 

Domenget . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &19.279 
Shaping macbine. Potter & Johnston . . . . . . . . . . . . . .  &19.175 
Sbeet takinll device. T. M. Nortb . . . . . . . . . . . . . . . . . .  648.985 
Sbips. conning tower for war, B. A. Ii·jske . . . . . . . . .  64\).046 
Sboe form, J. Tburell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (;49.;;73 
Sboe linin!, and shoe counter, J. Mitchell . . . . . . . . &18,974 
Sig'nal for selective calling appliances. F. R. Mc-

Berty . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  &lR,977 
Sipbon. automatic, G. Land . . . . . . . . . . . . . . . . . . . . . . . .  fl49.170 
Skirt supporter. J.J. C. Meyer . . . . . . . . . . . . . . . . . . . . . . . .  fi48.9i3 
Smokeless furnace. F. M. Reed . . . . . . . . . . . . . . . . . . . . .  &19,211 
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wn\�Cb·ine: · II: 1;: 649,322 
Crosby . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  &19,125 

Sound recorning. reproducing. and transmiuing 
instruments, diaphrngm for. E. H. Mobley . . . .  648.975 

Spinning frame attachment, R. Burgess . . . . . . . . . . .  649,397 
Spinninjl frames. thread protector for ring. Wall 

& Scbedlbauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,130 
Spool attacbment, W. Robinson .. . . . . . . . . . . . . . . . . . .  649.180 
Square. self marklnll try. 1. W. Stephens . . . . . . . . . .  &19,(0) 
Stack former, J. A. Hamman . . . . . . . . . . . . . . . . . . . . . . . 64Q.051 
Stalk cutter. A. B. & J. W. Jones . . . . . . . . . . . . . . . . . . .  &19.129 
Stamps or other gummed or adhesive papers, 

apparatns for amxln� postfiJZe, A. Frentzel.. . .  648JJ.tl 
Starcb. laundry. M. D. Petersen . . . . . . . . . . . . . . . . . . .  649,210 
Steel, apparatus for manufacturing open hearth, 

S. T. & C. H. Wellman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,022 
��g����r ���n��

l
:�:�����:��Ij. Bau�hman . . . . . .  649.154 

Stove. 11'8S. H. A. Gui"non . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.298 
Stove. magazine, E. W. Rider . . . . . . . . . . . . . . . . . . . . . . .  649.214 
Stove or furnace. A. K. Beckwith . . . . . . . . . . . . . . . . . .  649.192 
Stovepipe. C. Beindorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,()!l7 
Street sweeper. Spaldin" & Godfrey .. . . . . . . . . . . . . . .  649.114 
Surface "age. J. Szafka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &19,011 
Switch. See Electric switch. 
Switchboards, IZround plug for electrical, W. 1. 

Stockdon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &l9.ll71 
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Switch tbrowiug device, F. Burie . . . . . . . . . . . . . . . .  649.233 
Tap. barrel. I. Wa8serstrom . . . . . . . . . . . . . . . . . . . . . . . . .  649.148 
���pr�;\��!��;:.
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'rele�raph ap!"ltratus for use on cable or other 
Imp-s. electric. S. G. Brown . . . . . . . . . . . . . . . . . . . . . .  648.919 

'I'elegraphic receiving instrument.. N. Flecbten· 
roAcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &19.102 

Telephone line si�naling apparatus, F. R. Mc· 
Berty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  648,978 

1'elepbone line supervisory sifZ'nal, F. It. Mc· 
Berty. .  . . .  . . . .  . . . .  . . . .  . . . . . .  . .  . . . .  . .  . .  . .  . . .  . . . .  . . . .  64!1.069 

Telepbone switchboard spring jack. ' F. R. Mc· 
Berty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 649.068 

·Telephone switcbboard supervisory signal, C . .E. 
Scribner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64U.076 

Telepbone toll line station appliance, C. E. Scrib-
ner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &19.077 

Telepbone trunk line si2:nal. Scribner & McBerty 64!l.078 
Thill coupling. S. W. H.oyer . . . . . . . . . . . . . . . . . . . . . . . . .  (i49.414 
Thimble. C. E. l les .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64n.Rl0 
1'ime indicator. W. C. Egerton . . . . . . . . . . . . . . . . . . . . . .  649.198 
Tinware, appliance for mending', Asbbaugb & 

Webster . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . .  64n.15:{ 
Tire. elastic cycle. L. Thurns .. . . . . . . . . . . . . . . . . . . . . . .  6�9.0!n 
Tire. pneumatic bicycle .. \-V. F. H.enderson . . . .  : . . .  649.0.:>3 
'I'ires to wbeels. means for securlllg. R. A. Srme. 649.098 
'I'ongue fastener for wagolls or sleighs. F. L. 

ConAnt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.271 
Tongue support. vehicle, W. H. Ashby . . . . . . . . . . .  fH9.Q.3t; 
'l'ongue support. vehicle. C. H. Sutton . . . . . . . . . . . . .  649.372. 
TOOl. combination. }i"'ry & Kuenze1. . . . . . . . . . . . . . . . . .  649.422 
1'ooth powder receptacle top, F. Richardson ... . . .  649.1i8 
Top roll sllddle. E. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.J!16 
Toy "un. T. H. I!:wing. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  &19.201 
Transformer. secondary, A. F. Rielzel . . . . . . . . . . . .  &19.179 
Trap. See Animal t.rap. 
'I'rap. C. W. Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64n.3-l0 
Treadle AtWcbment. band operating, S. H. Pip· 

kill.. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  &19.348 
Tripods, foldln" truck for camera. Hall & Law. 

rence . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  &19,300 
IOollUnued on � 319) 

Millions are sold each year, The best Cigar for the money. 
A luxurious smoke at a consistent price with good quality. Look for Al'l'ocw I 

A fact proved by their enormous sales. Head on Ecvel'Y 
Cigar. JACOB STAHL, JR. « CO., Makers, 168th St. and 3rd Ave., N. Y. City. 

-+++++'1" " '"  " '1" 1'  " " I '  _ .............. . " " ,  ' . II't' .�_ ... _�++<�++<_ ... _ ... _� .. 

SCHOFIELD'S No,  2 Steel Frame Bi-Treadle 

E M E R Y  W H E E L. 
tr�:�yg
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s
�f�g L.J�I!!!!!!' adjustable knife aud tool rest and skate 

�rJnding rest. Knives or tools are 
ground to any accurate bevel desired. 

Prices reasonable. 
Discount liberal. 

SCH O F I E L D  & CO" Mfrs" 
2 1  Adams St., Freeport, I I I . ,  U. S.  A. 

A TA,F I' -I  If' R I ' , . "� ', .ft, L1 " 
llianufactory Established 1 "61. 

LEAD PENCILS, r.OLORJr.D PENCLLS, t;1,ATE 
PENCILS, WRI'l'UlG SLATES. S'I'E�L PENS, GOLD 
PENS, INKS, PEM'IL CASES IN SLL\'ER ANn IN 
GOLD, S'l'A'I'lONlfRS' RUBBER GOODS, lWLERS. 
COLOHS AND AR'l'IS'l'S' MA'L'ERIALS. 
78 Reade Street . New York, N. y, 

llianufactory Established 1 "61-

letters copied whi le  writ ing 
No press ; no water ; no brush I n o  

work. Auy ink ; auy I) e n  ; any 1,RJ)er. 
Our Pen-Carbon never smuts i our clip bolds 
paper firm. Write witb no extra pressure, 
and our Pen-Carbon Letter Book pro-
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does not keep it, write for free specimen of 
wor�;E�?8X���vt lh.NIFOU) CO .. 
145·1·9 Centre St., New York. 

Magneto for Gas or Gasol ine Engine Igniters 
No batteries used. Self-lubrictl.tiog bearillf.t'8. Dust 

�i:� :�s���k�:!bipB;h:hBe:s�lf�U��D!�A�:�� 
FOR ONE YEAR. Send for circular and price list. 
GIUDINGS & STEVENS. Rockford, Ill. 

Agents The Standard. 
The only U Dripless " 
Tea and CoH'ee :strain· 
er. No drip to soH IIn· 
en. No f a l l i n g  olf. 

Wanted ;:�c�:�e'l��t��
. 25���r� 

Standard Strainer Co. 
Dept. K, 31 lI1 a l d e n  
Lane, New York. 

T H E 
Berkefeld Filter 
gives a continuous flow of pure 

water in large or small quantities. 'l'be 
cylinder is made of Infusorill.l Earth, 
wbicb retainfl all minute germs and impu. 
ritles. The cylinder "an be easily reached 
and cleaneod as often as necessary, and 
ta.ken out and boiled for sterilization pur
poses. Rapid filtration and the purest of 

BERKEFEL];
a
i'i'i'¥'�Ir�:i��2 Oed .. r St., New York. 

P R O POSALS. 
COMMISS10N 

NEW EAST RIVER BRIDGE, 
City of New York. 

NOTICE TO CONT�ACTO�S. 
APRIL 19, 1900. 

Bids will be received by the CommiSSioners of the 
New East River Brldgp. at tbeir office. at No. 258 Broad
way. in the Borough of Manhattan, til tbe City of New 
York, at two o'clock in the afternoon of the 31st DAY 
O�' llAY, 1 900. endorsed " BID FOR CONSTHUC
TION OF THE STEEL AND MASONRY APPROACH 
ON 'l'Hll: BROOKLYN SIDE OF 'I'BE NEW EAST 
RIVER BRIDGE " for furnishing the materials for 
and c nstructinl! tbe steel and masonry approach· on 
the Brooklyn sidA uf tbe New East River Bridge, in 
accordance witb the proposed form of contract and tbe 
drawings and speCifications tberefor. All bids shall be 
enclosed in sealed enveLopes. addressed to T.lewis Nixon, 
President of the Board of Commissioners of tbe New 
Ea8t River Bridge, and presented to him on tbat day 
and at that hour at said office, and such bids will be 
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and contract, may be seen, and funher information will 
be given at the omceof theCbief Ell�neer. No. 84. Broad-

:f�� ���,;re' g!y W1�I:;E'I\�W of ew York, on and 
The Commissioners require that all bidders shall care· 

fully examine the speciftcatiOllS. drawings aud proposed 
form of contract, in order tbat no question as to their 
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rials or of tbeworkmans�iP will beaUowed, and that the 
specifications will be adbered to strictly. 

The contract Is to be completely periormed within 
twelve montb� after the execution of the contract. 

Bids wi]1 be made upon a form provided therefor, and 
only those bids will be considered which are complete, 
tn proper form, comply with tbe reqnirements berein 
stated and are offered by parties of known reputation, 
experience and responsJbillty. 

Each bidder will be required to depOSitl with his bid, 
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Treasurer of the New Etlst River Brid�e Commis8ioners. 
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within twO weeks after notice of the acceptance of his 
bid. 
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dll ioned for tile prompt and faithful performance of the 
contract and its covenants and the work I hereunder. 
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bids will be received only from sucb parties as have the 
requisite plant and faci1itie�, which bave been in sue
ce�sful operation on work of si mUar character for at 
least one year. 'l'he bidders must be, In the opinion of 
�� ?g��w!

o
c��

r
:o ��!�u�����.�

d
(\�t�fs �11a

e
:a�t!�

e
�;� 

I
mportance accordlDfl to tbe highest standard of such 
work at the present time. 

The Commissioners reserve tbe ri�bt to reject an!. 
and all of the blds 01l"ered, 't::�gc��&"�: ��<!;i:!rr. . 

JAMES D. BELL, Seerewry. 

COMMISSION 
NEW EAST RIVER BRIDGE. 

City of New York. 
NOTICE TO CONT�ACTO�S. 

APRIL 19, 1900. 
Bids will be recel ved by the Commissioners of the 

New East River Brld�e, at their office, at No. 258 Broad· 
way. In tbe Borough of Manhattan, In the City of New 
York. at two o'clock In tbe afternoon of the 31 ST DAY 
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ON THE MANHA'l'TAN SIDE OF 'l'BE NEW EAST 
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the Ma"hattan side of the New East Rive" Brldjle. In 
accordance with tbe proposed form of contract and tbe 
drawings and specifications therefor. All bids shall be 
enclosed in sealed envelopes, addressed to Lewis Nixon. 
President or the Board of Commissioners of the New 
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way, Borough of Brooklyn, City of New York, on and 
after the 28th day of April, 1900. 

'l'be Commissioners require tbat all bidders shall care· 
fully examine the specJt1cattC'lts, drawings and proposed 
form of contract. in order Ulat no question as to tbeir 
meaninr.- ma
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arise hereafter. It must be distinctly 
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specifications will be adhered to strictly. 
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\Facb bidder will be required to depOSit, with his bid, 
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Treasurer of the New East River Bridge Commissioners. 
as security for the execution by blm of the contract an'" 
�M�Vt�'f> C;:e!�: ifi��I�'i,�I�.:'��' :���c�!,dp���"cir

t
�1s 

bid. , 
th�

h
pe"n��

n
:��

ct
gf $4m,�� 1���I�

e
20r� �:,i,

e
e:e.l'�

d
t�� 

g��:�res
f
����

o
tu����:�� tb�ttl

w
�fnWe�

v
i�r����� 

dltloned for the prompt and faithfnl performance of the 
contract aod its covenants and tbe work thereunder. 

As by far the greater part of tbi� work can be exe
cUled only hy brld5e establl.bments of the first class, 
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cessful operation on work of si milar character for at 
least one year. 'J'be bidders must be, in the opinion of 
the Commissioners, fully qualified hoth by experience 
and in appliances. to execute work of this cbaracter and 
Importance according to the highest standard of such 
work at the present time. 

'I.'be Comml.sloners reserve the r{ght to r�ect anl 
and all of the bids otJ"ered, 
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JAMES D. BELL, SeCreW"lI. 

D .  L . H O LDE.N 
S 1 3 3 6  BrACH St .  PHILADtLPHIA PA. I 

REGEALEo. ICE MACH INES 
S E E  n R S T  FA £ 5(IENTIrIC. AMERICAN SlPT. 2 l a 9 �  

Ninety per CAPE NOME GOLD output will b e  dredged 
cent of the out and saved by 

KROGH'S CENTRIFUGAL SAND PUMPS 
and Drake's A m ahramatore. The only machines that have stood the most exacting tests of practIcal miners.. 

KROGH MANUFACTURING CO 9 to t 7 Stevenson St., San Pranclsco. 
• Patentees and Builders. 

In dally operation at the works. Builders of mOde� MINING, DRAINING and IRRIGA.TION 
MACHINERY of hlll'h8llt eWciency. .... Send for Deaorlptlve catalOiue. 



Eo\mdt4 bll Matll&w Car&lI, 1'186. 
H E N R Y  CAREY BAIRD & CO. 

I N DUSTRIAL PUBLISHERS.  BOOKS E L L E R S  &. 1 M  PORTERS 
8 1 0  Wal n u t  St. . P h i l adelphia.  Pa . •  U. S .  A.  

ar O u �  New and. Revised. Catalouue oj Practical and. 
ScientiM Book8. !l2 payes. Svn ; a Gatalooue oj Book8 on 
Steam. and. the Stea-nl En(Jine, Machinery. etc.; a Oatatoaue 

i!n2��tk;: o1�e,�t?�1���1��i:,ttCJ·G��:ut!�·��'iYte �i�y:��tgh�f,�g 
et'e'ry branch Science applied to the A1'ta, sent free a:nd free 
J
{l'l���r;��stgd��1s��lle in any part of the 'wo1'ld. 'who wUl 

CAN I BECOME  'AN ElECTRICIAN . 
iN'(]fNi�it�"J��C�O�/b��;:-·Wf.�Lfi 
at a cost within the reaclJ of anyone. No  
matter where you Jive, if you can rend and 

we guarantee to teach you tllC'l'vugb· 
InsLitute is endorsed by 'l' houuls , at:ld ot bel' JJl'ominent meu of 
'W e  teacb u)so 11lecballicnl 

lll ecballicll.l J)l"a"'ing, 
. Electl'ic Light

ing, TclcJ.iJuuy, 
A'-U.'L" �. etc., by mall .  

Vou wish to st'uuy. 
The eel' nstitnte of Corre-

spondence ' ,-,J_-.r:. rn.r •.• _P �;�_1..:.t.:r.r.-� I nstrnction. 
c-= ., 'Ill_ to� � 'Ill"""", 

A ""'17. , .. of � .. �aI,;"rr. n;,u �. ell .... ..;.. ... -.. Dept , 
;.1."",: •• ( L. �<= ______ 240·242 West 23<1 St. 

�_o.c.. ... .:.-. .New York. 

LAW T A U C � T  B Y  M A I L  
Professional, Elective. Cummarcial, 
Law t "OUfses. Guarantees best in
struction ever prepal'ed. !ndOI'sed by 
srudcnts and at.torneys everywhel'e. 
Easy terms. Begin DOW. 

NAT I O N AL. C O R R E S P O N D E N C E  SCHOOL OF LAW, 
38 North Pa. St • I ndianapolis

. 
Ind.  

S C I E NTI F IC  STENOGRAPHIC  
Work. Lectures. etc . • reported by nn expert. Hlgbest 
rp.fere"ces. GEO. H. coell, Stenogra\.her, 1 4  
South Broad Street, P h i l adel\.hia, P,L. 

$ 1 1  \0 $20 :.r.;i;;;�'jJCh;�;g�rdade $� to SIJ 
01 Wheels 

. good as new. 
Grea.t Factory Cleul';IIfJ factory cost. ,"Vc ship anywh.ere on a,.,J,,'oni I and trial with· 

out a cent in advance, 

EARN A IlICYCLEdist,;buting Catalogue$ fol' us .Many eal'ned 
n. wheel last year. QUI' 1900 propo
sition is even more liberal. lVrite at once for Our Rargain List 

and special offer. address Dept. 62 L. 
MEAD C YCLECO., Chlcago. 

T
HE whole history of the 

world is written and . 'pic

tured week by week in Collier's 

WeekIy. So well written and 

sci well pictured that it is now 

the leading illustrated record of 

current events and has the larg

est circulation of any periodical 

in the world that sells for three 

dollars or more per year. 

On -sale at all news8tands. Price 10 cents per 
'lopy. Sample copy free. Address CO�,LIJ»R'S 
WEEKLY. 525 West .13tb Street. tlew York Citv. 

G I V E  SATISFACTION. 
Durable in Construc
tion and Easy and 
Safe in Operation. 

ar Send. fo" OatalOQue 
and. £nve8U{Jate OWl' claims. 

TRUSCOTT BOAT MFG . CO.,  St. Joseph. M ich .• U. S. A .  

t�g�:b.W�::\�����,�I���;;g:h: " ' "  . . . . . . . -- • • • • • .  649,235 
�'ruck. boltJess cast steel car, \iV. E. Symon� . . . . . .  649.18.'1 
Truck brake mechanism. car. H. '!'esseyman ... . . .  U49.263 
'l'ruck. car. 8. E. Clarkson . . . . . . . . . . . . . . . . . . . . . . . . . • .  ti4�I.IOO 
'l'ruck. roller. \V. SOLey . . . . . . . . . . . . . . . . . . . . . . . . . . . " 649.29...3 
'l'ube. See PneumaLic Lube. 
'rube attachment. cullapsible. F. A. Nelson . . . . . . .  648.981 
Tube :formin� tnucUille, .... !Jero in!! . . . . . . . . . . . . . . . .  648.\:.129 
'l'ubes, drift. die and matT'ix foT' forming grooves 

ill tOller surfaces of. H. Nevi l l .  . . . . . . . . . . . . . . . . .  649.S41 
'rubinll. manufacl.Ul'e uf tlexibJe, H. J. DouJlhty .. 648,\:.I�1 
'l'u� retainer. H. i\l icbael . . . . . . . . . . . . . . . . . . . . . . . . . . .  64H.ZOS 
'l'urbine, SLeam. K C. Terry . . . . . . . . . . . . . . . . . . . . . . . . . t>49,U14 
1'ypewriting machine, L. S. HulTidg-e . . . . . . . . . . . . . .  64�.Y',tJ 
'l'ypewriuII.Il system of inLCrcorumunicut.ion. 

electromechanical. !'oIeal &. Euton . . . . . . . . . . . . . . .  649.1ik) 
Umbrella rUllner, O. K. M.uckley .. . . . . . . . . . . . . . . . . .  64:,.2&:; 
Universal joint Jor horse puwer mecbanism. etc .. 

J .  H. Hucb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.31;0 
Urinal. W .  A. Galpin. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  t)49.2:)H 
��:!l��: r· �;r�����

l
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Valve, explosion mOtuI'. De Dion &, Bouton . . . . . .  04\1.277 
Vulve. tluid pressure reduciIlJ.!'. \V. H . .  \J a l'Li II . . . . tH�.:-)::n 

IT'S WORTH YOUR �WHILE .... 
to investigate tho difference between our prices and those otagents 

and dealers for t.he same grade of work. 
• • •  W E  DO N OT S E L L . a .  3fj throu!!h agents or dealers, therefore we do 

not have thdm to protect, and in making our prices arc enabledtofig urethemaslow . b: t��IN.r� �f 
����
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\ are ucl4ed between the JDA.RUfaetu-re-r 
\ and the con8umer� by 8t"11inc direct to you from our fnetory. This lias been our 

� metl'od of selling for the t twenty-seven 
. - � years, and we are today t� largest manu-
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trlmmin� ,!t9.50. As good as vehicles �nd �5 styles of harness and s�ip anywhere 
sells for f6 00 more. for enmmatlOn, guaranteeing s!l.fe amval. Send for . free catalogue showing all of our different styles. 

!.Jo. 1St-Buggy, with leatber quarter top. Prlee 
with shafts, 153.00. Guaranteed as good as othef'l!' 
sell for for e25 more th:1.D our price. 

ELKHART CARRIACE AND HARNESS MANUFACTURINC CO., ELKHART. INDIANA. 
Valve gear. A. E. Jthodes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U48.9U7 
Valve. inflation. G. H. Clark . . . . . . . . . . .  ti49.4UI WHY doesJl'tJone�getdownto business 
Valve. stop. 1 .... l:l. MacCul'quodale .. . . . . . . . . . . . . . . .  6J!I.W2 metbous and bu\' an A:lIBfUCAN 'l'Y P.E-
Vu.por I;urner, incandesceliL. L. �. Pfouts .. . . . . . . . .  ti4R.!1J3 Wn.1T�R for ltlO? Does he think 1 am 
Vaporizer for petruleum motllr�. H . .A. Bel'LiJeau t)48.!J14 runnin� a puzzle department ·/ Varni.h. maldn)!. J. V. :Sberrin.. ti4u.OtiU THE AMERICAN 
�����I�b�"O���l��;il!�;·.J:l .c/I:�:;.��.'z . . . . . . .  g!�I:�;'l $ 1 0  TYPEW RITER Vehicle brake. C. \V .  LtlOlllis.. ti4!l.i)2,j is as well made as the h ig-best-VehiCle wl1eel. :M. Brullcr . . .  . . . . . . .  . . . . . .  n4!Ulj9 ,.pl'iced maChine� but more sim 
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\' \' i,.'ll' ,'I'o',',,' :�R:g� lpl e. It hilS stood' the testj �eve'; 

0 " ·�b��i���1���?�1.��ogl�����;1·ee. ventilaLor. A . T 't C Ve�sel sea valve. F. Charette.. . . . . . . . . . . .  6.tS,9'2:i .. 33.COO I N  U SE." me����7n 
Blt:d�!:l:,r Ne�m���l: ������� �1���).

iI1!t�;·I;�: j�: �.� It����
i
l�i)l; ;·iie: : : : : · · · · · · · : :  �l�:g�� ----------------------

Wligon brake. aUlomatic. C. M. Hancock . . . . . . . . .  U4S.U�S 'rbf+ 'ryl'�Il'rl· t�r Ev�bang� "Ya�ons. buggjes. etc .. locking device for, M. \.. \.. \" \. W \. "'" '" Hal'field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f..!fI,205 
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"Vashing machine, 11'. B. Hannah. Sr. . 6j8.U:lO 
Washing- machine, S. Patlerson. . . . .  ti49.iW;·) 
"Vashin,!! macbine, W. Ruthven . . . . . . .  . . . . .  . . .  . 1)48.Hn!1 
\Yater closet valve. It. S. \·Vat�on . .  ' "  . 64!1.08!! 
\Vater elevator. siphon. W. S . .  Jewe l l .  . . . . . . . . . . . . .  64!:1.XJ3 
Wat.er benter. F. Schitferie. . . .  . . . . . . . . . . . . . . . .  ti4!l.l 1 l  
\Vater meter. \V. Duncnn . . . . . . . . . . . . . . . . . . . . . . . . . .  649.28X 
'Yater. purification of, .1. �lacDou,!!n l l .  . . . . . . . . . . . . .  ()4!l.3ZH 
'Vaterlllg nppal'at us. automatic �tock. J. I I .  [-lun-

SOll . .  . . . . . . . . . . . . . . . . . . . . . . . . . t�S.!'5.'l Waterin� trough, F. H. Cbnce . . . . . . . . . . .  _ . . . . . . . . .  1j4�.!)22 
'Vu.terin.ll trough. automatically COll t. l'ol\eo �tock. 

J .  H .  Hanson . . . . . . . . . . . . .  . . ()48.!la2 
WeaLber strip, G. Winter.. . . . . . . . . . . . . . . . . . 649.150 
\.yei�bing- apparatus. H. M. Plummer . . . . . . . . . . . . .  G4�.J.t0 
'Veils., meAns for expellillg fluids from gas or Oil. 

L. L08ure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti4n.326 
Wheel. See Helt wbeel. Trolley wheel. VehiCle 

wheel. 
W heel. W. W. Rathb lln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G4D.17G 
Wheel fasteninlZ. I'�. P. Lang . . . . . . . . . . . . . . . . . . . . . .  ii49.IOO 
Wick. C. I). l{ulldel i .  . . . . . . . . . .  64S.!l98 
·Wick. H. Sarafian. . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  649.0Xl 
\¥inding- Uild 1llensllring macbine for ribbon. 

Ince. etc" B. D. IV ight. . . . . . . . . . . . . . . . . .  .. . . . . .  r.49':181 ,"Vinding- machine. fabric. B. D. W i.llht . . . . . . . . . . . .  649.380 
Windin/l machines. automatic tbreading device 

for. S. W. Wardell . .  lr. . . . . . . . . .  . . .  G4n.oss 
Windmill. C. R. Lobdell . . . . . . . . . . . . . . . . .  " . . . . . . . . . .  f.-lS.!l68 
Windmill water- su'pply regulat.or. JJ. 'V. Noye!<;. 

64S.9hS. 64S.!lS9 
'''indow. H. C. SmiLh . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  U49.OS1 
,"Vindow. S. C. rraylor . . . .. : . . . . . . .  . . . . . . . . .  fl49,224 
\Vindow fastener. F. H:. Jewett . . . . . . . . . . . . . . . . . . .  648,!lU2 
\'Vindow glass fU8tener. 1. H. Taylo!' . . . . . . . . . . . . . .  649.013 
'V indow f,!'uflrd. ,Mocltel &, BraL . . . . . . . . . . . . . . . . . . . .  1)49.1&3 
,"Vindow ventilatur. L. Mannheimer .. . . . . . . . . . . . . . 649.24f1 . 'Vire covering JUuctline. A. Kreidler . . . . . .  64!l.Ot-j() 
'Yire st.retcher. B. D. Ii:lliotL . . . . . . . . . . . . . . . . . . . . . . . .  64p,().t5 
"'rench. See Jaw wrench. Key wrench. Pipe 

wrencb. 
Wrencb. E. W. Huste<1 . .  . .  . . . . . . .  649.055 
,"Yrench. J. "Vil lmann . . .  . . . .  . . . . . . .  64U.tJ92 
Yoke attachment, neck, A. "V. Clump . . . . . . . . . . . . . .  649,269 

DESIGNS. 
Badge OT' similar article. J. I;'. Grant . . . .  il2.1lffi 
Brick. pavin/l. '-Y. Ree�;, . . . . . . . . . . .  . . . . . . . . . .  . . . . . . .  :12.()4ti 
('ar uncoupJin1Z bracket. G. Gl'ool;ey . . . . . . . . . . . . . . . .  3�,641 
('aster. office. H. H. Hendee.. . . . . . . . . . . . .  . . . . . . . . . .  32.Ii:� 
CigHrette machine frame. N. Du Bru1. . . . . . . . . . . . . .  32.fi:m 
Easel. C. And rews. ,1 r . . . . . . . . .  . .  . . . . . . . .  32,6:{(j 
Padlock. H. G. Voi�ht . . . . . . . . . . .  . . . .  , . . . . . .  32.0.'lS 
Pillow LOP, R. Astaritn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'2.647 
Pump head. H. M. EtLer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Z.ti411 
H.ailwaY;!'iwitcb cllair. F. B. Bradley . . . . . . . . . . . . . . . .  a2.1-)42 
Shade roller bracket. "Y . W. Colemnn . . . . . . . . . . . . . . .  32.1- 10 
Stove. J. Spear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S2.t)'1;,) 
Stove or range door pnne1, J. 8. Van Buren . . . . . . . .  32.144 
Syrinue. S. C. Stearns.. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.O:·{j 
\Vriting utensil case. H. B. Belden . . . . . . . . . . . . . . . . . .  32,6:14 

TRADE MARKS. 
AppareL certain named weul'in(!. Crawford &, 

Quigley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  04.GW BeeI'. Hun:erliches Braubaus in Pilsen . . . . . . . . . . . . .  ;)4.626 
Beverages, Palatable Water SUII Company . . . . . . .  :-';4,ti2j 
Boots and sboes, Brown Shoe Company . . . . . . . . . . . .  34.622 
Boots alld shoes. lfl. A. Kern . . . . . . . . . . . . . . . . . . . . . . . . .  X4.li23 
Bread and cakes. J. Iteiser .. . . . . . . . . . . . . . . . . . . . . . . . . . .  :{4,G24 
Cbeese. S. J. Stevens & Company . . . . . . . . . . . . . . . . . . . .  :H.li25 
Coffee. Richbeimer &. Company. . . . . . . . . .  34.629 Coffee. U pl1am Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . .  :14.030 
ColorinlZ compounds, blue. Ii'. P. Bergh . . . . . . Jl4.6:l5. :14,636 
Covering or coating' materials. H. 'V. Johns Manu-

fnct.uring Company. . . . . . . . . . . . .  . .  H4.641 Crenm separators. A. E. Dulmage 34.642 Cure for piles. F. J.eplant.. . . . . . . . . . . . . . . . .  . . .  34.6.'-12 Cutlery. table, Landers. [i'rary &. Clark... 34 G14 
Duplicating pads. F. J.  Hale. . . . . . . . . . . . . . . . . . . . . . . . .  34,(j]j 
Eau·de-colognf!. J. )1. ,F'u,l'ina. Gegelluber dem 

ji'rie�emplatz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.639 
Fabric, text.i1e, Reuter. Brockeirnann & Com�:.11lci. 34,621 FilleT' compounds 01' surfacers. Flood & Conklin 

COll1pully... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  04.640 
Game8 and lJuzzles. F. A. Busin� . . . . . . . . . . . . . . . . . . . .  34.615 Harmonicas. J. \V. JenklllS' Sons �tUSIC Com· 
Megi�?lied ' ·tiss·ue· · felT ' c'orils ' 0'1" 'buil'io'I'IS: ' \v: ' P: 34,613 

Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  04.&14 
Medicine for externai llse. J. 'Y. Smith . . . . . . . . . . . . .  34.0a3 
Medicines. McKesson &. Robbill� . . . . . . . . . . . . . . . . . . .  34 .63J Perfumery. Williams, Davis. BrOoKS &. Hinch-

mltnn Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.037. 34.0.38 
Ranlles. kitchen. In ternational Range and Manu-

fUCluring Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.n43 
Sbins and boys' und ladles' waists. J .  A. Kar. 

pilowsky. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  34.GlS 'l'ea. Japan. Hunt &. Company .. . . . . . . . . . . . . . . . . . . . . . .  34.ti28 'l'ypewriter supplies. certain named, F. S. \VebsLer 
Company. . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  34.616 

LA BELS. 
. . California Medicated Healing Sonp." for soa�. 

Ca.lifornia Medicated Soap Company . . . . . . . . . .  : . .  7.525 .. Fine Aroma," for Cigars. AmerICan Litbugrapbic 
" H��lffl��lr' i=tee'r)j ['or 'be'er: J�:�B�;ssie::. ·.·. ·:. ·.·. ·:. · .

.
.
.
. +:�� 

.. Just j,ike Finding- :\tonev-' Common Sellse ' 
I ,  L!·IOJ1;j.'i't��,� flg��·q�£.t?/;U}�er

r. civars: ' A !l{erlc;lil 
7.526 

Lithographic Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.528 .. Micro Germi." 1'01' u blood purifier. Modern 
Remedy Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.522 

.. Nervo \'ital '1'l1blut�." for I\. Inxative medicine. 

1 � Barclay St . .  N EW Y ORK 
1 2 4  La Salle St .. C H I CAGO 
3 8  Bromfield St. . 80STON 
8 1 7  Wyandoite St . , 

KANSAS CITY. MO . 
2 0 9  North 9th St . .  

ST. LOUIS.  MO. 
4 3 2  Diamond SI. . 

PITTSBURGH, PA. 
3 West 8altimore St . .  

BALT I M O R E .  M D .  
6 3 6  California SI . .  

SAN FRANCISCO. CAL. 
We will save you from 10 

to 50% 01.1 rj'ypewriters of ail makes. Send tm· Catalogue 

Ty p ew r i t e r s  
If YOu contemplat e renting or purchasing- anv style 

Ty))c"tl'i tCI', casb OJ' 011 lustallments, we cai) �ave 
you money. 

H AWT H O R N E  & S H EBLE M FG.  CO . •  
2 9 7  Broadway. New York. 6 0 4  Chestnut  St . ,  Phi la.  
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iJlvention is probably patentable. Communica.
tions sLrictly contldenti».1. Handbook on PatenLs 
sent free. Oldest auency for sccuring paLents. 

Patents taken throu�b :Mun1'i & Co. receive 
8pecia� not.ice. without char,l!e. in tbe 

Sci�ntific Jlm�rican. 
A handsomely i l lustrated weekly. Largest cir· 
culatlOn of any scientific journal. rl'el'llls. s.3 a 
year ; foul' months, :til .  Sold by all newsdealers. 

MUNN & C O . 36 1 8roadway, N e w  York 
Branch Office. 6"25 F St .. �Tashington. D. C. 

till�r!!!�)rU�'�I��mt 
& Supp le8. write for catalog. 44 5 illustrations, nu,:t:; it gives iD-

. formation for musicians and new 
bands. LYO N  & H EALY, 

38 Adam. St.. ()IIH1AGU. 

FO R SALE. 
The entire plant of THE UNl'l'ED STA'I'ES PIN CO . •  

located at Seymour Conn., on the line of N. V., N. H. &. 
A. [(" R. (Naugatuck Division), consisting of buildings. 
real estat.e and valuable water power on Naugatuck 
RiverJ lDcluding all machinery used by the ahove men· tioueo company for the manufacture 01 pins. I For ful l particulars and price addl'es8 

U N J 'l'ED S'l'ATES P I N  C O  .. Or. OL]l\' L. DIB.HLE, Seymour, Conn. I 

To Patent Attorneys. 
ARTHUR GRIFFITH. Int.ernational Patent Agent 
and Consulting Engineer. Universit y Chamber�, Phillip 
Street. Sydney, New South Wa1es ( Fellow Australian 
Institute of Patent Agents. Member Patent Law Asso
cia.tion, Washington). Foreign cases effectively P1'08-
ecut.ee. in all the A ustra.Jasian Colonies. Regist,ered 
Cable address, H Myall," Sydney. 

has typewriters that 
mark the very high
est point of superior
ity reached in writ
ing machine � � � 
m e c hanism. No 

other typewriter so thoroughly holels its 
own, presents so many improvements, � 
shows less affect of wear from constant use 
or requires so little attention. It is always 
ready. 

If your off·ice is not a Smith 
Premier office, write for our 
Illustrated Catalogue, Free. 

The Smith Premier is especially adapted A:> 
the II Touch System" of Typewriting. 

\tbe .... Smitb Prtmltr tVl'twrlttr eO. 
Syracust, n. Y., u. S . .11. 

" Hawkins' New 1 9 0 0  Catechism " 
OF THE STEA�l ENGINE. 

P R I C E ,  $2.00 .  
Postpaio t o  any address. A practical book on 

engine running, valve �etting'. etc. Strictly up· 
to·dltte. Money refunded if not satisfactory. 
T H E O .  AU D E L  CO .• 63 Fifth Ave .. New York City . 

VV A N T E D .  
A limited num bel' of American boys between tbe ages 
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heavy machine work. Applicants must baye a common 
schoo] education and be wiIJiug to serve three years. 
Those baving a natural taste for mecbanicnl wOl'k yre· 
ferred. Apply by letter nnd stat,e al:'e. to P. O. Box 
2023, BrulgellOrt, (Jonn. 
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ar Send for Circular " Ill." 

J AS. L E F F E L  & CO.  SIn'ina-field, Ohio, U. S. A .  TURB I N ES 
-------------------
PATENT FOR SAJJ E-DOUGH lllIXER. VW, 
�\'t�

u
§�lif{{f�·H.

I
�6

b
8�����,��

e
l�!'I��g. ��s��

l
bPt�: N. J. 

COI)yrights FOI' Sale. American and British, or 
Perpetual Calendar givinJ;!, tbe week-days of any mont l ' .  
Dominie-al Letter, Golden Number. �xact Date:s 0 1  
Movable Feasts and of New and Full Moon tor any yenI'. 

A. KIRKGAARD. 132ii Race Street, Denver. Colo. 
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REV. E. C. MITCH ELL. 53� �ummit Ave .• St. puuf, Minn. 
SEN D fo)' list of Second Han.1 WOo<l and Iron 
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Must be sold. 

For Sale or Tra.le-A ten plate. 3O·lnch Wlm8burst 
Macblne. Does powerful X·ray work. Wil l  sell cbeap. 
or trade for flrst�class camera and photographiC mate
rial. Add)'ess F. F. WOOD. �11LLER. S. D. BOYS PAPER' !f���gi�I��'�;�����:��� 

age we will send you the Star for 3 months 
free. (;r£·ntcst bOys' }J<.'\per publi�ed. Address ",;th 

.tamp. TUE STAR, Dept. 84, OAK PARK, ILLS. 

\����� TYPE WHEELS. MOOELS LEXPERIMENTAL WORK. SMAU. MAtHIN[R'f 
NOVELTIES a.. ETC. NEW ':0 STE�CIL WDRKS 100 NASSAU 8! N.Y. 

S A W  H A M M E R . N C 
instructIons. Prepaid on trial. ON L Y to filers of ex· 
pelience and mi l l  owners . . MINER. J�umberton, l\1i8S. 

I N V E N T I O N S  P E R F E CT E D. 
Accurate Model and Tool Work. Write for Circ u l a r  . 

PAR S E L L  & WE E D . 1 � 9· 1 3 1  West 3 1 st SI .. New York. $75 Month a.nd Expenses; no experience 
needed; position perma.nent; self-seller, 
PEASE MFG. C o . , Stat.'1I 10,Clncinnatl, O. 
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"V. A. Henderson.. . . . . . . . . . . . . .  . . . . .  . . . . . .  . .  7.52;l 
.. Bed Cross DiSinfectant �lT1d Deodorizer." for n. 

disinfectant and deodorizer. Red Cross Cbemi-

20th C E N T U R Y ELECTRO VAPOR 
Tbis Ideal Gentleman's Launch, Plega,;;eyU�n��ed. MODELS I!'ve!t�!:�!!��P�d�lp!clial �c�i�e�i. simple. seaworthy. safe. reliable. Sents H. �

.

pee<1 6 [ E. V. BAILLARD. Fox Bldg, Frankl in Square. New York. 
cal Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.524 

.. Royales." for ci,i:mrs. Amerrcan Lil.hograpbic 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.530 

A printe(l COI)Y Of the !lpecification and drawing of 
an.\· patent in the f�re.2'oin!! list. or any pn.tent in print i.\l�i..led since 186.,). w111 be furnished from tills office for 
10 cents. In ordering- please stnte the name ancl number 
of the patent desired. am'! remit to :\'lunn & Co .. 361 
Broadway. New York. Speciul rates will be given 'Wbere a larJ!e number of coptes arf! deSired at, one time. 

Canadian patents may now be obtnined bv the in. 
ventors for .any Of the inventions named in the fore 
2'oing Ii�t. provided tbey are simple. at a cost of $40 each. If complicated the cost will be a little JUora. For fun 
instructions address Munn &:. co .• 361 Broadway, New 
Yorl<. Other forelin patents mal alBO be obtalue<1. 

miles. Guaranteed fot' onp year. Price $200.00. Order ' 
now. avoid Sprinl! rusb. Send 10 cents fo!' handsom p. $400 00 P ER MONTH EASY 7G- pa,2p catdlogue of Steam and Sail Yachts, Launches. , • :l}';tc,f,m:£i§2{'��i). Ik�P:GE

R�gtlE ��fsU - . Good men get ricb representing the Pneumatic Butter , , , . Separator. Separates butter from sweet cream or milk 
in two minl1te� Exclusive territory. 

S. DAIRY MACHINERY GO .• Cincinnati. OhIo. 

D 'AMOUR & LlTTLEDALE MACHINE CO. 
1 3 0  W O R T H  S T  . .  N E.W Y O R K .  
�lal(e �lodels of A n y  �lRchine t o  Order. 

.-�- 7t>o -� __ -� 
Puncture ProofFoldltIJI: BORt�. Adopted by tbe U. S. War and Navy Depts. l� Marcb and Sept., 18ll9. Only medal and award at World's FaIr. Beautiful m odel'; perfeotly safe for family .... well as sportsmen's use. Salls, centerboards. ruddera. ";.-- - -_..... ---,,- ---"'" - -

Packs In small case. Send 60. for cataloll, � eDllr8v\Dp. King Folding Oa"v13 BOlt Co .. Kalamlloo,Mlch" U.S. 
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I SAV E $ 1 0.00 I H IGH t,R��W.q!J',Pc'«�M�T�.E� 

a month-and that amo u n t  invested with this Com pany, will 

net you m uch better cash retu ,ns than an equal amount in a 

B A N K, R E A L  EST A T E  M O RTGAGE, or 

BUILD I N G  A N D LO A N  ASSOCIATI O N .  

SA V I N GS 

We w i l l  send you the details 0 { this  new plan, free. 

Write for " SA V I N l� S  PLAN." 

Held Up by the 
Preside 

BII HntomobiIe Clnbs ��� 
:i�;�l�g rfi� ��: L �INSURANCE CO. - ::J 

To have your trousers held up 
the President. Suspender is 
have a service done without 
realIzing it. 
CODlfortl ease and convenience 
In Its use than in any other 
suspender In the world, and 
yet you don't feel It. You 
can't feel it. It Is so clev
erly c o n s t r u ct ed  that It 
a d J  u s ts itself to every 
bend of the hody. Yon 
can work In it, walk in 

cellent pOints and � durable qualities of the . 66 BROADWAY, N EW YORK. 

--' 
WINTON 

MOTOR 
CARRIAGE . 

Tbe swiftest, saf-------------------------------est,simple�t. balld-
Price 81,ZOO. No Agents. r::.�t:�d ��tdo! Automobiles. Speed can be regulated at will-even by a novice. Economical in cost and operation. No nOise, no dirt, no danger. Hydro-carbon system. Simplicity Itself. 

THE WINTON MOTOR CARR IAG E C O . ,  Cleveland, Ohio.  
Eastern Department, 120 Broadway, New York City. our Blue Book-Copy Free. 

It. ride in it or row in 
It-It meets every need. 
Metal parts on the 
genuine will not rust. 
Refuse Imitations. 
To stimulate your 
I n t e r e s t  in t h e ,  
President Suspen
der, we make the 
following offer : 

THE BICYCLE : 
Healtb and Disease.-By G. M. Hammond. M.D. A valuable and interesting paper in wbicb the suuject is ex· 
�t�s���e�� f�:a;;�:t��e���!sO:_�Oh��fb�.ta�.d���n��� �i 
�:i��b��Y �iJ:��������e�·o. Cp"��i�ed pi�c�C��N;e�is� To be had at this office and from all newsdenlers. 

OVER 25,000 I N  USE. 
EASILY PUT ON. HAS PROVED PERFECT 

AND RELIABLE. FU LLY G UARANTEED. 
Coasting becomes so safe and easy you do it 

every chance you �et. Your feet on the pedals 
gives perfect control of the wheel. Ladles' skirts 
keep down when co"lltlng. Yon can adjust It to 
any make of cycie. 

Our Acetylene Bicycle 14amp is superior in 
construction to any made. 

Illustrated. pamphlet giving detailed in,formatio" 
rlli/arding Brak. ana Lamp, sent on application. 

ECLI PSE  B ICYCLE C O .  
Box X, ELrIlRA, N. Y. 

ALL ARITHMETICAL 
PROBLEMS 

solved rapidly and accurately 
by the Comptometer. Saves 
60per cent of time and entire
ly relieves mental and ner
vous strain. Adapted to all 
commercial and scientific 
cOIllPutation. Why don't you 
get one ? f,Vritefur pampMet. 
FELT &. TARRANT MFG .  CO. 

52-56 ILLINOIS ST. CHICAGO. 

W I T H  T H I S  B R A K E  

S C al � � All varieties at loweSt prlces. Best ltailroad 
iy:gklc&f�s!"�fO�rt?�le��Oi;kcl���!es ����: L Sewing �lachines. Bicycle., Tools. efc. Sav" Money. Lists Free. CHICAGO SCALE Co •• Chicago. 111. 

New England Watch Company, 
87 M alden Lalle, l'f>W York. 
149 State Street, Chicago. 

L��� 
f:;;::�B!1"@e��RnJEaIOCIC 
.... -:::......... C.IQlRYaCO ��:�:6't7�M .. 

ONE ORDER 
OF OVER $1 ,500,000 

OF  THE 

W O O D S  
M O T O R  

V E H I C L E S  
Attest their merit and the public's preference. 

SEVEN CARLOADS MORE shipped to Honolulu. For 

Elegance of Appointment, 

Superior Appearance, 
Reliability and Economy, 

TH E WOODS ELECTRIC Vehicles are unequaled. 

SPECIAL DESIGNS for all vehicles required for p:" vate and public use. 
COLORED PLATES and price liFt, with full descriptions, etc., sent free. 

WOODS MOTOR VEH ICLE CO. 
N EW YO R K :  44th St. & Vanderbilt Av. C H I CAGO:  545-549 Wabash Av. BALL BEARING AXLES AND RUB-

ber Tires.-A paper read before the Carriage Builders' National Convent.ton, Philadelphia, October, trot, sbowing the advanta�e to be derived from the use of ball bearings and pneumatic tire.s in road vebicles. COlltained in SCIENTIFIC AMERICAN SUPPLEMENT, Nu. 
9!1�. Price 10 cents. To be hud at tbis office and from all newsdealers. 

YOU W 90u�I�!fre�l'!!��b� CHARTER Gasol ine Engine " P TRADE M A R K  D " 
. E C A M O I  

�� Acetylene Burners. 
Samples. � to 1 foot. 250. eacb . 

A new burner for STEREOPTICONS. lIighest C. P. posslhle. riding your wheel aOWll bill if you are using tbe U C. C." or 
CAN F I E L D  COASTER BRAKE 

Smal1, convenient. reJiable anti always satisfactory. lts rarts 
�Tl f�t �� i�he:;I}�allffJa�i�·e�� 
llOW recognize its superior merits. Weigbs only 9 ounces. Ask your dea]er for it or send to us 

�th
f
��b�\��&\\'t�';�b ba���e�b��:t, &l: C. Brake, $4.00; 

CANFIELD BRAKE CD.,  P. O .  Box 8 6 7 ,  Corning,  N. Y.  

If  you Own 
One of the Reliable 

"Accurate-to-the-Seccind" 

o UEBER-HAMPDEN 
WAT C H E S  

LOOK FOR THE NAME uDUEBERIl IN CASE "lobo Hlloeoek" 21 Jewels. For Gentlemen. 
::�t:e!��t�:�1�:i!/ewels. For Railway l'Ilen. 

. Our "Guide to Walth Ruyers" Sent. Free. 
Th. Du.b ..... H.mpd.n Watch Works, - Canton, O. 

USED ANY PLACE 
BY ANYONE , FOR ANY PUR POSE 

State Line Talc Co., Chattanooga, Tenn. 

R EADY S H O RTLY. 
StatiOAnries, Portables, 
Engines ancl PIIJUPS. 

A L U M I N U M  PA I N T .  
sk:il�st IlW����?� °b!I��\�g:'Iile�O$:,���e J;ro��� 
�a��t��rK����tor��r:�:: Jeat�� \v ��I��cbin��c�ches� namos. Motors. Apparatus, Arc Lamps, Sockets, j)'rack- . AN AMERICAN BOOK ON ets, Cars, StatIOns, General Decoration, etc. Sample I 

ar State your Power Needs. bottle, by mail. for 25 cents. 
I H I V hi I 

T H E  AMERICAN PEGA M O I D  CO .. 339 B'way, New York. orse ess e c eSt 
RESTFUL SLEEP I A b'I d JI utomobil¢ Pat¢nts 

ExploitatiOn. £ompanv. 
In Camp, on the Yacht and at Home. I utomo 1 es an 

"Perfection" Air Mattresses, 

I CUSHIONS and PILLOWS. Motor C ycles� 
UN DERTA KES .-'l'be manufacture of Automobiles and Motor-Cycles. '!'he exlt.mination Of Automobile patents. 'I'o enliet capital for 1 be development of inventions. 
FURNISHE!'\ .-Speciallsts to make thorough examl· nntlollE! of patents. Experts to tpst motors and automobiles. Opportullities to inventors to yresent 

�����J�r. a��3to ��OJeOr����ntsh�osg���ern� wi ling to 
PURCHASES .-All mel'itorious patents, lIcenses and Can,:gowmg iiC •• C." .• --" "_ inventions relating to motor-cycles. motors, gears, automobiles and their parts. . 

Clean and Odorless. will not absorb moisture. 

Automobile Patents Exploitation Company, 

I 
Can be packed in s'mall spuce when not in use. 

F. B. Hyde, Secretary. ar Send for TI!ustrated CataWgue. 
27 William Street, New York, N. Y. MECHANICAL FABRIC CO., PROVIDENCE, R. I. 

• GE S M A LL M O TO RS 
Protected from mechanical injury and completely 

enclosed when required. � $ $ $ $ $ $ � 

Neither heat nor spark, even under heavy overload. 
Direct Current Circuits, J J5, 230, 500 Volts. 

GENERAL ELECTRIC COMPANY, 

General Office : Schenectady, N. Y. 

OPERATED B Y  

Steam, Hydro-Carbon, Electric and Pneumatic 
Motors. 

By GARDNER D. H ISCOX, M .  E. 
Aut.ilt)r of' " GIl!', GUllolcne Ulld 011 Vupor ElIghll"�," 

Dlul " 1IechunlC!11 110Yementtl, Devices 
"II� Appilullces." 

PRICE $ 3.00 POSTPAID. 
This work Is written on a broad basis, a.nd comprises 

t'fi!t�r�"e?le�: ::tJi ��s�:�t�r�:C!)fvt!��e wJ�bo��tg}llg! 
:O���fe�rst��et ��3t"b::lig�:s °lo��:n����:" ��n!t���t!�d� '!'he wake-up and management of Automobihi V ehicles 
��;���.:'t��i�;ii����y,;��a���'r':��rn: ;:�l i�:'� b��t�� knowledge of the new era in locomoUon . Tbe book Is up to date and very fully lIlnstrated with 

I �t�:g�bi�re�� ��t���St�i1:sort���f:e�utomObiJeS and 
Large 8 Yo. About 400 pRge�. Very Fnlly 

Illustrated. 

lIT Send for circular of contents. , 

I MUNN & CO. ,  36 1 Broadway, New-�Y�k 
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