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OBJECT LESSONS IN CENTRIFUGAL FORCE. 
Some years ago, before the railroads had begun to 

replace the light rails with rails of heavier sec tion, and 
at the time when the development of the locomotive 
had reached a point where the concentrated axle loads 
were greater than the track was well able to oorry, it 
was found that the passage of a train at high speed 
was liable to produce a serious distortion and perma­
nent set of the rails. In one particular case, after a new' 
and unusually heavy engine, hau l ing a special train 
at excessive speed, had passed over a certain stretch of 
t rack, it was found that the rails had been bent verti­
cally, the depressions occurring at regular and evenly­
spaced intervals. Inquiry into the cause develope!t,the 
fact that the locomotive carried a large amount;�f'ex­
cess balance, that is to say, the reciprocating parts bad 
been so completely counterbalanced that there was a 
large excess balance in a vertical direction, which re­
su lted , at the high speed at wh ich the train was run­
ning,in a vertical hammer-blow, whose down ward effee� 
was sufficient to depress the rails beyond their e lastic 
limit, and leave them permanently distorted. The 
best practice to-day is to reduce the weight of the 
reciprocating parts to the lowest limit consistent with 
safety, and then counterbalance only a certain p ro­
portion of these weights. 

In stationary and marine engine practice, where the 
engine is bolted directly either to a massive fouudation 
or to the rigid structure of the ship, the necessity for 
careful balancing is not so pressing, the effect of the 
u nbalanced weights and moving parts being absorbed 
by the inertia of Ole whole mass of the foundation of 
which the engine forms practically a part. So long'as 
an unbalanced engine is controlled with i n  the spelld 
of rotation for which it is designed, ne serious effects 
are to be feared from the unbalanced reciprocating 
weights; but should a powerful stationa

'
ry or marine 

engi ne ge t beyond control and run away, it can 
read i ly be understood that the tremendous forces de­
velopedmay reach a point at w h ich the engine wil l· be 
ei ther ruptured internally or torn from its foundations, 
An examination of the engine room of the .. St. Paul " 
sho ws conclusively that it was the effect of the mas­
sive imbalanced reciprocating parts, revol ving ·at a 
speed which is estimated as having been anywhere be­
tween 250 and 350 revolutions per minute, that was the 
immediate cause of the break-up of the engine. Cen­
trifugal forces which are negl igible at a speed 0f 90 
revo l utions a minute become resistless at three or 
four times that speed. On the lower half of the revo­
lution the down ward hammer- l ike effect of the unbal­
anced weights took the form of a blow directly upon 
the mass of the main bearings, the engine· bed and the 
heavy cellu lar structure of the hull; but on the upward 
half of the revolution, the blow had to be resisted by 
the caps and holding·do wn bolts of the main bearings 
of the crank shaft. The strength of the chain is 
always the strength of i ts weakest link, which, in this 
case, proved to be the threads of the crankshaft bear­
ing bolts, which were enti rely stripped, allowing the 
caps and the crank shafts to be torn loose from the 
bearings. As there was normal ly  only a slight clear­
ance between the pistons and the cylinde r heads, the 
pistons d uring the next revolution struck the cylinder 
heads of the high and low pressure cylinders, knocking 
them out, and smashing the c}'l in ders themselves. 

'1'he rapid increase in rotational speeds which' is tak� 
in� place has concentrated the attentiou of < engine 
bu ilders, particularly in marine work, upon the ques� 
tion of balanci ng, and the Yarro w-Sch l ick·Tweedy sys­
tem, of which we. hea.r so much in these davs, was de­
vised to overcome this difficulty, and seems 

'
in the ves­

sels which have adopted it to be a very marked suc­
cess. 

ARMOR CONTROVERSY FINALLY SETTLED. 
The Navy Department, the manufacturers, and the 

country at large are to be congratulated that the  mis­
erable armorplate controversy which has been the 
cause of so lIIuch regretable delay in the construction 
of our new navy, is at last amicably settled. The 
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origin of the trouble was toe outcry ou the part of a 
few ill-informed members of Congress that the armor­
plate manufacturers were realiz ing excessive profits on 
their output; and it was due to the general lack of in­
formation and intelligent interest in the su bject that 
resolutions were put through Congress red ucing the 
price to be paid for future armor to a figure so low as 
to be positi vely  ridiculous. The mauufacturers claimed, 
and we think justly so, that the high price demanded 
for their product was justified at the time by the fact 
that the first outlay fot' their plants was enormous ; that 
the returns upon this outlay were primari ly depend­
ent upon the caprice of Congress, which might or 
might not authorize the construct ion of ships ; and 
also that the risks of manufacture in a process so com­
pl icated and l iable to mishap as that of the manu­
facture of fa.ce ·hardened armor were so great as to ne­
cessitate the asking of such prices as would not only 
yield a fair profit, but also cover, in  time, the enormous 
sums expended in the erection of the plant. 

The latest. bids put in by �he Carnegie and Bet.hle­
hem companies have been accepted, the price agreed 
upon being $420 per ton, the government to assume 
the liability for royalties to be paid to the Krupp firm 
for the use of its process of face· hardening. No less 
than fourteen warships are affected by this contract, 
the total amoun t of armor called for beiIl� 36, 217 tons, 
and the total cost of the same $16, 000, 000, including  
roya lties. The first deliveries u nder th i s  contract will 
commence in about six months' tillie, and in the case 
of the majority of the ships, it is l ikely  that no serious 
delay wil l occur. T h e  armor produced u nder the 
Krupp process will have a res isting quality, weight 
for weight, from 20 per cent to 25 per cent greater 
than Harveyized armor. Our new vessels will thus not 
oniy be saved from the stigma of carrying an armor 
which at the time they are completed would have been 
fully seven years out of date, but with equal defensive 
powers they wi l l  be ton for ton proportionately far 
more efficient than if they had carried the now obsolete 
Harvey armor. 

.. � ... 

BOGUS PATENT ATTORNEYS IN GREAT BRITAIN. 
A recent edition of 'l'he London Times contains a 

statement of the bankruptcy proceedings in the case 
of a certain Percy R. J. Willis, described as a consult­
i ng engineer and dlaughtsman, of Church Court, Old 
Jury, London. It seems that "according to the state­
ment of the bankru pt ,he commenced business in 1890 
as a patent expert in partnership with- a William Mar­
tih, the business being conducted as Martin & Wil lis, 
and as the I llternational Patentees' Agency. " It seems 
that .. he and his partner also used the name of Donald 
Cameron in carryil)g on their so-called patent busi­
ness," and it transpired under cross-examination that 
Willis was quite prolific in the use of names, figuring 
at d ifferent times as Sydney Estcourt, theInte�national 
Patentees' and Finance Company, The Universal Pat­
ent Disposal Company, etc. His modus operandi was 
as follows : ,. The names of ·\nventors in th.3 United 
States hav.ing been ascertained, he sent out to them a 
number of circulars containing invitations to remit 
nioney for the purpose. of having provisional patent 
rights granted, to them in Great Britain. " He seems to 
have received .. a large n umber of remittances with 
instructions to protect the inventions specified. In 
553 instances the remittances were not so used, and 
the statement of affairs which he h ad filed in his  
bankruptcy proceedings showed that sums amounting 
to $11,385 were probably due to inventors in the United 
States and Canada for money so sent to his finn and 
absorbed in business expenses." 

Percy R. J. Will is  is one among an all-too·n umerous 
class of bogus patent attorneys in Great Bdtain,  
whose operations have no other object than that of 
thievery. Unfortunately, at the present time the laws 
in Great Britain are such that it is open to anyone 
to style himself a patent agent in that country, since 
he,does not neelessarily have to qualify for the position. 
Hitherto it has been difficult to reach these swindlers, 
for the reason that the bnlk of those who intrust them 
with money are resi dents of the United States, and do 
not care to go to the trouble of prosecuting, or of as­
sisting the J nstitute of Patent Attorneys of Great 
Britain in carrying through a prosecution. 

There is a movement afoot in Great Britain, j ast now, 
to protect inventors from the fraudulent practices of un­
principled patent  agents w h o  are not on the registered 
list of the Comptroller of Patents. At present there are 
about 250 agents registered by the Patent Office, and 
their official recognition is a sufficient guaran tee of their 
integrity. Should they be guilty of any misdemeanor, 
their nalIles are immediately erased fl'om the register. 
·The object of the movement now in progress for the 
protection -both of the inventor and the reputable 
patent agent.is to give the Comptroller authority to pre­
vent any one actingjn the capacity of a patent agent, 
unless he is satisfied as to the agent's probity. The 
problem has been up for d iscussion on several previons 
occasions, and it seems that even Lord Herschel's 
com mittee was unable to sugge�t any practiClal method 
fOI' efficaciousl y stampi ng out the abuse. The schellle 
referred to is receiving the hearty support of the reg-
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istered patent agents in Great Britain, who are natu­
rally desil'oUls of protecting their own reputation. An 
English correspondent says: "The matter can be 
greatly assIsted by American inventors if they are 
careful to intrust the securing of British patents only 
to responsible agents in this country. " 

•.. I., 

THE ANNUAL MEETING OF THE SOCIE TY OF NAVAL 
ARCHITECTS AND MARINE ENGINEERS. 

The annual mee ting of the SOCiety of Naval Arch i­
tects and Marine Engineers was helll last week at the 
Enginee1's' Club, 12 West 31st Street, in this city, under 
the presidency of Mr. Clement A. Gris com. In his 
opening address the President referred to the present 
year as having been the most prosperous in shipbuild­
ing in the Un ited States since the outbreak of the Civil 
War, and he expressed his conviction that the coming 
century would witness a development which would 
be ful ly equal to the high hopes of the members 
of the Society when it was founded. D uring the fiscal 
year w hich ended in June last, eigbty steel steam vessels 
of 168,000 gross tons were built in the United States. The 
significance of these figures was best understood by a 
comparison with the record of the previous' nine years, 
during which the United States built only 575, 000 gross 
tons of the same types of vessels. All the shi pyards 
have been busy, every large plant has increased its 
capacity, and several new yards have ,been established 
and equipped for the construction of the latest mer­
chant and war vessels. The president was followed by 
Charles H. Cramp, of Philadel phia, who read a paper 
on the performance of the Russian cruiser "·Yariag." 
The excellence of design and construction was proved, 
he said, by the fact that over a 10-knot course, with 
18,000 indicated horse power, the vessel maintained a 
speed of 24 knots, while with 16.000 indicated horse 
power it ltJ aintained a speed of 23%: knots for t welve 
consecuti ve ho urs. 

Naval Constructor D. W. Taylor read a valuable 
paper descr i bing the model basin in use at the Wasb­
ington Navy Yard. Referr i ng to the designs for our 
five new battleships, and the fact that the limitations 
of draft i m posed rendered the problem of securing 
adequate speed proportionately difficult, he said that 
the navy was to be congratulated that it was i n  posses­
sion of such a thoroughly equipped testing basin, the 
ex istence or which was due to the persistent efforts of 
the Bureau of Construction and Repai r. Naval Con­
structor Woodward described at length the tests of 
electrical plants on the battlesh ips ,. Kearsarge " and 
.. Kentucky." It seems that the wain turrets were 
turned from extreme starboard to extreme port in  53'4 
seconds, and that the full charge for the 13-inch gun 
was hoisted and lowered' 

between the handling room 
and the gun electrically fifty consecutive times at the 
rate of one round trip per minute. Besides the mem­
bers present there were a number of foreign guests, 
including Lieutenant- Commander de Faranand, of the 
French Navy ; Lieutenan:t.Commander Yon Rebeur 
Pasch witz, of the German Navy ; Captain Stchensno-, 
vitch, of the Imperial Russian Navy, and others. 

In subsequent issues of the SUPPLEMENT we hope 
to reproduoo in full some of the papers. 

• •• • 

CLOSE OF THE PARIS EXPOSITION. 
The 12th of November, the last day of the Exposi­

tion, was marred by a cold drizzling rain, which kept 
the attendance down. The price of> tickets dropped 
until five could be purchased for one cent, and they 
were finally given away in considerable n u mbers. 
Promptly at midnight the lights were. cut off, and a 
can non on the first story of the Eiffel Tower announced 
the formal closing. The event was celebrated in the 
afternoon in the Chamber of Deputies. 

The offielial statistics show that the Exposition was a 
success, 50, 000,000 persons having passed through its 
gates, against 25,121,975 persons in 1889. In the latter 
Exposition British and Belgian visitors h eaded the  
list a s  regards nuinbers, but this year the Gerll!ans 
came first and the Belgians second. Americans also 
formed a very noticeable contingent. The record day 
for attendance in 1900 was 600;'000 , as against 335,377 i n  
1889. The total cost o f  the Exposition just closed was 
somewhere between $40,000, 000 and $60, 000,000 ; the 
exact alllount wil l  not probably be known for some 
time. It is believed that this enormous sum has been 
returned indirectly in the increase of the treasury re 
ceipts, in the surplus of Parisian octroi d ut ies, in 
th e monuments remaining to the state or the city. and 
in the quays, bridges. and i mproved transportation 
facili ties left by the Exposition. 

The work of removing the exhibits bpgan at once, 
and as soon as possible the buildings will be demol­
ished, so the unsightly wreck at Jackson Park after 
our own fair of 1893 will not be rtlpeated, No vestige 
of the Exposition wi l l  be left except the great hot­
hOllses on t.he north bank of the Seine and the Art 
Palaces. Man y of the bu i ldings, owing to poor con­
struction, were already iu bad conditiou on the day of 
closi ng. The nineteenth century has been a century 
of expositions, ·ten having been held in the last fifty 
years. 
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THE STEAM TURBINE IN LARGE MERCHANT 
STEAMERS. 

BY REAR-ADMIRAL GEORGE W. MELVILLE, ENGINEER-IN-CBIEF UNITED 

STATES NAVY. 

Although I have aimed to be conservative i n  the 
following expression of my personal views OLi the use of 
the turbine in large merchant steamers, made at the reo 
q uest of the editor of the SCIENTIFIC AMERICAN, I have 
also sought to be something more than general-to be 
concrete and specific enough to leave no question of my 
positive opinion. At  the same time, I would wish to 
preface my comments with this statement: That, gen­
erally, I realize the  fact that the engineering world 
m ust go forward, and that by experiment, by trial and 
error, we must in part proceed ; and, further, that i t  
d oes not make for progress t o  throw too m uch cold 
water on the experimen tal and i n ventive stage of any 
form of maehine, nor to dampen the ardor of the en­
thusiast. who, by attempting the impossi ble, often 
gains something not heretofore attained. On the other 
hand, we m ust put a w holesome check on the thousand 
aIld one engineering fads and follies of the hour. 

F urthermore, I hearti ly  believe i n  every navy spend­
ing a proper amount of money i n  purely scientific ex­
periment, to say nothing of practical experim'lnts to a 
l i m ited extent with certain more or less u ntried types 
of vessels ; and I in no way wish, when commenting 
herein on the different govemments t.hat are installing 
the t urbine in torpedo craft of their navies, to reflect 
on the pol icy of any naval power. For nations, to 
force the lead, have someti mes to take the experi­
mental init iative themselves, even at great risk. 
Moreover, it ill becomes a progressive nation to sit  
stil l  and watch other nations experiment, and learn en­
tirely from their failures, without bearing a part of the 
brunt of them itself. 

Every engineer thoroughly appreciates that it is  in­
finitely hard to predict the exact hour when the" tried 
and true " machine must give way to the actuall y  bet­
ter appliance. 

However, in making the follOWing brief comments 
I have been guided wholly by actually existing facts, 
and have tried to remember at all times the relation 
bet ween theory, experiment and proved practice, as 
wel l  as to bear in m ind the vital princi ple of d istinct­
iveness or i ndivid uality in mechan ical appliances, 
w h ich gives to certain forms of machines a mechanical 
advantage not to be secured in any other form, whose 
rejection for another would depend often upon certai n 
conditions of service which give a special relative 
value  to an advantage or disadva.n tage. 

My opinion as the Engineer- in·C hief of the Navy 
may; or may not, be'respected as ex cathedra in re­
gard to the steam turbine, as it  m ay be in regard to 
any other mechan ical device comin'g under the  head 
of correct mechanical engineering. In the first place, 
it is the privi lege, nay the riglit, of every scien­
tist, physicist, or mechanical engineer to doubt the 
performance of any mach ine or contrivance until said 
apparatus  has proved i t s  correctness of design and 
uti l i ty, not only experi mentally, but by useful per­
formance of work for long periods of ti me. T here are 
machine problems presented to the mechanical engi­
neer e very day that may appear mathematically and 
theoretically correct, but which wil l  not stand the test 
of time. Therefore, beyond the opinion of an expert, 
trained and scientific engineer, the real test of new ma­
cilines lies wholly i n  experi ment and experience. I 'be­
lieve that the opin ion of the expert, n inety-nine times 
out of a h umit'ed, is correct, and is proved so w hen 
tested b y  actual experiment. 

Now as regards the steam tu rbine, the question is, 
Has it  gotten beyond the experimental stage? There 
is not the slightest doubt th1-tt it wi l l  run, or that it has 
run to some purpose. But the question Is, ,How well 
has i t  run, how economically has it run, or,' will it run ; 
and to what extent may it t.ake the place of the recip­
rocating steam engine? The whole engineering world 
knows how wel l the turbine, i n  respect of the speed 
attained, has performed in the " Turbinia " and in the 
"Viper; "  but the question arises, Are not these merely 
racing machines? What value have these vessels be­
yond the fact that they have been propelled by the 
turbine at a very high rate of speed? The engineering 
world demands something more in i ts vessels than 
mere speed. They must be usefnl for some specific 
pnrpose, and the question may well be asked : Of 
what value is  a vessel that has speed alone? 

I do not believe that the turbine has yet proved 
i tself efficient as a marine steam engi n e. It has done 
nothing that the reciprocating engine cannot do, and 
the reci procati ng engine for marine purpqses can do 
very readily many things that the turbine cannot so 
read i ly  do. 

I say this advisedly, i n  the face of the fact that 
Great Britain, France and Germany, and, I believe, 
Japan, have entered into contracts for experimental 
torpedo or other fast craft propeJlE'd by turbi nE'S. For 
it wi l l  require protracted service, and certainly some­
thing more than a fast trial t rip, to prove the ut i l i ty  
of these craft. As  regards its fitness for the m erchant 
marine, turbine vessels shoul d be put  i n  service, and 
continued i n  service as wage earners for weeks, 
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months, and years, before we can express an intelli­
gent opinion as to the probability of their bupplanting 
vessels powered with the well-tried reciprocating en­
gine. 

Many of the high-speed torpedo boats of the nations 
of the world-I may say of all powers w ithout excep­
tion-make high-speed trial trips, and are then laid u p  
in reserve with a record for speed that i;! never again 
attained. In fact, many of them are tied up at navy 
yards or naval stations and permitted to rust out. In 
considering the practicability of the turbine for the 
merchant service, it is evident that no such record and 
results will be tolerated . 

H eretofore, to realize any economy at all, the tur­
bine has been com pelled to run at very high velocit ies, 
unsuited to the present ideas of the marine screw pro­
peller; and to get around this difficulty, many vary­
ing combinations of turbine and propel ler have been 
resorted to. But, were the turbine increased i n  size, 
with a view to reducing i ts speed of revolution to 
that requi red i n  well -designed propellers suitable to 
the hulls of our ships of to-day, I fear it would be i n­
ordinately large i n  diameter. T herefore, until tur­
bines Illake a gradual growth from service in the high­
speed flier of to-day of l ittle utility to that of the 
merchantman and the tram p, I do not believe any 
company would be justified ,in putting them in any 
great steamship like one of the great transatlantic 
liners. 

On the other hand, because of its very high speed 
and reported economy. it  seems particularly well suited 
for electric drive for dynamos. and MI'. George West­
inghouse is  about to put it to this test ; and I doubt 
not that it will turn out successfully in h is hands. 

The stationary engineering world wiII watch this ex· 
periment with great interest. If the turbine in snch 
service does not prove economical and d urable, it wi l l  
hasten i ts doom, for there is  nothing that the turbine 
can do in  this service that cannot be done equally well 
by the reciprocating engine, the conditions being such 
that the dynamos can be increased to any size to suit 
the piston speed of the reciprocating engine. 

Therefore, i n  answer to your question, Mr. Editor, I 
am compelled to say that, for m arine purposes. 1 do 
not believe that the turbine is to·day in a posi tion to 
replace the reciprocating engine; and further, that 
unless it shows greater economy than it has heretofore 
shown, it cannot replace the reciprocating engine on 
shore. 

The engineering world may be excused for express­
ing a conservative opinion on this matter, in view of 
the lack of those definite data as to coal. steam, and 
water consumption which as yet have not been made 
known to the publ ic. 

... ,. 
NATIONAL ACADEMY OF SCIENCES, PROVIDENCE 

MEETING. 
BY WILLIAM H. HALE. 

At the annual meeting, held in Providence, R. 1., on 
November 13, the papers presented included two by 
Prof. T. W. Richards, i n  one of which he described a 
porous cup voltometer,which can measure the current 
absolutely with the saine degree of accuracy with 
which you can measure electro-motive force. In the 
other he gave ail account of the study of growing crys­
tals by instantaneous microphotography. By ingen i­
ously combining camera, microscope and electro­
motive force, he finds that the early stages of crystal 
formation are characterized by extremely rapid growth, 
so much so that distinct images can only be obtained 
by' exposures of l ess than one-tenth of a second. 

The papers of Dr. C harles S. Minot on development 
of the pig, the rabbit and the dogfish were further 
studies in progress of l ife and the action of vital forces 
from the embryonic to the seniie stage i'll which he 
has so lon g labored, and with notable success in re­
gard to human life. 

Prof. A. S. Packa.rd, in  his paper on the distribution 
and phylogeny of Limulus, showed that these land 
crabs occur in definite areas on the east coasts, of both 
hemispheres ; and their descent may be traced f"om 
forms i n  the carbo'niferolis. H e  also read' a paper on 
male preponderance (androrhopy) in lepidopterous i n­
sects. 

Prof. A. A. Michelson in two papers described im­
provements in the echelon spectroscope, and a very in­
teresting analysis of the spectrum of sodium i n  a mag­
net ic  field, which could on ly have been made by this 
delicate instrnment, because the l ines are only it. of 
a 10th meter. The discovery by Zeeman that the lines 
of the spectru m of sodium are broadened when the 
sodium vapor is  within the field of a magnet, h e  
characterized a s  o n e  o f  the most interesting o f  
recent times. Michelson soon foun d  that these lines 
were double; then Zeeman found them to be triple, 
and Michelson found that they separated farther 
as the density of the vapor increases ; also a central 
line not pre viously present appears, which again dis­
appears if the density becomes excessive. When the 
sodium vapor is very dense, it shows a dou ble linb Jven 
when not in a magnetic field . The lines specially d is­
cussed were the characteristic sod i u m  l ines D and D •. 
lt has been suggested that this is a double line only 

in appearance ; the middle dark portion being an ab­
sorption band caused by interference. Prof. Michelson 
gave several reasons for rejecting this hypothesis, the 
most cogent of which seems to be that when an elliptic­
al capillary -I. millimeter by % mil l imeter, with pressure 
of -do. atmosphere, is used, the absorption is identical 
when the passage is through in either direction . Thesp 
studies may throw light on the motions of molecu l t'� 
and their relations to the intersteilar ether. 

Prof. Alpheus Hyatt, in two papers, gave a m ost elab­
orate presentation of his theory of progressive evolution 
of characters in the young stages of cephalopods, and a 
descriptive method of presenting the phenomena of 
the cycle of evol ution among the shell-covered cephalo­
pods ; so thoroughly worked out and graphically pre­
sented that Director Walcott, of the Geological Sur­
vey, remarked that he now for the first time really un­
derstood this theory, to which he had so often in previ­
ous meetings of the Academy heard Prof. H yatt refer. 

Prof. S. L. Penfield ,  of Yale, read a paper on stereo­
graphic projection and some of its possibilities from a 
graphical standpoint. H e  found this the most practi­
cal method of pictorial representation of crystals; and 
he considers it  eminently useful for maps, being in 
fact the only systelll of projection whereby distances 
can be accurately and instantly measured upon the 
map. Even a schoolboy can readily use the protractor 
which Prof. Penfield has invented for this p urpose. 
He i1lnstrated th is feature by using before the Academy 
a rough ly grad uated protractor, graduated only to five 
degrees; but even with this most of his m easurements 
were accurate within a few minutes. Thus the dis­
tance betwE'en New York and New Orleans was giveu 
withi n three or four geographical miles, whereas I:laps 
w h i ch he had purchased, though m uch larger, showed 
errors ranging from six to nearly forty miles. By more 
finely graduated protractor, he can at once m easure 
all distances within one-fonrth or one-half a mile of 
perfect accuracy. 

The principle is that of projecting a vertical arc on 
the diameter of a ci rcle, as by drawing l ines from all 
parts of the Northern Hemisphere to the South Pole, 
and using the plane d rawn th rough the equator as a 
map. Th i s  system is, however, amenable to the ob­
jection that a protractor is indispensable in j udging 
d istances, beeause the center of the map is m uch 
crowded together, and it grad ually expands i n  every 
d irection till distances at the periphery are fully twice as 
great as at the center, hence the eye is quite misled. hI 
this respect it distorts the inhabited portions of the 
earth even more than the Mercator projection, which 
is not seriously out of proportion except in circum­
polar regions. 

Director Charles D.  Walcott, of the United States 
Geological Survey,  has just brought back from eastern 
California some photograpbs of speci mens showing in 
small compass good i llnstrations of the foldings and 
faultings of the Cordil leran area, which he exh i b ited 
and explained to the Academy. The method of forma­
tion of these ranges, and the shapes assumed by them, 
are easily understood from these specimens, which con­
sist of hard and brittle limestones alternat ing with 
softer, strata, al l  folded together, and afterward sub­
jected to stress and strain which has rent the hard 
strata in n umerous places, producing fau lt's close to 
gether, while the softer intervening strata have followed 
without cracking. In some instances the fault  appears 
in two parallel h ard strata, yet without affecting the 
nterven ing soft rock. 

Prof. Carl Barus exhibited several ingenious pieces 
of apparatus i nvented by him. His demonstration of 
the,projection of one grating u pon another showed in­
teresting optical effects. His  wave machine, which has 
been already described in published articles, was ex­
hibited for the first time. 'rhe variety of waves pro­
d ucible is marvelous : progressive, stationary, with 
stationary or with progressive nodes, reflected as from a 
dense to a rare medium, or vice versa, etc. , illustrating 
sound,  light polarization, elasticity, and much more. 
The recording system of two degrees of freedom in­
geniously combines two kinds of movements, that 
caused by the hairspring of a watch and that caused 
by gravitati on. This is  the first time that such a com­
bination has been made; and it was suggested that i t  
might be appiied t o  practical u s e  in ascertaining the 
gravitational effect of mountain chains, etc. , in  cross­
ing a continent. The system consists of a watch sus­
pended by its top, and havi ng ballast below it,  so that, 
i t  swi ngs as a pendulum,  bei ng capable  of vi brations of 
large or small amplitude, and also of duration regu­
lated by the weight attached. The .ffect is to make 
the watch mn faster or r,;lower than the normal ratE', 
and many noteworthy results are prod uced. 

The programme a lso mentioned the tube producing 
cloudy colored condensations, but as this  requires a 
steam engine to actuate i t. it was not shown. Many 
beautiful effects are produced , simi lar to sunset colors, 
and in sOllie respects surpassing them. 

After adjoufllUlPnt of  the meeting, the members 
were invited to Ladd Obsen'atory, where the tiny 
planet Eros was seen, being now in  favorable position; 
also the apparatus for observing the Leonid meteors 
was inspected. 
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SWISS TlI'l!.lIINES. 

BY FRANK C. FERKINS. 

The Swiss turbine has cOllle to be recognized in con­
tinental Europe as standard and is fou nd i n  operation 
throughout the world. One firm alone in Switzerland 
h as installed more than 3,000 turbines, aggregating" 
more than 300,000 horse power. Th is firm, Escher, 
Wyss & Com-pany, has its lnain works at Zurich, Swit­
zerland, and others at Ravensburg, in Wtlrttemberg. 

A very interesting turb i n e  exh i bit has been made by 
them at the Paris Exposition , as seen in i l lustrations, 
Figs. 1 and 2. ']'he largest turbine sh0wn by them is a 
2,500 horse power horizontal Francis double turbine, 
seen in Fig. 1; this turbine has a diameter of 5'25 
feet and operates at a speed of 160 
revolutions per m i n ute. 

A 600 h orse power 8imple Francis 
turbine is shown, which wil l  be in­
stalled at the Electrical Works of 
V pz1\re (Correze) for the Societe des 
Forces. T h is tlll" bine w i l l  have a speed 
of 300 revo lut ions per minute u ncier a 
h ead of 141 '14 feet. The diametel' is 
3'6 feet and the turbine is equipped 
with an automatic  h ydraulic regula·· 
tor. 

The large turbine, dynamo and re­
g n lators seen in Fig. 2 are soon to be 
placed in the power house of the 
Enterprises des Forces Motrices du 
Rhone at St. Maurice (Valais) for light­
ing the v i l lage of Lansanne, S witzer­
laml, by electricity. This turbine has 
an effective capaci ty of 1,000 horse 
power under a head of 10496 to 111"1;2 

feet and operatin g at a speed of 300 
re\'ol u t ions per min u te. 

The diameter is 3'28 feet, and the 
regulation is obtained by the auto­
matic hyoraulic rpg"ulati n g  appa­
ratus seen in the foreground of the 
i l l ustration i n  connection with elec­
trical regu lating apparatus  of Cie. 
I'Industrie -Elt'ctrique of Geneva. 
Switzerland. The direct 
current generator. which is 
connected to the turbine 
by a flexible coupling, is  
of the type designed by 
M. Fleury, the engineer 
who has introd uced so 
many high tension direct 
current power transmission 
plants. Tilis m achine is a 
six-pole continuous current 
generator, and it wi ll be 
noticed that the base is es­
pecia l ly  i nsu lated by bei ng 
mou nted i n  porcelain sup­
ports with iron pins. 

Eleetrlc Prlntlnll. 
A London photographer, Mr. Friese Greene, has SllC­

ceeded i n  prod ucing electrographic paper which prom­
ises to revolutionize the " art preservati ve of all arts." 
Using the npw, patent paper, the Elpctri cal Inkless 
PI'int ing Syndicate has recently perfected a process of 
printing without  ink.  Instead of saturating the paper 
with the sensitizing ma.terials, as has h itherto been 
done, it  has been found best to mix them with the pulp 
in the process of manufacture ;  and so a radical depart­
ure h as been made and a new machine-made paper has 
been invented th at has rare properties. 

As the chemicals used are a bundant and cheap, the 
new medium can be produced as cheaply a!'l com mon 

Fig. t.-FRANCIS TURBINE-PARIS EXPOSITION. 
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nary press divested of all fts fnkin� mechanism and 
having the cylinder or paper-beari ng surface covered 
with a suitable cond ucting metal. The work of 
" make ready " is the same as for ord inary printing: and 
line blocks, electrotypes, woodcuts, h alftones, engrav­
ings, al l  k inds of dpsigns in relief, llIay be used at will. 

The • •  form " is cOllnected with one pole of the dyna­
mo or battery-for most purposes the current may be 
taken from an ord inary incandescent light wire ; the 
paper-carrying cylinder or surface is connected with 
the opposi te pole. 'rhus, the metal surfaces of both 
cylinders are the electrodes, while the paper is i n  
reality a very thin cell in which the pulp i s  a n  inert 
medium and the contained chemicals are the elpctro-

Iyte. As the cylinders approach each 
other to press the paper as it is fpd 
between them, the current is switch ed 
on automatically and flows from one 
cylinder through the paper at the 
points of contact to the other cylinoer, 
the impression bei n g  prod uced in­
stantly by electrochemical action. A 
governor, or variable •• resist," p.erllJits 
an operator to con trol the quantity 
and intensi ty  of the current, which 
IlIllst be continuous. The paper pos­
sesses magnetic el ectric propprties, and 
cOllsequeu tly the amount  of current 
required is surprisingl y smal l .  The 
"oltage used llIay be from 10 to 100, 

and 4 amperes are ample  for the larg­
est machin es. All i nking mechanism 
being dispensed with, the power neces­
sary to dri vp thp press is great !y dimin­
ished. For a given piece of work the 
cost of curren t for the actual printing 
is said to be only one-half that of in l" 
while a saving of at least one-third in 
the original cost of presses is assn red. 

The new process lends itself readil�­
to all speeds, eveu to the fastest welt 
presses. At, an exhibition at Black­
pool, England,  witnessed by a larg-e 
company of pri n ters and scientist�, a 

rotary press was run at 
the rate of 6,000 impres­
s ions per hOUl', and the 
work was declared perfect 
in every particular. 

Thus far, the efforts of 
the syndicate have been 
almost exclusivply given to 
black print, but incident­
al ly there h ave been sOlne 
promising developments in 
thp l ine of color work. 

Relative to the appear­
ance of electric printinJr, 
The Journal of Printing 
and Kindred Indnstries of 
the British ElIlpire says i t  
I!'reat l y  resembles litho­
graphic work. The Inland 
Prin ter states that salll­
pies furnished that paper 
•• are remarkable in their 
clearness of outline and 
solidity of color. " 

At last accounts several 
of the Jrreat London dai­
lies had placed their plants 
at the disposal of the syn­
dicate. for an exhaustive 
test of the process. 

Escher, Wyss & COI11-
pan y  h ave recently COIl­
structerl a vertical centri­
fngal double turbine for 
t he electrical transmission 
plant between Chevre and 
the cit.y of Geneva, Swit­
zerland ; t h e  capacity, 
when u sed as a summer 
turbine with low water, is 
about 900 h 0 r s e power 
with a head of 1410'4 feet 
and a water flow of 5,590 
gallons per second. When 
t.he turbine 0 p e ra t e s in 
winter under high pres­
surp, it has a capacity of 
1,200 horse power under a 
hpad of 26'5 feet and a flow 
of water of 4.160 gal lons 
ppr second, the speed in 
bot h cases being 120 revolu­
tions per minute. 

A high pressure double 
turbine with automatic hy-

Fig. 2.-DIRECT OONNECTED TURBINES OF ESCHER, WYSS &; COM:l'ANY, OF ZURICH. 

So far as known there 
h ave been no attempts as 
ypt to uti l ize this electro· 
graphic  paper for any other 
purpose than pre�swork ; 
but evidently its field is 
far wider than this, and 
not unl ikely it wil l  soon be 
made use of in other fields 
of graphi c art .. 

dl"lllll ic regulation has been b uilt by this firm for the 
eJectrical p lant of the Societe Ind ustria Electrica Bar­
celone. It has a capacity of 550 horse power and oper­
ates at  a �peed of 37'> revol utions per minute under a 
water h ead of 301'76 feet. The diameter of this turbine 
h 3 '608 feet. 

A IJUl11ber of interesting models are exhibited of dy­
namos of the Compagnie de I'Industrie Electrique, of 
Geneva, and of Brown; Boveri & Company, of Baden, 
directly connected to turbines of Escher, Wyss & COUl­
pany; also numerous turbine and pump models of ex­
isting plants in Switzerland. 

..... . 
THE i nterchangeable system appears to have been 

invented by Eli Whitn ey, who in 1798 had a contract 
from the United States government to supply 10,000 

muskets. He was obliged to employ the system by 
the scarcity of skilled labor, 

paper. The prepared paper is stable and colorless; is 
u naffected by any other agent than the electric cur­
ren t; may be kept indefinitply an d sent to the press 
directly fl'om the roll as manufacturpd, with no pre­
liminary treatment whatever; yields instantly a dense 
black, permanent print ; requires no subsequent" fix­
ing " or developing ; indeed, is ready for distribution 
immediately, as there is nothing like i n k  to smirch or 
require drying; in short, meets all the requirements of 
a perfect mediu m  for electric printing. 

Given such a suitable paper, and the mechanical 
problems incident to a practical system of electric 
printing are comparatively simple . 

The London syndicate, having satisfactorily com­
pleted the experi mental part of its undertaking, is now 
engaged in demonstrating the workings of the n�w 
process and overcollling the objections of printers. 

The machine tor electric printing is siwply an ordi-

H. B. WREN, M.A. 
United States Weather Bureau, Washington, D. C. 

....... 
THE coal·tar derivative fuchsin e is genera l ly snp­

posed to owe its nallle to the fuchsia, as its t iu t  cer­
tainly resem bles the color of that flower: but this is 
not the case. The inven tor of fuchsine, whose death 
was lately ,recorded, M. Francisque Renard, and his 
brother desi l·ed to identify their name with the new 
product ; but, not l iking to adopt the appel lation of  
renardine, they translatpd their famil y name Renard 
(fox) into the Gerwan Fuchs, and t h us arrived at fuch­
sine, says The Engineer. The same journal seizes the 
opportun ity of making known that the rare metal gal­
liuw owes its name to a sim ilar c i rcumstance. Its dis­
covery is due to the French chem ist, Lecoq de Boisbau­
dran, who, by adopti ng the I"atin form of gal lium, 
identifies the nallle of Lecoq both with gallus, a cock, 
and Gallia, France. 
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A HOLDER FOR CAR·PLATFORM STAKES. 
An invention has been patented by Mr. James Cow. 

an, of Holualoa, North Kona, Hawaii, which provides 
an improved stake·holder for railway-car platforms. 
Fig. 1 is a perspective view of the device ; Fig. 2 is  a 
sectional elevation ; and Fig. 3 is a detail view of a 
pecu liar operating shaft employed. 

The holder comprises a casing having a back wall, 
side walls, a stop which serves to support the lower end 

COWAN'S STAKE·HOLDER. 

of a stake, and a swinging front plate. At its lower 
end this front plate is mounted on an eccentric shaft 
(shown in detail in Fig. 3) having bparings in the side 
walls. The shaft has an outward projection formed 
wit.h an opening into which an operating lever may be 
thrust,  as shown in dotted lines. Lateral projections 
on the upper end of the front plate are designed to 
pass through outwardly-opening slots in the front 
edges of the side plates and to engage in recesses at 
the upper portion of the slots. A spring is attached 
to the stop at one end, so that its free end is engaged 
against the outer surface of the swinging front plate 
(Figs. 1 and 2). By means of this �pring the front 
p late is automatically swung into position. One of the 
side plates, as shown in Fig. 1, is provided with a stud 
to which is  attached a spri ng coiled around and secured 
to the projected end of the eccentric shaft. 

When i t  is desired to remove a stake, the eccentric 
shaft is rocked by means of the operating-lever previ­
ously referred to, causing the front plate to move 
down ward and out ward. Tha stake may then be re­
moved. When the lever is released, the spring secured 
to the stop (Fig. 2) wi ll force the front plate against 
the side walls, and the coiled spring will  rotate the 
eccentric shaft and raise the plate into the recesses of 
the side walls. 

• t e l . 
Self-Registering Rain-Gage. 

At the recent meeting of the British Association was 
described a new sel f-registering rain-gage, the inven­
tion of Mr. W. T. E. Binnie. The contrivance resem­
bles the conventional type of rain-gage with the fun­
nel for collecting the rain, but the  neck of the funnel 
is smal ler in  d iameter at the top than at the bottom. 
By this means the inventor contends he is able to let 
the rain pass fro[11- the receiving funnel into the recep­
tacle below in drops of water of approximate .size, 
owing to the laws of surface tension by which the 
formation (If drops is governed. As each drop falls 
from the funnel into the vessel be neath, the im pact of 
i t  makes and breaks the contact of a small electrical 

J , itutifi, �mtri,al. 
machine, which recordli each drop upon an automatic 
record, made to revolve upon a drum at a regular set 
speed. 

. - . . ... 

A. PAINT·STRIPER OF IMPROVED FORM. 
Our illustration represents a simple device, by means 

of which painters can readily stripe flat or rounded 
surfaces. The device is  the invention of Mr. George 
H. Allen, North Creek, N. Y. 

The striper consists of a paint reservoir closed at one 
end by a screw-cap provided with a vent-bole con­
trolled by an adj ustable gate. At the other end of the 
reservoir a nozzle is  located. E m bracing the reservoir 
are two clips, the upper of whicb is made of spring 
metal and receives between its ends a guide arm bent 
near its lower end. The second clip serves the pur· 
pose of holding a flat spring, upon whicll a rocking 
arm is mounted, carrying at its lower end a sealing 
cup. The flat spring n ormally presses the sealing cup 
tightly against the nozzle to prevent the escape of paint 
froll! the reservoi r. 

In order to stripe a surface with one or more straight 
l ines, the guide arID carried by the upper cl ip is ad­
j usted so that its bent end engages the edge of the 
snrface. As the device is drawn along, the nozzle is 
opened by pressing the end of the rocking arm carried 
by the lowel' c l ip, so as to bring the sealing cu p up­
ward. The merits of the device are obvious. 

THE UNDERWOOD TYPEWRITER. 
It is rarely indeed that an Americanjman ufacturer con· 

tentedly folds his hands and admires his product with 
that smug complacency whicb impl ies that improve· 
ment is impossible. On the contrary, there are a 
thousand and one details to which he devotes the very 
closest attention and painstakin/Or effort in order that 
his machine may issue from his factory. if not abso­
lutely perfect, at least as perfect as he can make it. 
Ruthless competition and the demands of his custom· 
ers wil l  never permit  him to rest. Nowhere in the  
field of  modern industry is this constant improvement 

TYPE-BAR MOVEMENT. 

in detail more marked than in the manufacture of the 
type wri ter, a m achine so distinctly American that 
foreign m akers have not as yet been able succe�sfu l ly  
to compete with the manufacturers of the United 
States. As an example of the infinite care and labor 
which has been lavished npon the writing-machine, we 
have selected a typewriter called the Underwood made 
by the Wagner Type writer Company of 218 and 220 
Broad way, Man hattan. New York city. 

In general design and mode of operatio n  the Under· 
wood machine presents no radical difference from other 

typewriters. The features of 
novelty are to be found in an 
ingenious type- bar mechan­
ism, which is one of the most 
successful attempts yet made 
to secure a perfectly even 

" touch ;" in a simple tabulating device which adds 
much to the convenience of the machine ; in a new 
system of line· spacing ; and in  an arrangement of 
platen and type- bars, which at all  times enables the 
operator to see what has been written without I iftin!! 
the carriage, and which, therefore, materially increases 
the speed. 

In the type- bar mechanism, as may be seen by refer· 
ence to our i l lustrations, the key-levers are fulcrumed 

AN IMPROVED PAINT -STRIPER. 

at the rear of the machine, and are returned to their 
in i tial positions by coi led springs. Pins on the key­
levers enter the slotted lowel' ends of bel l -crank level's ;  
while pins on the upper ends of the bell-crank levers 
engage the hooked i nner ends of the type- bars. Upon 
depressing a key the correspond ing  type-bar is thrown 
with a constantly accelerating speed against the ribbon. 
The movement is somewhat simi lar to that of the ham­
mers of  an upright pianoforte, with the difference that 
the type-bar does not leap back after i t  has strnck 
the ribbon. The merit of the in vention is obvious. 
The type· bars act d i rectly under the influence of the 
depressed keys, whereby a rapidity of  movement is ob­
tained which will satisfy even the most exacting oper­
ator. As in the ordinary form of machine, each key 
moves the universal bar. In  the typewriter under 
consideration, however, the universal bar is moved 
only when the type-bar has nearl y reached the print­
ing point. Little resistance is, therefore. encountered. 
Instead of acting against the eombined weight and re­
sistance of the type·bar and universal bar, the operator 
here opposes the resistance and weight of the type-bar 
alone. Each key has its individual tension . The keys 
are, therefore, all depressed to the same extent and 
the same force. The small effort required to overcome 
the resistance and weight of the type-bar, the uniform 
key depression, and the inuividual key tension give to 
the " touch " a l ightness, an evenness, and an elastiCity 
which leave noth ing to be desired. 

The platen is not fixedly journaled in the carriagE', 
but is independently shiftable by means of two shift­
ing·keys. The one shifting-key is employed for maki n g  
single capitals ; t h e  other for the continuous produc­
tion of capitals. The t w o  shifting·keys are connected 
by a rock-shaft. The key for the contin uous prod uc· 
tion of capitals is provided, with a pin which can be 
locked in place by a latch carried on the rock-shaft. 
The shifting-key is held in depressed position until  the 
otper shifti ng-key is tapped to throw the latch away 
from the pin .  

The ribbon is carried on two horizontallY'arranged 
spools and is made to pass about a guide. which, as a 
key is depressed, moves vert ical ly on a fork, the for­
wardly-projecting divergent tines of which receive the 
type- bars. Perfect alignment is thereby secured. 
When the platen is shi fted up or down, the ribbon· 
guide, together with tbe rib bon, is similarl y shifted to 

rIlE UNDEBWOOD TYPEWBITEB. REAR VIEW OF MACHINE, SHOWING TABULATING SCALE. 



keep the ribbon in proper position relatively to the 
platen or printing l ine. The arrangement is  such that 
t.he work is at all t imes visible. The necessity of lift­
ing the carriage from time to time to inspect the work 
not only is inconvenient, but so markedly lowers the 
speed that most manufacturers have found it advisa­
ble to provide some means for enabling the operator to 
see at least part of what has been written. It is one of 
the most meritorious features of the Underwood type­
wr i ter that the work is always entirely in sight. 

The feed-dog comprises a fixed tooth and a movable 
tooth. The feed-rack is normally  in engagement with 
the movable tooth. When a type· bar is  launched 
against the platen , the fixed tooth is brought into en­
gagement w ith the rack, so that during the printing 
movement of the type- bar, the rack w i th the carriage 
remains stationary , the movable tooth being at the 
same time free to snap back. On the return of the 
type-bar, the movable tooth again falls i nto the rack 
and enters the next notch. The movement is quick 
and positive. 

The carriage is provided with an index which travels 
over a scale, and with a shoe which at a certain point 
of its travel depres�es a shoulder connected by levers 
w ith a bell · hammer. The shoulder can be moved 
along the scale so that the written m atter will end at 
the desired distance from the right-hand edge of the 
paper, and 8 0  that the bel l  wi l l  ring at the proper 
time. A movable stop is provi ded to limit the  return 
movement of the carriage. Both shoulder and stop 
are provided w ith fi n gers which play along the scale, 
thereby enabling the operator the right and left travel 
of the carriage to any degree. 

One of the most convenient adjuncts of the ma­
chine is a tabulating lllPchanism, which is  both simple 
in construction and efficient in operation. The tabu­
lat i n g  key· lever is connected with a spring-controlled 
rock· shaft mounted in the rear of the machine and 
formed w ith a rack wh ich receives two or more stops 
co-acting with a scale and serving to arrest the carriage 
at the predetermined points of its travel.  When the 
tabulating key is depressed, the feed-dog is thro lVn en­
tirel y out of engagement with the feed rack, so that 
the carriage is  propelled b y  
t h e  force o f  t h e  spring motor 
until  arrested hy the first 
stop. A second depression of 
the key allows the carriage 
to travel to the second stop, 
etc. ; and a final depression 
to the end of its course. 

lAmES.  
_ . . . L . .  I TIAC!S TU NORTH 

J t ientifit !meritau. 
of the underlying material below the tracks of the 
Metropolitan Street Rail way Company, and t h is h as 
to be done without interferillg with the running 
of the cars. The structure of the underground trol ley 
road is extremely heavy, and as the cars weigh from 8 
to 10 or 12 tons apiece, the problem of supporting the 
structure whi le  removing the material is a rather COlU­
plicated one. It  is met by placing two pairs of massive 
I- beams, 2 feet in depth and about. 35 feet i ll length, 
pal'alIel with the tracks and spanning the section to be 
excavated, and supporting beneath them a series of 
transverse 12 by 12 t imbers, the tim bers being secured 
to the longitud inal steel I-beams by bolts, each tim­

ber bearing against the base of the track yokes. With 
the track thus securely su pported, it  was possible to 
excavate beneath the structure without interfering 
with the traffic. After the excavation has been car­
ried out down to sub·grade, the footings for the steel 
columns are laid, the col umns erected, and the I-beams 
which form the framework of the walls and roof of the 
s ubway are laid in place. The temporary timber false 
work is then rellloved and the concrete arches are 
turned between the steel framing. Following this, 
four layers of felt and tar waterproofing are laid com· 
pletely around the concrete, and an outer projectin g  
sheath o f  concrete a n d  brick is placed over t h e  whole 
subway. 'l'he loose material is then fil led in and the 
street restored to it.s original surface. O ur illustration 
of the Fourth Avenue work shows the steel frauling in 
place. This framing, by the way, is spaced about 5 
feet apart and answers i u  some sense to the framing or 
ribs of a modern steamship. During the excavation, 
provision has to be made for supporting the water 
and gas mains and cable conduits, and this is done by 
s l inging them by chains from 12 by 12 timbers which 
are temporar ily supported on timber struts. 

The particular piece of work to which we have j ust 
referred is, in  respect of the difficulties of excavation, 
one of  the easiest on the whole route of the sub way, 
the m aterial being loose, sandy soi l ,  easily removable 
by pick and shovel. O ver a great portion of the l ine, 

however, the excavation wi l l  be through sol id rock, 
and blasting will be necessary. Drilling will be car-

. , 
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elevator car!! will be u nusually large, with sufficient 
capacity to remove all the passengers unloaded from 
one tra in before the next trai n enters the stat.ion. The 
excavation for the 169th Street st.:.tion is so far ad­
vanced that the vertical shaft and the transverse tun­
nel leading from the shaft co beneath Broadway are 
completed, and about 25 feet of drifting has already 
been completed north and south beneath Broadway 
on the line of the tunnel itself. 

One of the most interesting portions of the work, 
just now, is the excavation bel ween 1 56th Street and 
158th Street. By reference to the Iw.oompanying pro­
file of the line, it will  be not:ced that thi2 stretch of  
l ine is located at the bottom of the depr�ssion be­
tween 153d Street and 163d Street, where the tunnel 
approaches very nearly to the surface of the ground. 
For a distance of about 600 feet the material wil l  be 
taken out in open excavation, as shown in our photo­
graphs, the  steel caging of the subway being built i n  
place and t h e  road restored t o  its original surface 
in the manner al ready described . Dri (ting is bei n g  
carried actively forward a t  158th Street, a n d  we pre­
sent two views of the drift, one looking north, and the 
other looking south from the interior of the tunnel.  
Excel lent progress is being made on this section of 
l ine, and it is likely that i t  will be one of the first 
portions to be completed. O u r  thanks are due  to 
Will iam Barl'lay Parsons, the chief engi neer, and 
George S. Rice, the pri n cipal assistant engineer, of the 
Rapid Transit Tunnel, for courtesies extended in the 
preparation of  this  article. 

Experiments In L o ng-range Rifle Fire. 

That the modern magazi ne  rifles are capable of carry­
ing long distances h as been borne out by the Boers 
having been able to inflict considerable damage u pon 
the E nglish at a range h itherto deemed im possible, 
and this fact has been special l y  emphasized in those 
cases where they have had an opportunity of pre· 
viously ascertain iug the correc t range. In the British 
army the sold ier  has never been dri l led in rifle fire at 
a greater range than 1 . 000 yards. To exact ly ascertai n  
the efficacy o f  rifle fire a t  a 10llg range, S i r  'V i l l iam 

Bu t ier, formerly cO lll mander­
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i n-chief of the South African 
forces, has been carrying out 
some interesting experiments 
at the Aldershot camp. A 
body of infantry were sup­
posed to be marching i n  col­
umnR over an open space, 
the range of which was known 
to anoth er force holding an 
i ntrenched pos ition a con­
siderab le distance away. 

The  l ine-spacing devices 
consist of a ratchet wheel o n  
t h e  p laten shaft, engaged by 
a pawl operated by a lever 
having horizontal movement. 
The horizontal spacing-lever 

PROFILE OF THE RAPID TRANSIT TUNNEL FROM I03d STREET TO BAILEY AVENUE. The advancing columns 

is  more easi ly manipulated than the usual vertical 
lever. One movement of the lever turns the platen 
and brings the carriage back to i ts in itial position. 

• • 
PROGRESS OF WORK ON THE RAPID TRANSIT 

TUNNEL, NEW YORK. 
Work on the New York Rapid Transit Tunnel is now 

progressing at a rate which gives reason to hope that 
th i s  great work may be completed within the contract 
time. We give several views, taken along the l ine of 
road, which show the plant and the methods of con­
struction, which latter will vary considerably, accord­
ing as the line is to be built  as a subway or as a tunnel 
proper. 

Just here it  would be well to explain that strictly 
speaking the new road should be known as a subway 
and not by its popular designation of tunnel, and this 
for the reason that of the total 20 miles to be bui l t ,  not 
more than about 3 miles will be laid in  a tunnel proper, 
that is to say, i n  one which is excavated by driving 
horizontally through solid material at a depth of seve­
ral feet below the surface. The term subway is ap­
plied to that portion of the road which will be built by 
making an open excavation, bui ld ing within i t  the steel 
and concrete wal ls and roof of the subway, and then fi l l­
ing in around the structure and restoring the origi nal 
surface of the road. Commencing from the downtown 
terminus, the first stretch of the tunnel encountered 
will  be that wh ich wil l  extend beneath Park Ave­
nue and 42d Street. The next section of any impor­
tance will be that reaching from 150th Street to Fort 
George; while on the eastward branch of the l ine there 
will  be sections of tunnel where the road passes beneath 
the northwestern corner of Central Park, and beneath 
the Harlem Rivfilr. 

The subway is being constructed b y  what is known 
as the cut·and-cover method, as shown i n  one of our 
illustrations representing the progress of the work 
on Fourth Avenue below Union Square. A short 
length of cableway is  erected on the western side of 
the street and w ith its assistance the excavation is car­
ried down to the requ i red depth, the material being 
shoveled i nto the cable way buckets, drawn u p  and 
loaded into carts which carry i t  to a convenient dump­
ing place. As the sub way is to occupy the ful l  widt h  
o f  the street, it  is  necessary t o  cut away the whole 

ried out al most exclusively by pneumatic drills, and to 
provide the power for operating these, two out of 
several power stations have already been erected, one i n  
Un ion Square, and the other a t  165 rh Street and the Hud­
son River. The compressed air is led from the station 
by 8 and lO-inch mains of steel pipe, the mains being laid 
parallel to the route of the tu nnel throughout the sec­
t ions which they are intended to serve. The air is  led 
from the mains to the drills by flexible pipi ng. Our  
illustration shows t h e  165th Street plant, w h ich at 
present consists of four 125 · horsepower locomotive 
boilers, and two Rand compressors, with steam cylin­

ders 36 i nches an d air cylinders 24 inches in diameter, 
by 2 feet 6 inches stroke. At present the air is deli vered 
at 90 pounds pressure, b ut ultimately when two lllore 
compressors are added, and work is being carried out on 
a more extensive scale, the pressure is to be increased. 

Although not much of the rapid transit road will lie 
in tunnel proper, where it does pass beneath the sur­
face it will ,  in places, l ie at a very considerable depth, 
particularly beneath Washington Heights. In the 
stretch of about 2� mi les, from 150th Street to 195th 
Street, the road will be at an average depth of about 
120 feet below the surface of Broad way, and in that 
distance there will be two subterranean stations, one at 
169th Street, one hundred feet below �e street, and 
a"nother at 181st Street at a depth of 120 feet. The 
latter station and the elevat8rs and tunnels by which 
it will  be reached are sholVn in section in  one of 
our front-page engravings. 'fhe vertical excavation 
for the shaft will contain two large elevators and 
a stairway, the stairway being provided in case of a 
breakdown at any time i n  the elevator service. The 
station will  consist of a large cham ber excavated in 
the solid reck, the roof bei ng i n  the form of an ell ipti­
cal arch. There wi l l  be two elevator landings at the 
bottom of the shaft, the upper one of which will d is­
charge iii. passengers at the level of a bridge, which 
will extend across the tracks and enable the passengers 
to reach the downtown tracks. During the morning 
hours the elevators will stop at ·this level , for the rea­
son that al most all of the travel at that time will  be i n  
the downtown direction. During the evening hours, 
when business men are returning from the ci ty, the 
elevators wil l  run to the lower level, so as to save pas­
sengers the necessity for climbing any stairways . The 

were represented by eighteen 
large canvas screens, each measuring 90 feet i n  length 
aud 6 feet in height, and separated from one another 
by a distance of 25 paces, so that from .the front rank 
to the rear rank occupied about 1, 200 yards. The 
screens WRre painted l ight brown in  color, and c losely 
resembled the shade of the sandy soil u pon which they 
were placed. The intrenched position was held by a 
selection of marksmen at a range of 2, 000 yards. Each 
soldier was supplied with fifty rounds of am munition. 
At this range the soldiers could not descry the can vas 
screens without the aid of field glasses, and then only 
the front screens were visible, those in  th e  rear b4ili � 
h idden by the configuration of the ground. N ear the 
screens the m a rker's hut  had been erected, and the 
officer i n  charge was connected with the intrenched 
position by telephone. F ire was fi rst directed upon 
the targets from a range of 1 ,900 yards, and final ly  in­
creased to 2, 200 yards. At first the shots were fired 
singly and the effects of each notified , the results bein g 
very satisfactory . Then vol ley firing was practis ed 
with equal success. In all 2, 000 shots were discharged, 
15 per cent of wh ich were reported as h i ts. The front 
screen was com pletely riddled. O f  course, numerous 
shots fell between the screens, and although they were 
not considered in this test, they wou ld have yet been 
useful, since they would probabl y  have h i t  the feet of 
enemy. The experi ments proved the h igh carrying 
capacity and efficiency of the  Lee-Enfield rifle and the 
accuracy of its sighting. 

• •  1 • •  

A New Barolneter. 

At the recent meeting of the British Association . 
A. S. Davis, of Leeds , showed a most interesting baro­
meter. A glass tube ten inches long and an inch in d ia­
meter ends i n  a bulb below and reaches above into a 
mercury basin. The mercury flows down the tube, 
compressing the air. When not in use, the barometer 
with i ts stand is kept u pside down. It is inverted for 
use, and a reading q u ickly taken when the column has 
come to a standsti l l .  When the ord inary barometer 
rises, this one falls. The tube is water.-jacketed , and 
a calciu m chloride tube i s  i n serted to dry the sllla i l  
quantity of air  sucked i n .  The read ings are said to 
be very accurate, though the range of each instrument 
is small, 
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TlIE SELDEN PATENT SUIT. 
In our issue of August 4, we commented ed itorially 

on the suits for patent infringement then about to 
be com menced by the Electrical Vehicle Company 
against the foremost manufacturers of gasoline car­

riages in this coun try. The case was recently heard in  
the Uni ted States C i rc u it Court for the Southern Dis· 
trict of New York, (.n a d ellJ urret· filed by the Winton 
Motor Carriage Co. , the priricipal defendants in  the 
first suit. It  w i l l  be remembered that the Electrical 
Veh icle Company purcbased the patent  which it  now 
holds from George B. Selden, a patent attorney, who 
filed an appl ication on May 8, 1879, for a " road engine, "  
dri\'en b y  a hyd rocarbon motor, a n d  w h o  received his 
letters patent from the govern ment  on N ovem bet· 5, 
1895. 'l'he long in terval between the filing of the ap· 
p l ication and the g ran ting of the patent was due 
pri marily to ski l ful maneuvering on the part of Mr. 
SeIdell .  As a pate n t  attorney he knew that undet· the 
law w h ich was i n  force u p  to 1 897, an appl icat ion for a 
patent  could  not be cons idered to have been abandoned 
if prosecuted within two years aftet· the last official ac· 
tion. By com p lying with the letter of the law,  Mr. Sei­
den managed to de lay the granting of his patent for 
s ixteen an d one·half years. 

'fh e  record of the case i n  the Patent Office shows 
that the appl ication was rejected May 31, 1879, and 
that an amendment was filed May 26. 1881, n early  two 
years later. A second rejecti on on June 17, 1881, was 
fol lowt'd on May 15, 1883, by another amendment. ; and 
a third reject i o n  on May 26, 1883, was met by an 
amendment  fi led o n  May 18 ,  1885. An official letter 
sent to Mr. Selden on June 15. 1885, was not acted 
u pon until June 13, 1887, on l y t wo days before t h e  ex­
piration of the two years of grace allowed by the 
statu te. Another rejection on June 21,  1887. was 
answered by a letter dated Apri l  13, 1889, and by an 
amendment filed June 10,  1889. Mr. Selden was reo 
qn i red on June 14, 1889, to furnish a , .  smooth copy " 
of the speci fication prior to issue ; but although the 
application was otherwise ready for allowance, it  was 
not until June 5,  189 1 ,  nine days before the statutory 
l im i t, that the substitute specification was filed. An 
official letter of Ju ly I, 1891, dem anded a new oath 
prior to issue ; but it  was not until  June 28, 1892, that 
Mr. Selden obeyed the order. The case was then 
transferred to another examiner, by whom some of the 
claiins previousl y allowed were rejected on July 29, 
1893. The next amendment was filed on Apri l 1, 1895. 
The patent was finally granted on Novem ber 5, 1895, 
j ust at abo ut the t ime when the motor carriage began 
to make its appearance in the streets of our large 
cities. All of the n ineteen origin al claims  were can­
celed . 

In every instance the tardiness seems to have been 
due to the action of the applicant rather than to any 
delay on the part of the Patent Office. I n  extenua­
tion of the long i nterval between the appl ication and 
final allowance, it  may be urged that, had Selden re­
ceived a patent in 1879, he coul d  hardly have derived 
any benefit from the practical appl ication of his in­
vention, in view of the st.ate of t he automobi l e  in · 
dustry at the time. The scope of Selden's clai ms and  
the  fact that he seemed to  be  a pioneer i n  his particu-
111.1' field of activity-indeed. the Com m i ssioner of Pat­
ents has e \-en stated such to be the ca�e-i nd uced the 
Columbia and Electrical Vehicle Com pan y to p u rcha�e 
the paten t. 

The n ature of Selden's invention may be seen 
froUl the accompanying d rawingR, reproduced 
from the letters patent.  Fig. 1 is a side elevation 
of the carriage ; Fig. 2 a front elevation,  and 
Fig. 3 a vertical section through the engine em­
ployed . 

The motor, L, is mounted on the front truck, 
with t.he cylinders arranged transverse l y to the 
driving-shaft and the air-reservoir, O. The car­
riage axle is driven from the motor by the gears, 
M N. " Any form of l iq uid-hydrocarbon engine 
of the com pres8ion type may be employed, I ,  says 
Mr. Selden in his spec ification. In the carr i age 
shown, however, air is compressed into tile Teser· 
voir, 0 (Fig. 3), by an air pump, d. and ad m itted 
to the working-chatri ber ,  R, by a valve, f. operated 
by a cam-shaft, S. Gear i n g, M, is em ployed to 
drive the cam-shaft. As air  is admitted to the work· 
ing- chamber a quantity of l i qu i d  hydrocarbon, 
taken from the tan k, U, is injected in to  the com· 
b ustion chamber, T, by the pu m p , g. 'i'he pro­
ducts of combustion are ejected from the pipe, X, 
by the opening of the valve, V, through the medium 
of the cam-shaft, S. 

A clutch, Y, might be interposed between t.he motor 
and the geari ng, M N, i n  which case the cam.shaft, S, 
was to be posith-el y  dri ven . By means o f  this c lutch 
Selden was enabled to throw the drivin g-axle in and 
out of gear, an arrangement now used on e\'ery gaso­
line carriage. Selden saw the inconvenience of ex­
tinguish ing the ignition flame or of closing the exhaust 
valve in order to bring the carriage to a standstill . The 
necessity of  starting u p  the motor by hand rendered 
the provision of a device whereby the Ilarriagl:i cou : d  
b e  stopped, although t h e  I llOtor were stil l  i n  operation,  

J,ientifi, jmeri'lUlc 
of no little importance. He, therefore, introduced the 
clutch, whicb, it ma.y be safely said, constitutes one of 
the cardinal elements of his. invention. 

The traction wheels , B, of the carriage are-attached 
to til e all:le by clutches, splined on the d ri ving-shaft 
and held i n  mesh by springs in order to enable the 
wheels  to rotate independently and to facilitate the 
tu rn i ng of corners. The arrangement, though cru de, 
is not a bad su bstitute for our m odern d ifferential 

Fig. 2.-FRONT ELEVATION OF SELDEN CARRIAGE. 

gear. The clutches are actuated by hand-wheel�, 1. 
The air i n let, d' (Fig. 3), is likewise control led by one 
of the hand·w beelll, tll i'ough the medimll of gears, c'.  
The inlet supply valves between the tan k, U, and the 
p u m p, g, are opened and closed by a cord, e', connected 
w ith a hand- wheel, 1. 

The steering apparatus consists merel y of a worm­
gearing d riven from the hand· wheel, A .  

In order t o  reverse the vehicle, Selden intended 
ei ther to employ the system of reversing gears used in 
connection w ith the feed· screws of en gine-lathes, or 
preferably to use a crane-neck, whereby the driving-

Fig. 3. -VERTICAL SECTION THROUGH MOTOR. 

wheel cou l d  be turned completely around u nderneath 
the body. 

From t h is brief description of Selden's " road en­
gine, "  it  is E!\-ident that almost every i m portant fea­
ture of the  modern petroleuUl au tomob i l e  is i ncluded 
in  the operative mechanism. The maiu points are 
covered in  th e first and broadest of the clai ms, which 
reads : 

. .  The combination with a road l ocomoti ve, provided 
with suitable running gear, including a propel l ing 
wheel and steering llJ echan i s llJ , of a l iquid  hydrocar­
bon gas engine of the compression type. comprising 
one or more power cylinders, a suitable liquid·fuel re-

D 

Fig. I .-SIDE ELEVATION OF SELDEN C ARRIAGE. 

ceptacle, a power shaft connected with and arranged 
to run faster than the propelling wheel, an intermedi­
ate c l utch or disconnecting device, and a suitable car­
riage bod y adapted to the conveyance of persons or 
goods." 

Whether t.he Selden patent be val id or not is a q ues­
tion which can be definitely answered only by the 
courts. Certai n it  is, that if the charge of infri nge­
ment be s ustained, the shops of many an au tolnob i l e  
m aker wi l l  be  closed. In the  demurrer filed by Mr. A. 
S. Pattison for the Winton Motor Carriage Co. et 11.1 . ,  
i f  wa� li rged that the patent. 'on its face was v9i d  fO I' 
jack -of  paten tabil ity � ·  that the sIJecific8;fiou, coil Ce d ed 

that all the elements of the eombinationl of she (Jlaims 
were ol d ;  that steam-engines had been long employed 
to propel road wagons ; that liquid· fuel had been used 
to generate stearn ; and that gas em gines were old and 
their use, as we l l as that of other motors, had been pro­
posed for tram cars and like vehieles. It was argued 
th at the substitution of a gas engine for a steam en­
gine to propel a vehicle did not reqll ire inven' 
tive faculty. In his deci!!ion Judge Coxe stated that 
the invention, if there was one, had been made very 
early in t.he h istory of motor carriages and that judicial 
notice would be t.aken of the fact t hat, prio.r to May, 
1879, the art of propelling veh icles by motors was in its 
infanllY. " If the thousands of steam and E.>lectric ' auto· 
mobiles ' which now are constantly perambu lating the 
streets of every large city had bl/en avai lable as models, 
the task of constructing a s o ccessful  • gasmobile ' would 
have been less  difficult .  In  ot.her words, the fact that 
Selden's work was dO l le O\'er twenty·one years ago 
should not be lost sight of in estimating the valu e  of 
his achievemen t. " 

.. Upon the present record he must be regarded as the 
first to cOllstruct a road locomotive p rovided with a 
l iquid·hydrocarbon gas-engi ne of the com pression type 
so arran ged as to  lea\'e the platform of the carriage 
unobstructed I, Continu ing in his analysis of the case 
the learned j u dge proceeds to argue that " on demur­
rer it mllst be assu med t h at Selden has m ade a self­
propel l ing vehic le  which is capable of travel ing on 
ordinary country roads, goi ng u p  and down h i l l ,  and 
making long distances w i thout replenishing its fuel 
receptacle. Surely,  it required  invention to construct 
such a mach i n e. " The j n cl ge furth ermore questioned 
the fairness of the a�sertion t h at " in no circumstances 
coul d  it involve invention to create the patented ma­
chine because s i m i la r  machines had been propelled by 
electricity and steam, and machines, d i ffer ing rad ical l y  
in  structure a H d  p u  rpose had been propelled by gas. " 
He thought that the  com plainants were euti tled to 
a more I i berLl'! i nterpretation of the patent than that 
con tended for by the defendants and was clearly of 
the opinion that the im mense weight of authority 
sustained the proposition that the patent could not be 
held invalid on demurrer. 

. . . ..  
Patent and T rade Mark Rights In C uba. 

The Military Governor of Cuba has recently issued 
aD order which is of the highest importance to owners 
of United States patents or trade marks registered in 
Cuba, and to any person or concern now having a 
com mercial or manufacturing establishment in Cu ba, 
as wel l as to those w h o  may contemplate an extension 
of their business to that is land by local agen c ies. 

The order prescri bes· that every owner of a Cu ban 
com mercial o r  industrial establishment, as well as 
every o wner of Cuban patent or trade mark rights, 
shal l have his  name and ot her particulars entered in 
the Mercan tile Register within eight days fol lowing 
the com mencement of his business or the opening of  
h i s  establ ish ment. Presumably, as regard s paten ts or 
trade marks, the  ·period of eigh t days w i l l  run from t b e  
day on w h ich the patent  or  trade mark right is secured 
in Cuba. For fai l u re to register with in  the period 
named, the merchant or manufacturer will be fi n ed 
twenty-five dol lars U n i ted States llIon ey . So far as ex­
ist ing establishm ents, patent and trade III ark right� are 
concerned, the month of Novem ber, 1900, ill allowed for 
having the requisite entry made, but froUl December 1, 
1900, the eight-day period above mentioned wii l obtain. 

The order further provides that sales, assign­
men ts, transfers or leases shall  not prej udice a 
th i rd party as long as they are not recorded in the 
Mercanti le Register. It  a lso allows creditors whose 
names are entered lI pon the said register to record, 
under certai n circll l llstll.nees, the names of their 
deb tors together w i th tile alll ount of each debt, 
and on the other hand the courts may order attach­
ments to be recorded in said regist er. 

The pu rch aser  of a cOlIlmercial or industrial 
es.tabl i�hlllent  or of a paten t  or trade m al'k righ t 
becomes jo intly and se\'eral ly l i a b l e  with the party 
who made the trall sfer for all debts that shall 
have been reg iste red or attachlllents that shall 
have been recorded until the time when the sale 
or transfer was recorded. 

The reason gi ven for the issue of the order (of 
which we h ave stated only the main provisions) is 
the i nad equacy of the Cuban laws to protect 

' cred i tors, s i ri ce it appeflrs that the pUl:('haser of ·'a 
busiuess is not (un less bad fai t.h or col lusion can 

be proved) re8pon�ib le  for the d ebts con tracted for the 
busi ness by the pl H.ty making the transfer. T h is state 
of affairs has, of eon rse, material ly i nterfered with the 
credit of retai lers th ronghout the island, and the pre­
sent order seeks to establ i sh better cond itions. 

. I e t . 
THE Spanish· American Congress opened November 

8, at Madrid. A bout t.hirty South American delegates 
arrived, and all the South American republics, except 
Bol ivia, haye accepterl th e  inv i tat i on , and Portug-al 

wi l l  also be represented. The influence of Spain will 
not predom inate, as each state is represent,( d by only 
olle vote. 
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REMARKABLE GRAVESTONE A T  FoaRES, SCOTLAND. 
BY O. FIELD. 

This l ittle town of Forres, in the northeast of Scot­
land, is known to most people from its mention in 
" Macbeth," the opening scene of which play is set on 
. , A blasted heath near Forres. " Local tradition assigns 
a clump of trees on a moor, some mi les to the westward, 
as being the spot where Macbeth and Banquo met the 
three " foul and midnight h ags." But the real l ion of 
the locality is  the lofty runic  pil lar known as " Sueno's 
stone," with an ornamental cross on the one side and a 
complicated array of men, horses, and birds on the 
other, which is said to commemorate a battle fought 
between the Scots and the invading Danes in the year 
1014. But although no story attaches to it, the stone 
here pictured, which is h idden away in a dark corner 
outside the l ittle m useum which the town boasts, is 
snrely one of the most curious among the many quaint 
and grotesque tombstones which are scattered over the 
United Kingdom. It is said to have once stood in the 
churchyard,  and is probably two or three hundred 
years old. It  iet remarkable that no indication is given 
as to whose memory it was first erected, unless the 
large capitals at the top are the initials of some un­
known name. The carving is bold and somewhat 
original. though not of any artistic merit. The hour­
glass, coffin, and skeleton are much more like what 
t hey are supposed to represent than is (it is to be 
hoped) the angel with the trumpet. Possibly the skull 
between two heads at the base of the stone is an alle­
gorical representation of Death dividing husband and 
wife. 

• I • • • 

THE TORPEDO BOAT " VIPER " IN DRY DOCK. 
It is no exaggeration to say that the remarkable 

l i ttle craft which forms the subject of our ill ustration 
is attracting more attention just now than any other 
vessel afloat. Much of this interest is of a popular 
nature, and is due to the sensational speeds which she 
has attained. The public appetite is al ways w hetted 
by tlie performance of superlative physical results, and 
it seldom stops to ask whether these results have any 
permanent economic value : whether they · will  or wil l  
not further the world's material interests. Popularly 
considered, the " Vi per " is unquestionably the sensa­
tion of the hour, for it  stands to-day with an accepted 
official llIean speed of 36 '58 knots and a maximum 
speed of 37 '1 knots an hour. 

Of the question of the economic value of this per­
forma nce, there may be, and probably is, a di vision of 
opjn ion, and we must wait until the fu l l  details of the 
trials are known, and until the vessel has been given a 
sufficiently extended trial in active service to et!tabli�h 
its durabil ity 

J tituiifit �tUttita •• 
cupying less space than the present cramped-up re­
ciprocating engine8, considerable reductions in  coal 
consumption at all speeds would result, consumptions 
which at some speeds would be quite unprecedented 
in warships, and analogous to the consumptions at­
tai ned in the best mercanti le  marine engine. " 

Our i l l ustration shows the methods adopted for util­
izing the 12,000 horse power w hich was developed in 
the recent official trials of the ',' Viper." Four shafts 
are used, with two propel lers on each shaft, the after 

REMARKABLE GRAVESTONE AT FORRES, SCOTLAND. 

propeller having a coarser pitch than the forward one. 
Each pai r of shafts on either side is  driven by a COlll­
pound condensing turbine, the h igh- pressure drivi n g  
the outer, and t h e  low-pressure turbine the i nner shaft­
ing. Forward of the 10w- pressl1re turbine, in each case, 
and on a COllllllon shaft, there is placed a smaller h igh­
pressure turbine, which is used for driving the boat 
astern at a speed of 15 k llots an hour ; this at'rangA­
went being adopted to overcome the defect, inheren t  i n  
the turbine, that it is incapable o f  being reversed. The 
" Viper, "  l ike its sister vessel the " Cobra," is 210 feet 
long, 21 feet beam, and 12 feet 9 inches moulded depth, 
with a displacement of 389 tons. It is of interest to 
note the rapid rise of power for increase of speed i n  
t h e  • •  Viper " a s  compar.ed with other torpedo boatR .of 
approximately the same displacement ; thus, the 30-
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knot destroyers of the standard type generally steamed 
on their trials at a speed of 30 knots for an expenditure 
of from 6,000 to 6,500 borse power, whereas to drive 
the " Viper, " which is only of about 50 tons greater dis­
placement, at 37 knots required the development of 
12,000 horse power. , 

The weights of the motive power equipment are as 
follows : Boiler room weights with water in boiler, 100% 
tons; engine room weights with auxil iaries and water 
in condensers, 52� tons ; while the weight of the propel­
ler shafting and fittings it; 7% tons. Althol1gh the turbo 
engines, in proportion to the horse power developed, 
are considerably lighter than engi nes of the same 
h orse power of the reciprocating type, the total weight 
of the machinery is not as m uch less than that of the 
standard 30 and 32-knot torpedo boats as migh t be 
expected, the weight saved in the engines being some­
what offset by the increased size of the boi lers and 
auxi l iary m achinery necessary to produce the great 
weight of steam required. In the official trial it was 
recorded that there was a total absence of vibration, 
even when the vessel was heing driven at its h ighest 
speed, a feature which is of great value i n  a warshi p, 
since it enables the vessel to present a steady gun 
platform. Moreover, should the turbine be introd uced 
into the llIerchant service, the absence of vi bration 
alone would, with the majority of people, render the 
vessel thus fitted extremely popular ; for it is certain 
that next to the rol l ing and pitching motion of the 
average passenger vessel ,  the feature which causes the 
most discomfort is  the extreme vi bration, which unfor­
tunately seems to be inseparable from the high-speed 
steamer. 

Test of an Emergency Ration. 
A campaign i s  being conducted in Oklahoma Terri­

tory, and the men are subsisting entirely on emerg­
ency rations, the idea being to test the sustaining 
qualities of three different varieties. Twenty-five en ­
l isted men comprise the force with which the experi­
ments are being made. Each of the three rations now 
being tested is inclosed in tin, and is of convenient 
shape for carrying in the saddle bag or pocket. Each 
package contains food for one person for a day, and 
the c ontents are careful ly d i vided into three equal 
portions. The first ration is composed of broken wheat 
which has been baked and evaporated m eat. This 
combination is  to be made into SOI1P by sim ply  pouring 
hot water over it. T here are also three cakes of cho­
colate in  this ration, besides pepper and salt. 'rhe con­
dition of the men while test ing this ration w i l l  be 
closely watched . T hey wi l l  be stri pped and weig hed 
night and morning, and a careful record kept of their 

t e rn  p e rature. 
The second ra­
t ion is a com­
h i n a t i o n  o f  
m e a t  a n d  
b I' e a d - s t uffs 
with tea in­
stead of choco­
l ate. ThE' third 
ration is com­
posed of meal 
m a d e  f r o m  
peas, evapor­
ated beef and 
b a c o n  and a 
package of tea. 
When the new 
ration is adopt­
ed, it  will be 
kept for dis­
tr ibution II. t 
every 
p o s t .  

a r tn y  
Direc-

t ions are Itiven 
on t h e  t i  n s ,  
and if neces­
sary the ra­
tions m ay be 
eaten dry. 
---. .  ---

and all-round 
u s e f u l n e s s . 
E v e n  t h e n  
there will be 
found a large 
num bel' of pro­
fessional men 
who will  doubt 
the utility of 
such a boat 
and s u c h a 
s p e e d  under 
a n y  circulll­
stances. Per­
sonal ly, we are 
d i s p o s e d  to 
give e v e r y  
credit  to Mr. 
Parsons f o r  
suggesting i n 
t h e  " Viper " 
what are the 
s p e e d  possi­
bilities of the 
future for ves­
sels of larger 
size and more 
p r () n o  u n e ed 
utility. M r .  
Parsons h a s  
recently stated 
that the appli­
cation of the 
steam turbine 
to larger ves­
pels has been 
ful ly consider­
ed, a n d  h e  
states that, as 
r e g  a I' d s its 
adoption f o r  
warships, ade­
quate experi­
ments on large 
steam turbines 
have made it 
evident t h a t 
•. w i th turbine 
machinery oc-

TORPEDO BOAT " VIPER " IN DRY DOCK, SHOWING ARRANGEMENT OF THE EIGHT PROPELLERS • 

A WIRE fence 
weaving ma­
chine has been 
devi�€d which 
e n a b l e s a 
s t r o n g  antI 
s e r v i c e a b l e  
fence to he 
constrncted i l l  
position w i th  
rapid i ty  a n d  
e c o n  0 111 y . •  

T h e  machine 
carries a rfu m­
bel' of �pools 
of wire, and 
the weaving of 
t h e  f e n c e  
progresses rap· 
idly. LCDl(th, 210 feet. Beam, 21 feet. Displaccment, 3&0 ton�. Horlle Power, 12,800. Speed, 87'1 knota. 



I>ROGRESS OF THE PAN-AMERICAN EXPOSITION. 
BY EDWARD HALE BRUSH. 

It is scarcel y six months since t h e  real construction 
work of the Pan-American Exposi tion was begun, yet 
most of the buildings in the main Exposition group 
stand to-day practical ly  com p lete, and in a few weeks 
will  be ready for the i nstallation oLexhibits. At the 
present time the Pan-American grounds present a 
most i nterestin g  scene. The buildings fronti ng. upon 
the Esplanade and the Court of the Fountains are 

I c itu tific �lUtricIlU. 
all under roof. Most of them have been covered with 
staff, and the staff of several has received its coat of 
many colors. The admirable ch aracter of the arange­
ment of buildings adopted can be very well appreciat­
ed, now that the structures are so far along toward 
completion. Grouping the principal buildi ngs about 
the two great intersecting courts, each as large as 

. 
the main court at any previous exposition, secures a 
splendid effect and ministers also to the comfort of the 
visitor, who will have comparat ivel y l i tt le walkin!!' to 

. do in reach i n g  different parts of the groun ds. The 
permanent buildings in the classic style, the $400,000 
Albright Art Gallery and the New York State build­
ing, both in white marble, will stand among the trees 
of beau tifu l Delaware Park, the State and forei gn 
b u i ldings will  be to the east of the Trium phal BridgE', 
and the Mid way buildings will be in the northwest 
portion of the grou nds, while opposite, across the 
Plaza, will be the great structure of the Stadium. But 
about these two main courts will nevertheless be t h E'  

The Burial Mound-A Reproduction of the Work of the Mound-Builders. 

North Towers of Machinery and Transportation Building seen from the Roof. The Exposition Viewed Westward ot the Service Building. 

The Machinery and Transportation Building. United States Government Building from Grove On Mirror Island. 

General View of Pan-American Exposition from the Triumphal Bridge. 

THE PAN-AllERICAN EXPOSITION AT BUFFALO, NEW YORK. 
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great architectural effects of the Exposition. Looking 
from the Triumphal Bridge, the splendid monumental 
entrance to this portion of the grounds from the south, 
one sees looming up at the far end of the v ista, at a 
distance of a bout one-th i rd of a m ile, t h e  Electric 
Tower which has now reached a beight of over 30U feet. 
Its total height is to be 375 feet. On e ither side of the 
To wer and of the Court of the Fountains are the 
b u i ldi ngs of Electrici ty, Machinery and Transporta­
t ion,  Agricu lture, Manufactu res and Li beral Arts, 
E t h n ology and the Temple of Music. To the right, at 
one end of the Esplanade, are the three buildings con­
stituting the United States government group and COll­
nected by colon nades, and to the left are the group for 
Graphic Arts, Horticu lture and Mines, w hich are con­
nected by conservatories that next sumne r will be 
luxuriant with the rarest and most beautiful plants  
and flowers. Here then are 13 im mense buildings, al l  
immediately within the view, and surrounding these 
two great courts. and all conforming in greater or less 
qegree to the style of the Spanish Ren ai ssance, which 
is now seen to be remarkably wel l adapted to the pur­
poses of the Exposition, co mbining as it does so many 
features suitable to the ex pression of the fantastic 
ideas and buoyancy of spir it  which harmon ize with 
the mood of an Exposition m ultit ude. All  of the 
buildings are to be treated i n  color instead of left in 
the monotonous wh ite. T h ese two vast courts around 
w h ich the b u i ldings are mostly gro u ped, with the build­
ings and other architectural features s urrou nding, gave 
a splendid opportunity for embellishment in se veral 
respects. 

The sculptural adornment of the grounds of the Pan­
American Exposition wi l l  be more profuse and elab­
orate than h as ever before been attempted in conn ec­
tion with a similar enterprise. And i n  saying this I 
m a ke no exception of either the great World's Fair at 
O h icago with its Oourt of Honor or the Paris Exposi­
t ion w ith its Alexander Bridge and other h i gh l y  em­
bel l ished architectural features. Practical ly  all of the 
noted sculptors of Pan-America are at work on gro u ps 
and individual figures w b ich are to adorn and dign i fy 
tbe buildi ngs and grounds of this Exposition. From 
the Tri u m p bal Bridge on the south, embel l ished from 
end to end with symbolic figures and designs, and with 
its four stately piers, 100 feet i n  height, carrying 
mounted standard bearers, to the Electric Tower o n  
t h e  north w i t h  its elaborate sculptural scheme ter­
m inating 375 feet above terra firma in a figure of t h e  
Goddess o f  Light o f  ham mered brass by Herbert 
Adam s-from one end to the other of this vista, sculp­
t ure in the most bewildering vari ety w i l l  abound, the 
charming effect of these forms of beauty bei n g  en­
hanced by the garden e m bellis h m ent,  the fou ntai n s  
a n d  cascades, a n d  a t  n i g h t  by t h e  soft radiance of t h e  
electric lights. There will  be sculpture expressive o f  
t h e  beneficence of Mother Nature adorn i n g  the foun­
tain at the head of the Court of the Foun tains, and at 
the end of the Esplanade where the horticultural gro u p  
is situated. A t  the opposite e n d s  of t h e  Esplanade t h e  
scu l pture. by s u c h  m e n  a s  R .  Hi nton Perry an d Her­
bert A d ams. w i l l  typify man and his institutions. T h e  
grou ps i n  t h e  Oourt of t h e  Fountains w i l l  be al legori­
cal representations of the ideas dominant in the sur­
ro u n d i n g  b u i l d i ngs devoted to machinery and trans­
portation, manufactures and l i beral arts, m usic, eth­
nology, agricul t ure and electricity; and the sculpt .J.re 
of the Electric Tower and its b�au tiful  col onnades w i l l  
portray t h e  ideas associated w i t h  t h e  power of t h e  ele­
ments, t h e  mysterious force of electricity, tlJe great 
waters amid w h ich B uffalo is  situated and which have 
made bel' so potent an influence i n  the world of com­
merce an d ino J.stry. 

There will  be some 125 original groups of this sculp­
ture, not incl uding that in the fine arts exhibit in the 
Albright Art Gallery, and it  i s  engaging the attention 
of some thirty-five scul ptors, i nclu d i n g  s u ch exponents 
of this branch of fine art as George Gray Barnard , 
Frederic Macmonnie�, Dan i e l  O. French.  Edwin F. 
Elwell,  J. Q. A. Ward, F. W. Rucks t u hl,  P h i l i p  Mar­
tiny, E. C. Potter, Herbert Adams, Joh n Gel lert, Ral p h  
Goddard, Isidore KOll ti ,  a n d  Karl Bitter, t h e  last 
named sculptor having been chosen to supervise the 
work of sculptural adornment of the Exposition. His 
success in carrying out the ambitious allegorical scheme 
of sculpture devised for the Pan-American, and em­
bod ying in the main bis own ideas , marks him as a 
creative genius of h igh order. Now that so much of 
the scu lptural work is al read y done and sh ipped to 
�uffalo, the magnitude and beauty of tbis feature of 
the Expos i t ion is beginning to be realized, and the fact 
i& appreciated that i t  w i l l  mark an era i n  the progress 
of t h i s  branch of art in Pan-Alllerica. 

In another re8pect the arrangement of the m ain 
bui ldings of the Pan-AlIl E'rican group, as they have 
been pl aced about these courts, lends i tself admirably 
to the purpose of th� arc h i tects to secure remarkable 
and fascinating effects. It renoers possible the greatest 
and most artist ic  i l l u lll i n ation by m ea n s  of electric 
lamps and hydrau l i c  pifects ever concei ved ann carried 
out by h u man i n t e l lect ann i nv�ntive gen i us. This 
il lumination, w h ich w i l l  be achieved about the Oourt 
of the Fountains and the Esplanade, will be a feature of 

J ( itu tiftc �mtricau. 
the Pan-American Exposition worth y of the fin de 
siecle enterprise, the story of which is to be told by the 
Exposition as a whole. 

The progress made by electrical science and the 
harnessing of N i agara within the last decade, make 
possi ble this supreme achievement. With the great 
Falls plant, w hich within a short time will  be gen­
erating oyer 100, 000 horse power, within t wenty m iles 
of the Exposition grounds, and l inked with the Expo­
sition by a transm ission l ine, it is  fitting that electricity 
should recei ve especial promi nence at the Exposition, 
and that the electrical i llumination should surpass all 
precedents set in this respect. The il luminating area 
of the courts already d escribed and of the Plaza to the 
north of the Electric Tower, is three ti mes as large as 
that at O maha and two and one-half times as large as 
that at Ohicago, w h ile the character of the buildings, 
the fantastic outli nes many wil l  possess, and their 
grouping about the courts, will  give a peculiar beauty 
to their penciling in incandescent ligh ts. With the sky 
l ines of the bui ld i ngs traced in fire against the hea­
vens : with the basi n of the Oourt of the Fountains 
gold en with thousands of float i n g  light8, the cascades 
resplendent wi th mysterious l y  changi ng fiery hues, 
and risi.n g  above al l  the stately Electric Tower. one 
mass of shining splendor from the plashing fou ntain 
at its feet to the dazzl ing God dess of Light upon its 
topmost pin nacle, -with such a scene to portray, the 
most skil lful  word painter w i l l  b e  at a loss where to be­
gin and where to end his task. 

The statement that 200, 000 electric lamps will  be used 
in this i l l umination conveys some idea of its extent, 
al though it is d i fficult  for the average m i n d  to grasp 
what it means when such a stat·ement is made. There 
is  scarcely anything with w h ich such an i l l u mination 
can be compared , and the visitor m ust come to see i t  
in order t o  appreciate t h e  marvelous brilliancy and 
beau ty of the scene which will  be created. The i n can­
descent lamps to be used i n  this i l l u mination wil l  give 
a pecu liar softness and agreeableness to the quality of 
the l ight.  Arc l ights wil l  be used to ligh t the i nterior 
of the bui ldings, and rows of these l ights will border 
the grounds ; but the great il lumination wi l l  be given 
through the incandescent lamp. which will be i ntro­
duced in the fou ntains and hydraulic features in many 
novel and startl i n g  forms to give a bewitching charac­
ter to the scene. 'I'h e  electrical experts of the Expo­
sition are now studying on a novel m ethod of turn ing 
the light on and off, so that this operation in  itself may 
be one of the wonderful features of the electrical dis­
pla y. 

• • • • • 
" The Progress o£ Invention In the Ni neteenth 

CentnrY." 

Ed ward W. Byrn, A. M . ,  has done a signal service to 
the history of invention i n  writ ing a dignified and 
authoritative treatise u pon the evolution of the arts 
and sciences during the last hundred years, entitled 
the " The Progress of Invention i n  tbe Nineteenth 
Oentury," w h ich has j ust been issued by the publishers 
of the SCIENTIFIC AMERICAN. T h e  author is ad m i r­
ably q uali fied to deal w i t h  the s u bject, having been for 
a quarter of a century engaged in the examination of 
i n \'entions for patents and having, w i thal,  an al'dent 
i n t erest in al l things that make for scien t i fic progress. 
He h as presented a most excel lent bird's-eye view of 
the progress achi e ved,  and . he has given , in concrete 
form the great scientific and engineering achievement 
of the cen tury. The author presen ts his 'subjects with 
a pure and rhetorical diction, con veying the thought 
in a terse and l ucid way, while st i l l  holding true to the 
techn i cal nomenclature of the arts. Tbe chapters of 
tbis  book give a most com prehensive, compact, and 
coherent account of the progress w hich d i stinguishes 
t h i s  as the " golden a ge " of i n venfion, and wh ich has 
resulted, especial l y  i n  the United States, in an un prece­

dented industrial and co m m ercial developmen t. 
Stan d i n g  on the threshold of the twentieth centu ry, 

and looking back a h u n d red years, the n i neteenth 
century presents i n  the field of i n vention a magn ificent 
m useu m  of thoughts crystall ized and made i m mortal, 
not  as passi ve gems of  nature, but as potent, acti ve. 
useful agencies of  man.  The period has been a bril­
l iant cam paign of a llied brai ns and energy, cond ucted 
b y  the strongest and best equipped minds. The great 
works of the ancients are in  the main monu ments of 
the m an u a l  labor of m y riads of workers ; not so w i th 
modern achieve m ents. The present century h as been 
practical ly  an age of ideas which find expression in 
l abor- saving inven tions, often the prod u ct of a s ingle 
man. To appreciate what has been done, the condi­
tions of to-day must be briefly con trasted wit.h those of 
a h u n d red years ago. This is no easy task. and Mr. 
Byrn has adm irably accom plished it i n  " A  Perspective 
View," a short introd uction w hich form s  the first 
chapter of the book. The second chapter is entitled 
" Oh ronology of the Lead i n g  Inventions of the Ni ne­
teenth Oentury." Each year has listed under it  the 
im portant discoveries and inventions, together -.yith 
their authors, w h ich en ables the reader to ascertain at 
a glance t h e  most i m portant i n ventions and d iscoveries 
of any particular period. Th us, it will be seen that in 
1815 Sir Hum phry Davy invented tht.> safety lam p ; 
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that in 1821 Faraoay con verted electric current into 
mechanical motion ; that in 1895 Oowles introduced 
the electrical process of manufacturing aluminium ; 
and that in 1896 Marconi devised his  system of wireless 
telegraphy. 

A sample year or two may prove interesting : 
1804. Rhodium and Palladium discovered b y  Wollas­

ton . First Steam Rai l way and Locomotive, by 
Richard Trevithick. Col. John Ste vens Applies 
Twin Screw Propel lers in Steam Navigation. 
Winsor Takes Out Bri tish Patent for Il luminat­
ing Gas, Lights Lyceum Theater and Organizes 
First Gas Oompany. Lucas' Process of Making 
Malleable Iro n  Oastings. 

1893. Acheson's Process for Making Carborundum. 
The Yerkes Telescope. Edison's Kinetoscope. 
Production of Calcium Carbide in E lectric Fur. 
nace by Willson. 

These are a few examples taken at random from a 
list w h ich covers a h undred years of invention. This 
list must not be confounded with the general classifi­
cation of the s ubject matter which comprises the prin­
cipal part of the book. The third chapter is devoted 
to the Elect.ric Telegraph, and in it w i l l  be found a pho­
tograph of Prof. Henry's original electro-magnet and 
a n um ber of other engravings which ad mirab l y  serve 
to elucidate the text, including one showing Marconi 
transmitti ng the n e ws of t h e  yacht race of 1899 by 
wireless telegraph y. The next chapter is devoted to 
the Atlantic Oable, and this is in turn fol lowed by one 
o n  the D y n amo an d its applications, accom panied by 
a n u mber of excellent engravings. 

The Electric Motor, the Electric Light. the Tele­
phone and Miscellaneous Applications of E lectric i ty 
fol lo w. The Steam Engine occupies three chapters, 
one devoted to the Steam Engine including turbines, 
another to the S t eam Rai l way, and a third to Steam 
Navigation . The chapter o n  Pri nting gives in the 
most comprehensive mannel' the development of the 
printing press from the time of Benjamin Franklin to the 
latest octuple press. It also includes the m anufacture 
of paper pulp and the setting of type by the linotype. 
The chapter on the Typewriter, Sewing-machine and 
Reaper are fascinating and show that the story of i n­
vention is not without its romantic element., In the 
ch apter o n  Vulcanized Rubber, i n  w h ich the struggles 
of  Oharles Goodyear are descri bed, this is  e ven more 
pronounced. The chapters on Ohem istry, Food and 
Drink, Medicine, Surgery and San itation give a vast 
amount of information wh ich is not read ily accessible. 
The Bicycle and Automobi l e  are treated at consider­
able length , and the chapter is well i l lustrated. T h e  
Phonograph, O ptics, Photograph y, X-Rays, all  have 
cbapters devoted to them. Gas-lighting, O i vil En­
gineeri ng, Wood-working, Metal-working, Fi rearms 
and Explosives, Textile!', Ice Machines, Liquid Air 
and minor i n ventions are all  treated in most in­
teresti n g  ch apters. The book i s  admirably iIIust.rated 
and is attracti vely grinted and bound. 

• I . ,  • 
Latest NeW's ot' the Peary Expedition. 

Fu rther detai ls of the Peary ,expedi tion have now 
come to hand. Dr.  Leopold Kann was the on l y  mem­
ber i n  that party who arrived on the whaler " Eclipse " 
from Davis Strait. D r. Robert Stein.  of the Uuited 
States Geological Survey, decided to wait for trans­
portation wh ich would land him in America, and Mr. 
Samuel Warmbath of Boston wished to remain at. Cape 
Sabine for a time. Lieut. Peary passed the winter at 
Etah on Sm ith Sound, near the i:spotl where Dr. Hayes 
had his winter quarters i n  1860, and not far from the 
scene of the Greely  disaster. I n  February and March 
D r. Kan n's winter house at Bedford, on Pym Island, 
was visited t h ree t imes by memberS of the Peary ex­
ped ition ; the last time Lieut. Peary h i msel f  com­
manded the sled ging party. The Lieutenant stated 
that abou t  ten months previously he h ad met Sverdrup 
i n  the Kane Bas i n ,  north of S m i th Sound. The S,'er­
drup party h ad fnl ly explored E l l esmere h interland, 
m app i n g  out a region that was h i t herto a blan k on 
the charts. When the Peary and Sverdrup parties 
separated, it was Sverd rup's inten tion to ex plore 
t h e  vast area of land and water in and around Jones 
Sound beyond Cape Eden. Dr. Kan n believes that 
S vprd rup, on t h e " Fra m . "  i s  now winteri n g  in Jones 
Sou nd.  The autumn has been very tempestuous, and 
the ice was such as to render navigation next to i m­
possi ble, and it is not thought that the " Fram " w i l l  
come home this year. Lieut. Peary had t wo h u ndred 
dogs and twenty-seven sledges, but underrating t he 
diffi culties of the journey, and not hav i n g  a sufficiency 
of food, most of his dogs d ied. Dr. Kann considers 
that it is certai n t hat Lieut.  Peary is now winteri n g'  
at Fort Con ger. When D r. Kan n left C a p e  York 
on the " Ecli pse ."  on June 9, the . .  Wind ward ," ex­
pected to touch there about the m i ddle of July, where 
orders from Lieut. Peary which Dr. Kann had brought 
were left with the E�q u i lllaux.  

• I .  I • 
THE Russian government has decided to make the 

metric Rystelll of weights and measures compulsory, an d 
the M i nister of. F i n ance i s  now engaged in considering 
the time anli manner of introd ucing this reform. 
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1I. THE ELECTRIC CHDrlE. 
BY GEORGE ... HOPKINS. 

To secure practice in mechanics or in electrical work, 
the amateur may as well construct something for 
actual use. A very useful and pleasing electro-me­
chanical device is an electric chime to be used as a 
door bell or call bell, or in connection with a clock. It 
serves its purpose as a call and gives an ever·changing 
[<eries of harmonic notes. 

The first step toward the construction of th is device 
is  to pu rch ase the toy known as the tubophone, and 
"elect three of the tubes whic h  produce a ch ord, o� if  
the maker prefers it,  he may buy a piece of man drel 
drawn brass tubi ng, % i n ch external diameter, with 

wa l ls ...l� i nch thick, and cut off three pieces respecti vely 
7%, 8%, and 9% inches in lengt h ; each of these should 
be laid upon two short pieces of soft woolen cord, with 
the cord touching at nodal points, that is, at exactly 
one-quarter of the length from the end. Arranged i n  
this w a y  t h e  tubes give out a clear note when struck 
with a sma l l wooden mal lbt. By com paring these notes 
with those of a piano or other m usical i nstru ment, the 
t ubes may be tuned. T he pitch is raised by shorten­
ing the t u be, but as tbere is no practical way of lo wer­
i n g th e  pitch after tbe t u be has once been sbortened, 
it would be ad vi sab le to cut the tubes a little longer 
than the measuremen ts given. A baseboard having a 
short stan dard is provided. and to the u pper portion of 

t h e  standard is secured a board into w h ich are driven 
th ree pai rs of wirt' nails, the nails in each pai r corre­
"pon d ing in position with the nodes of one of the 
tubes. The tubet! are suspended from these nails by 
soft cords passing arou u d  the t ubes at the nodes or 
poi nts of no v ibration, leavi ng the t uhes free to vi brate 
at the center and at the ends. 

N ow it rem ains to construct the electro-mechanical 
device for striki ng the tubes. '1'0 the baseboard are 
8ecu red th e an g led ends of three strips of s pr i ng brass, 
.... inch wide and -b inch -thick, which extend above 
t.he tubes and carry small wooden mal lets in position 
to strike the m iddle portion of each t u be.  T h e  m al­
lets are secured to the springs by means of ord i nary 
wood screws passing through the springs into the 
mal lets. 

Beh ind the springs, at or near their m i d - length, is 
p laced a diagonal strip of wood, h aving secured to its 
ou ter edge a s tri p  of felt or chamois skin .  The spri n g 
strikes th is piece and allows the mal let to strike the 
t u he and spri ng back without j arri n g. Beh ind the 
s pri ngs is supported a s mal l shaft on wh ich is placed 
a wooden cyl i n oer about 1 inch in diameter and 2% 
inches long. In the cylinder and opposite t he spri ngs 
are i nserted wire nails. arranged to strike sh ort i n­
c l ined strips riveted to t h e  springs. T h e  n a i l s  are 
pl aced so that they will strike the i n c l i ned strips i n  
d ifferent orders ; for example : 1 ,  2 ,  3 ;  3 ,  2, 1 ;  2 .  3 ,  1 ;  
1. 3, 2. 

A toy electric motor having a three-pole armature 
is used for turni ng the cylinder, and two clock wheels 
and a p i nion are em pl oyed for reducing th e speed . A 
worm is placed on the armature shaft of th e motor, 
w h ich en gages the first of the clock wheels. T h i s  worm 
may be cut in a lathe, b ut if this is  incollven ien t, a 
w i re may be wound spiral l y  arou n d  t h e  armature shaft 
and soldered. It wil l. of course, be necessary to wind 
the spiral so that it wil l  fit the teeth of the clock wheel. 

and the surp l us solder should be scraped from the wire 
to d i m i n ish friction. T he motor is prov i ded with bind­
i n g  posts to receive the battery wires. One or two cel l s  

o f  d l'Y battery w i l l  r u n  t h e  chi me. T h e  ch i me is used 
in place of a n  ordi nary call or door bel l ,  or it may be 
used in connection with a clock, as shown, for making 
cal l s  at eertai n hours. 

The push button shown in the sectional view is made 
to close the ci rcuit when the chime is used i n pl ace of a 
call  bell or door bell .  The button is read i ly made by 
bor i ng- a l'lm al l block. A, of hard wood in two d iameters 
to recei ve the head and back of the pearl collar button, 
B, the back of wh ich is  held in p lace by the apertured 
piece of veneering secured to the face of the block by 
small screws, while the head of the button rests on a 
curved brass spri ng, C. secured in a slot in th e back of  
the block , A, by a screw. The outer end of th e spring 
projects beyond the side of the block to recei ve one of 
the circuit wires. This slot is fi l led below th e spri ng 
w i th insu lati ng material , and a brass plate, D, is 
secured to the back of the block, A, and has upon one 
edge an apertu red ear for receivi ng the other circuit 
wire. The plate, D. is secured to the back of the block 
by smal l screws. The free end of the spring, O. is 
cu rved over to a point near the brass plate, D, so that 
wh en the spring is depressed by pressing the button, 
B, it wi l l  toucb the plate and close the circuit. 

The annexed diagram shows an appl iance which en­
abIes the chime to be u sed in con n ection with a cl ock. 
In fron t  of t.he dial  of an ord i nary clock are secured 
the ri n gs, A, B, made of h inch square brass wire. 
The supports are of insulating material , and the rings 
are concentric with the arbor carrying the hands. The 
hands are bent outward l y' t.o permit of extpn d i ng over 
the ri n gs w i tho u t touch i n g them, an d to i nsure the 
han ds agai nst elect rical cc,ntact wi th t h e  ri D!�s a th i n 

short sleeve of paper is s l i pped over each hand n ear the 
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free end. Each ring has several small radial holes bored 
in it to receive the brass nails, the heads of which pro­
ject sufficiently beyond the front surface of th!l rings 
to enable the hands to touch them as they pass. 

The circuit wires connecting the battery and the 

chime are connected one with the outer ring, A. the 
other with one of the springs of the cut-out s w i t c h  
shown in the open ing formed by t h e  breaking away of 
the dial . The other spring is con ,nected with the i n ner 

ring. B. T he springs are insu lat�d from each oth er'. 

On the sleeve which carries the h our hand is 
mounted the crossed slotted cam. C. a lso shown de­
t ached i n  the larger figu re. In the s l ot of th is  caUl is  
a boat-shaped fol lo wer which s lides easi ly i n  the slot 

o 
CHIME WITH CLOCK CONNECTION. 

PUSH BUTTON. 

ELECTRIC CHIME. 

and is lon ger than the wid th of the slot. so th at i t  can. 

in fol low i n g the slot. take the inner and o u ter portions 

of the slot i n  a l tern ation. The fo l lower is pi voted to 
thtl an !d ed lever. a, w h ich is pushed b y the cam be­
tween the parallel spri ngs and withdrawn from them 
in alternat ion once in 12  hours. The object of this 
arrangement is to cut out the chime at night and put 
it i n  the circuit in the dayti me. The cam, C, and the 
angled le ver. a, are insulat ed from the clock movement. 

A swi tch . D. is prov ided for th rowing the device out 
of action at any time. 

It will  be seen that the hour hand must come i n to 

contact with the nai l  on the i nner circle and the minute 
h an d  must touch the nai l  i n  the outer circle t.o com­

plete tbe circu i t, and cause the chime to sou nd . The 
d u ration of the chi ming is  l imited by the time the 
m i n ute hand is  in contact with the nail .  The clock 
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when arranged as b ere shown sets off the chim e  at 8 
o'clock, 12 o'clock and 5 o'clock. It is now about to 
ring the chime for 12 o'clock. 

• · e l  • 
The A utomobile Exh ibition at Grand Central 

Palace. 

Practical l y the w ho le of the exhi bits wh ich were d is­
p layed i n  th e late exhibit under the auspices of t l r P  
Au tomob i le Club o f  America, at Mad ison Squ are GHr­
den , are to be seen at th e Grand Central Palace Expo­
sition of this  city, w h ich is to run for two weeks fr�lll 
NovellJ ber 14. A novelty wh ich attracts considerable 
attention is an au tomobi le propel led by l i qu i d  air. 
'I'he machine is practical ly a loco mobi le carri age w ith 
l iqu id ai l' storage cy l i nders s u bstituted for the bo i lel' 
and water and naphtha tanks of the 10colIl.obile. Th pre 
are several n ew types of steam engi nes designed for 
autolllo bile work ;  one of th ese is a vertical two-cy l i n der 
engi ne. not u n l i k e  those used i n  the locomobi le, in 
which a rotary val ve operated by bevel gearing on the 
crank sh aft replaces tbe l ink motion of the latter en­
gine. T here is also shown a two-cyli ndt'r rotary engine 
with a val ve gear and reversing motion of extreme sim­
plicity. Another exhi b i t  that attracts considera b l e  
attention is that of t h e  E. R. Thomas Motor Com pany , 

Buffalo. N. Y. . wh ich includes a particu larly handsom e 
motor bicyc l e known as the Auto-Bi. This mach i n e  
conforms without an y variat ion i n its general ou t­

line to the standard bicycle . A 1% h orse power motor 
and tan k are carried with i n  the d iamond frame. 
and power is transm i tted to the rear wheel by means 
of a leather belt. T h e  weight of this bicycle, which is 
beautifully finished, is 75 pounds complete. 

The heavy loads wh ich are imposed upon the axle 
bearings of the automobiles renders the ball bear i n g  
u nequal t o  t h e  service required, except i n  the case of  
t h e  lighter machines. The best resu lts a.re obt a ined 
with bearings of the roller type. One of the most � u c­

cessful of these, which has been doing good work in t h e  
cab service of New York city, is made b y  t h e  American 
Roller Bearing Company. It is a straigh t bearing with 
an en d - adj ustmen t but no diametric adj ust ment. T h e  
bearing consists o f  a set o f  main rollers to sustain the 
wei�h t running in races in the hub and on the ax le. 
T h e�e main rol lers are separated and guided by inter­
mediate smaller rollers, which carry no weigh t and 
act as � eparators merely. The whole bearing is  as­

sembled in such a way that th e  parallelism of the main 
rol lers is carefull� preserved . We were shown a rol ler 

wh i ch , after one and a h alf years i n' electrical cab ser­
viI" '. failed to sho w an y wear that cou l d  be detected by 
the micrometer gage. 

The Woods Motor Vehicle Company and the Wav­
erley Factory exh ibited pleasi n g d esigns of their several 

electric vebicles embody in g  i m proved features of motor 
construction. 

. ' . .  
Sawdust as Fuel I n  A u stria. 

Consul Hugbes, of Coburg, says that in Austria. 
wh ere everyth ing in the sh ape of fuel is being care­
fully investigated, sawd ust is i mpreg n ated with a llJ ix­

tu re of tarry substances and heated to the proper tem­
perature ; it  is then passed over a plate of iron heated 
by steam , from which a scre w con veyor takes it  to a 
press, where it is com pressed into briquettes of t h e  
required size. The press turns out n ineteen p e r  mill­
ute. weighing two -fifths of a pound each, and m easu r­

ing 6 by 2% by 1% i nches. The ca loric power is about 
the same as that of lignite, with but  4 per cent of a�h. 
One factory produced last year over 7,000.000 briquett es. 
costing about 16 cents per thousand, and selling at from 
95 cents to $1 . 

• • • • •  
The C u rrent S upplement. 

The current SUPPLEMENT. No. 1299, is of u n mm a l  in­
terest and vari ety. . ,  The Section of Agricu l t u re a n d  
Alimentation , Paris Exposition," is descri bed and i l l us­
trated . ..  The E u cal yptus " is  by Nicolas Pike. 
.. Physical Growth in a C h i l d " is an i nteresting an ­
thropologieal art icle. . .  Sven Hedin's Travels in  
T h i bet " is by H .  K. Geissel . " A  Scott ish National 
Antarctic Exped i tion " is  ful ly described. . .  Sym bol ic 
ROCKS of N e w b u ry an d Byfield, Mass. , "  is by Horace 
C. Hovey, an d is i l lustrated by eight engravings. 
. .  Pan- American Exposition Notes " are published for 
the first time. T h ese will  be P I] bl ishI'd in nearly every 
n Ulll bPf. " How C rucibles are Made " is an interesting 
tech n ical artic l e. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural IlDplelDents. 

STRAW-STACKER. - CONRAD GLAUlIl. A·udubou. 
Minn. The straw-stacker can be used in connection 
with any thrashing-machlne, the straw being distributed 
so that a perfect stack can be readily built up. The 
stacker is so constructed that its entire body or trunk, 
Including the delivery-spout. may be vertically adjusted 
without Interfering with the blower or fan. and so that 
the delivery-spout may be horizontally adjusted in· 
dependently of the vertical adjustment of the body or 
trl\Uk of the machine. 

Miscellaneous I nventions. 

DISH-WASHER.-FRANKLIN S. HOGG. Mauhattan. 
New York city. The invention provides a device by 
means of which a dish may be securely held, turned in 
any direction. and every portion of its surface thor­
oughly cleaned ·wlthout bringing the hand in contact 
with the dish or with the swab used for cleaning. 'rhe 
device comprises a clamping. section, a cleaning-section, 
and a connecting-section. all of which sections are ad­
justahly and universally connected. 

SASH·PULLEY.-JoHN DUFFY. Grand Rapids, Mich. 
The novel feature of the inven tion is a pulley. casing 
provided with side lIanges and overlapping portions. 
One overlapping portion ha� an opening and the other a 
tonl(ue. On the other end of the casing there is also a 
tongue. Both tongues are to be bent out into engage. 
ment with the end walls of the mortise after the casing 
has been inserted in the mortise. It is. therefore, evident 
that the pulley casing is easily placed in position. 

NEWSPAPER OR LE1'TER·FILE. - HENRY P. 
KREHBIEL. Canton, Ohio. On a base, file or imp"ling 
studs are mounted. together with rotatable posts each 
having a lateral arm and arranged opposite the stnds. 
On each of the posts a clamping. block is adjustable and 
arranged to engage the po�t. When the papers have 
been Impaled on the studs. they are secured hy slidiug 
the blocks upwardly and turning the posts so that their 
npper free ends are located above the studs. 

TRUSS.-JOSEPH FANDREY, Los Angeles. Cal. A 
pad IS employed provided with a projected portion be­
tween tbe ends. The projected portion has an approxi­
mately horizontal lower wall which extends diagonally 
of the pad. The portion below the projected portion 
has a cnrved or dished upper face. 

COMBINED PENCIL· HOLDER OR PR01'ECTOR 
AND LETTER-BALANCE.-OTTO BEOKlllANN, Mann. 

Marine Iron Work.. Chicago. Catalogue free. 
U U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notion •. Waterbury Bntton Co .• Waterb'y. Ct. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St .• 

Chagrin ];'all.. O. 
Book U Dies and Diemaking," �1, postpaiu. J. L. Lucas, 

Bridgeport. Ct. Send for Index .heet. 
Inventions developed and perfected. Designing and 

machine work. Garvin Machine Co .• 141 Varlck St . •  N. Y. 
The celebrated U Hornsby-Akroyd " Patent Safety OU 

Engine is built by tbe De La Vergne Refflgerating Ma· 
ohlne Company. Foot 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. �. Munn & Co., publishers. 381 Broadway. N. Y .  

Mexican Government Contracts, Concessions. Rall­
ways. Lands, Mines, Patents, etc. Address Ernesto 
Chavero, Attorney at Law. Member of the Mexican 
Federal Congress. 3d Coion 1020. P. O. Box U9. Mexico 
City. Mexico. 

r;r- Send for new and complete catalogue of Scient.illc 
and other Book. for sale by Munn & Co., 361 Broadway. 
New York. �"'ree on application. 

HINTS TO CORRESPONDENTS. 

Names and A ddress mu.t accompany all lette ... or no attentIOn will be paid thereto. ThlB ill for our information and not for publ icaLion. 
References to former articles or answers should 

give date of paper and pa/.,'Il or number of question . 
I nquiries not answered in reasonable time shonld 

be repeated ; correa�nden ts will bear in mind tbat some answers reqmre not a little researcb. and, 
though we endeavor to reply to all either by letter or in this department, each must take his tnm. 

Bu yers wishing to purchW!e any article not advertistd in our columns will be furnished with addreeses of houses manufacturing or carrying the same. 
Special W ritten I n rorlDatlon on matters of personal rather than general interest cannot be expected withont remuneration. 
Sclentlfie AlDerlcan S u p "leme u t s  referred to may be had at the office. PrIce 10 cents each. 
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ltUne.·a) .. sent for examination should be distinctly marked or labeled. 

hcim. Germany. The inventor has combinej a pencIl- (7991) H. S. asks : How is the carr y i n g  
holder or  protector with a letter-halance in such a man- capacity of  German silver wire calculated ? A. The ner that the exterior appearance of the former is not carrying capacity of German silver wire can be cal­materially altered. The device is especially convenient cnlated if Its composition is known, but the variations for travelers who often lind difficulty in ascertaining the from the tbeory will be so great In any practical case weight of tlieir letters. that it is better to determine carrying capacity experi-

CANDLE-HOLDER.-MARTIN HAGEN. Cashton, Wis. mentally, that is, lind what size of wire wi l l  carry the 
That Christmas trees are easily set on fire when a cahdle current wlthont overheating. l'he factors for the calcu· 
hili! burnt down to the last has been only too fatally lation of carrying capacity are the speclllc heat, the tem. 
proven time and time again. Mr. Hagen. in order to perature coeffirient, the emissivity, and the specific re­
prevent this danger of fire. provides an improved candle- sistance. The "pecillc heat of German .il"", of copper 
holder and automatic extingul.her. From the holder a 60 parts. zln" 14 parts, and nickel 26 parts. i. 0'097, that 
vertical guide extends. which supports an angular plate of copper is 0·093. Hence to heat the German silver wire 
resting on the candle, and a reOector. As the candle as much as the same size of copper wire will requtre 
burns away, the plate descend •• r.arrying with it the reo n as much cunent. But the temperature coefficient of 
lIector. When the candle has all been burnt, tne re- German silver i. 0·1 : hence ten times as much current 
lIector is cansed to drop upon the wick so that the lIame will be required to heat a wire of German silver as would 
is exthignished. The action is entirely automatic. he required to heat one of the same size of copper. The 

I 'iK. PAD - STAND. -EDWARD G. WOODY, Wilming- specillc resistance of German silver is 13, as compared 
ton, N .  C. The object of the invention is to provide a with copper. Herce tile heat of the German silver wire 
new ink.pad or casing for removably holding an ink.pad will be generated in Ii wire of n the length and surface as 
and preventing dust from settling on the pad, thus in.ur- ' that of a copper wire of the same size. Hence the emis· 
ing at all times a good inking of the stamp. The pad is sivity of the German silver wire i� involved. We are 
received hy a casing having an inclined, self.c1osing not a�le to find any data of the radlsting power of Ge:­
cover adapted to swinging rearwardly upon pressure· man sIlver a. compared with ("opper.. If you. have thIS 
from the hand carrying the .tamp. When the stamp factor, use It as above and the carrymg capacIty will be 
bas boen inked and withdrawn from the box the cover �he produ�t of the sever�l factors mnltiplied by the carry. 
cl"ses. I 

109 capaCIty of copper Wire . 
GAS.BURNER.-THEODORE E. SINNBERG, 54 Vicar- (7992) A. E. C . asks how to make 8park 

age Road. Camberwell. London, England. The invention coil that in connection with two or three cells of dry cell 
relates to atmospheric gas-burners used for incandescent I battery will give s�k large enough � light a gas jet ? 
lighting and has for its object to enahle the gas supply A. For the dlmen.lOns of a spark c01l, see SCIENTIFIC 

and air supply to he regulated to each other so as to AlIlERICAN, vol. Ixxxii. No. 26. answer 7905, price ten 
secure the best poesible result in illumination. The in- cen ts. 
vention alAO enables an ordinary luminous lIame to be -======================­

NEW lIOOKS. ETC. temporarily obtained without removing the atmospheric 
burner, shonld the incandescent mantle become unser-
viceahle when 1\ new one is not at hand. Up-To-DATE AIR-BRAKE CA TECHISM. By 

Robert H .  Blackall.  T welft h Edi· 
DENTIFRIC�.B o 'r T L E. -

.
C�R-LOWREY GLASS rion, Revised and I<�nlarg"E.'d. Ne w 

COlllP"NY. Baltimore. Md. DentIfrice bottleA have usu- York : Norman W. H !' llley & COIU-ally a glass h�y, a metal cap, and � cork. stopper. The pan y. 1900. 12mo. Pp. 254. Price metal Is so easily corroded and tarnIshed. that the goods ,1 50 cannot be sold when kept in stock for a cOII�lderahle 
I 

' .  
time. Labels nsually cover and conceal the cork. Some- The suhject is a most important, one, and railway m�n 
times bayonet.joint stoppers are employed. as well as , cannot be too well posted on the latest developments m 
valved plugs. The present invention improves upon all 

I 
air-brake practice •

. 

Th: prese�t volume is now in its 
these formA and marks a new .tage in the manufacture twelfth edItion, whIch 18 suffiCIent guarantee of the ex­
of dentifrice bottles. The stopper is screwed In the cellence of the work. The question and answer style 
neck. In a dischalWl.opening In the stopper a plul( or w�ich has bec�me so popular �mong rai lway men is re­
valve IIts, which is locked in place by means of a groove tamed. The dIagrams are particularly clear. 
and a coactin� lug. 'rhe constrnction of the bottle is THE ELEC1·RO· MAG NE1·. Edited by such that material is saved. that the parts canuot corrode Townsend W olcot t .  J er8P v Citv : and can be readily removcd and replacf!d. Varley D u plex Magnet Com pany. 

161 1 10.  Pp. 60. 
Designs. The author develops the electro·magnet along a new line 

BOX. BLANK.-CARL ENGBERG, St. Joseph, Mich. which, on the whole, is rather interesting. Specillc in_ 
The design in its entirety consi.ts of center piece. hav- .tructions are given for de.iglling magnets of various 
ing ronnded comers Hnd sUe lIanges. extending from ' sizes. Various formulas are also given. 
the sides of the center pieoe and having' at their ends 
somewhat inwardly-dellected end lIaps. Each lIange 
has narrow llaps on its outer side, reaching onto the end 
lIaps. The ends of the center piece have end lIanges, 
extending between opposite end lIanges and projecting 
somewhat beyond them. 

FURNll'URE-BUFFER.-SIEGlIlUND SALOMON. Man. 
hattan. New York city. The huffer has a circular body 
portion. at one side of which is a central semispherical 
projection; and extended from the edge at the opposite 
side are tooth.HIre structureB. 

INDEX OF INVENTIONS 
For whieh Letters Patent of the 

United States were Issued 

for the Week Ending 

NOVEMBER. 13,  1 900, 

A N D  B A C H  B B A R I N O  T H A T  D A T E. 

NOTlI.-Coplea of any of these patents can be tar- [Bee note at end of lilt about copies of these patenta.] 
Dillhed by MUDn &I Co. for ten cents each. Please Btate 
the Dame of the patentee, title of the iDTention, and date ' AcId. makllllt anthranllllo. SeIdel &; Prens • . . . . • • •  661.821 
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Air brake mechanism. oar. D. Beemer. . • . • . . . • . • • .  661.672 Air brake .y.tem. storage, W. K. Omick. : • • • . • • • • •  e61,584 Alarm. See Fire alarm. Automobile. D. M. Pfautz • . . • . . . • . • . . . . . . • . . . • • • • • • •  661.704 Automobile boiler vaporizer. J. B. Walker . • • . . . . .  661,651 Automobile controlling mechanism. J. G. Mac-Pherson . • . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . • . . • . .  661.643 Balloon. controllable. L. Steven •. . . . . . . . . . . • • . • . . . .  661.826 Band cutter and feeder. E F. Bi •• onette . . . . . . . . . .  661.632 Bath tub and couch. combined. W. R. Permar •• . .  fibl.703 Bearinl!(. roller. J. So Hodfrey . . . . . . . . . . . . . . . . . . . . . . . . 661,863 Bearings • • heet metal calle for roller. J. A. Per-kin.. . .  . . .  . . . .  . . . .  . . . .  . . . .  . . . •  . . . . . . . .  . . . . . . . . . . . . . . .  661.769 Bed bottom, sprIng, Locklin &; F·ox . . . . . . . . . . . . . . • •  661.808 Bed. convertible. K. K. Stenhou.e . . . . . • . . . . . . . . . . .  661.626 Bed • •  prlng. J. M. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . • .  661,938 Bell •• chime of, H. Kru.chwitz . . . . . . . . . . . . . . . . . . • • . 661.740 Belt. J. Hilder . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • • • • . . . .  661,695 Belt. apparel. A. J. Claw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,689 Belt for straw .tacker •• drag. M. Hetneke. . . . . . .  . 661,607 Beverage.. steaming tray for bottled. P. D. Laible. . . . . . .  . . . .  . . . . • • . . . . . .  . . . .  . .  . . . . . . . . . .  . . • . . .  661.804 Bicycle. A. M. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.1i3O Billiard table. convertible. O. F. Bartel . .  . . . . . . . . . .  661.928 BaUer. See Steam boiler. Water tube holier. Boiler. M. Coryell . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  661,(99 Boiler furnace and chain grate stoker therefor, 
R. M. Snyder . . . . . . . . . . . . . . . . . . . . . . .  , . . .  . .  . . . . . . . .  661.675 Boiler •• removing .cale from. E. D. Hopcroft . . . . 661,873 Bolt •• etc .• apparatus for making. W. W. Mul· ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.917 Book, bill or account .lip holding. F. E .. Brad· dock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .  , . . . . . . .  661.710 Book cover machine. A. I. Jacob • . . . . . . . . • . . . . . . . .  , 661.763 Book. manifold order. '1'. McDowell . . . . . . . . • • . . . . . .  661,722 Boot or shoe bolder, J. A. rl'icknor . • . . . . . . . . . . . . . . . •  661,565 Bottle cooler pump attachment, J. H. Brandt . . . .  661.637 Bottle indicator. W. J. Barrett . . . . . . . . . . . .  , . . . . . . . .  661.(82 Bottle.stopper retainer, G. 1'. Chapman.; . .  �: . . . . .  661,789 Bottle top. cap.ule. F. A. Wilmot . . . . . • . . . . . . . . . . .  661,836 Bottle washing machine. G. von Langen . . . . . . . . . .  661,805 Bottles containing volatile liquids, stopper for, 
II. Goetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  661.659 Bowhnll aUey. H. Bloutb . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.90;J Box. See Hat box. Lunch box. Match box. Tooth powder box. Bracket. See Adju.table bracket. Lamp bracket. Brake. See Air brake. Car brake. Elevator brake. Brake block .hoe. M. Potter . . . . . . . . . . . . . . . . . • . . . . . .  661.705 Brake controller, electriC. J.  C. Lincoln . . . . . • • . . . . .  661.880 Brake switch, emergency. W .  M. Brown . . . . . . . . . . .  661,491 Brick machine. hydraulic. W. N. Graves . . . . . . . . . .  661.86<1 Bucket. well. R. �'. B. Logan . . . . . . . . . . . . • . . . . . . . . . . .  661.883 Buggy spring gear. N. We.ton . . • • • . . . . . . . . . . . • . • • . .  661.709 Bun.en burner. E'. M. Brooks . . . . . . • • . . . . . . . . . . . . . • •  661.4811 Bun.en hurner. L. L. Rowe . . . • • . . . . . . . . . . . . • . . . . . .  661.ti4tI 
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Vapor burner. Vegetation burner. Burning pulverized fuel, apparatu8 for, F. H. I..eWi8.. . . . . . . . . • . . . . .  . . . • • • • •  • . • •  • • • •  . • • •  • . • •  • • . •  • • •  661,700 Bushing. barrel. Hart & Worth . . . . . . . . . . . . . . . . . . . . .  661,519 Button and culf holder. combined, H. N. Lip. hard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.916 
8:�er:e�a�ir����graphlc. H. M. Reichenbach •• 661,894 

Can holder. F. E. Norman . . • • . . . . . • • • • • • • . • • • . . . . . . 661.889 Can opener, H. E'landers . . . . . . . . • . • • • • • . . . . . . . . . . . . .  661 .507 Can opener. L. C. W itkow.ki . . . . . . . . . . . . . . . . . . . . . . . 661.57 0 Cans, combined cover and strainer for milk or creaming. H. l1.. Case . . . . . . . . • . . . . . . . . . . . . . . . . . • . 61ll.(98 Car brake, S. E. Clark.on . . . . • . . . . • . . • . •  � • . . . . . . . . . . .  661.495 Car. convertible, J. O'Leary . . . . . . . . . . . . . . . . . • • . . . . . .  661,9'21 Car coupling. chain. Sullivan &; Mahoney . . . . . . . . • .  661.941 Car door, di.appearlng grain. '1'. G. Cocking •. . . . . .  661.713 
8:::.'lf:��� J�g�\�rey�: .�.����.� : : : : : : : : : : : : : : : : : : : : : �l:� Car. hopper bottom. G. I. King . . . . . . . . . . . . . • . • . . . . .  661,b"98 Cllr mover. A. J. Maine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.884 Car �witch controllIng device, surface, C. G. Hauer. . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  661,841 Carbon brushes, connecting conductors to, A. I�. Rohrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . • . . .  661.&"9 Carbureter, A. Griebel . . . . . • . • . . . . . . . . . • . . . . • . . • • • • . .  661.660 Carbureter. '1'. B. Jelfery . . • • . . . . . • •  , . • • . • • • • . . . . • • . .  661,b"97 Carbureter. J. C. Winans . . . . • . . . . . . . . . . . . . . . . . . . . . . .  661,5b"9 Carpet strips, machine for cutting, raveling, and cleaning. A. Hafter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fibl,ti05 Cartridge holder for charging magazme firearm •• P. Mau.er • . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  661,7(3 Case. See Packing case. Pocket ca.e. Casement. W. Youlten . . . . . . . . . . . . . • • . • • . . • . . . . • • . . . .  661.652 Casket body rest. '1'. W. Coughlin . . . . . . • • . • . . . . . . . .  661,635 Chain link. C. L. Half. . . . .  . . . . . . • • • . . . . . . . . . . . . . . . .  661,661 Chairs • •  afety attachment for Infant.' high. H. 

B. John.ton . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f.61.764 Check carrier, baggage. A. M. Goodwin . . . . . . . . . . . .  661.b"91 
8�h��.ef ,��<fu��f�:;.e: .�: .��'.":������: .. .
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8��g:·d�.:.;i-.��I��·Evej.icii : : : : : : : : : : : . : : : · : : : : : : : :  �l:� Churn power. T. M. Lattimore . . • • . . . . • • . . • • . . • . • . . .  661,613 Clamp. See Saw clamp. Clamp and lifting jack. combination, P. Broad· books . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . • • • • • • • •  661,(88 Cleaner. See Pea cleaner. Clutch� H. L. Arnold • . . . . . . . . . . . . . . . . . • • . • • • • • • • • • . . .  fibl.479 Clutoh. rod or rivet. H. Alaman . . . . . . . . . • . . . • . . . . . .  661.901 Coating one metal with another and resulting 
co&�O�o'!.c;ie�: �:W:re��: : : : : · : : : : : : : : : : : : : : : : : : :  :.:� Combination lock. A. N. Stall . . . . . • • • . • • • • • • . • . . . • •  661.560 Compass protractor, J. D. Barrie . • • • • . . . . • • • . • • . .  � 661.4:83 Concentrating table. 1. F. Monell • . . . . • • • . • • . . . . . . • .  661.886 Conveyer. H. W. Blai.dell • . . . . . . . . . • • • . . . . . . . . . . . . . .  661.842 Cooking uten.il. A. Welker • • • • . . .  _ . . • • • • • • • • . . • . . . . .  661,652 Cooler. See Milk cooler. Copy. holder. J. Bachelder . . . • • . • • . • . • • • . . • . . • • . . . . . .  fibl.785 Corner stake. J. S. Webster . . . . . . . • . . . . . . . . . . . . . . . . .  661.830 Cotton gin feeder and cleaner. T. C. Eberhardt . .  661,503 Coupling. See Car coupling. Hay track coupling. 
cou�1f:gC��r���i:tg ���lc';,�'!J�IWi'i·lison . . • . . . . . • . . .  661 .835 Cranberry separator. L. A. Hayden . . • • . . . • . . . . . . . .  661.801 Crate. shipping. Ill. M. Averill . . . . . . . . . . . . . . . . . . . • . . .  661.(81 Cream separator, centrlfugBtI, I .... Herlitschka. . . . .  661.527 Cru.hing roll. E. W. McCanna . . . . . . . . . . . . . . . • . . . . .  661.617 Culf holder. W. H. Graebner . . . . • . • . . . . . . . . . . . • • . . . . 661.692 Cultivator. F. G. Brigbt . . . . . . . . • . . . . . . . . .  , . . . . . . . . . . .  661.843 Currents. rectifier of alternating'polyphase, L. H. Hayne. . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.719 Curtain fixture. F. B. Jacobus . . . . . . • . . . . . . . . . . . . . . .  661.876 Curtain pole. Clark & Ullrich . . . . . . . . . . . . . . • • . . . . . . .  661,(94 CutLer. Bee Band cutter. Vine cutter. 
g;�t:; ��a�a:s�tg�h;i�g �:C��i��'ior' m<)tor: P: 661
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A. Renaux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.816 Delivery apparatus. automatiC, J. S. Beeman . . . . .  661.484 Di.play rack. F. C. Roger •. . . . . . . . . . . . . . . . . . • . . . . . .  661.645 Door holder. W. R. RummIer . . . . . . . . . • • . • . . . . . . . . . .  661.621 J )redging machine. Hoover & Mason . . • • . . • . . . . . . .  661,609 
Drll l .  See Rock drlll. Seed drill. 
Drii l lng ·machine. radial. V. F. Prentice . . . . . . . . . . .  661,586 Dye and making .ame, brown .ulfur, Elbel & Rosen berg. . . . . .  . • . .  . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . .  661,907 Dyes, transforming carbon. Gutzkow & Hamal· ka. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.800 Dyeinl' apparatu •• H. W. Boettger • . . . . . . . . . . . . • • • •  661.fl:J3 Dyeing turkey red. A. Fahrmann • . . . . . . . . . • . . . . . . . .  6bl,858 Egg .aver. E. Brann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.(87 Electric circuit breaker. B. P. Rucker . . . . . . . . . . . . • •  661.771 ElectriC circuit controlllnK device, E. W. Ham-mer • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  661.518 ElectriC machine brush holder, dynamo, C. W. Kragb . . . . . . . . . . . . . . . . •  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.51l8 ElectriC meter. C. W. G. Little . . . . . . . . . . . . . . . . . . . . . .  001.881 
�1:��gay:����.!i��\J:��'i.'::p�:er�: .�: ��:t.i�.: : :  ::It:� Elevator. See Hydraulio elevator. Elevator. J. Gary. . . .  . . . . . . . . . . . . . . . . . • . . . . . • • • • . • • .  661.716 Elevator boot. C. W. Levalley. . . . . . . .  . . . . . . . . . . . .  661.8i9 Elevator brake, O. It'. Hurton . . . . . . . . . . . . . . . . . . . . . . . .  6111.7M 
Elevator ram. hydraulic, R. T. Crane . . . . . . . . . . . . .  661.'=>16 End gate. wagon. A.  H. & S. A. Krin)!. . . . .  . . . .  . . .  661.582 Knjil'ine. See Oi l  en�lne. Rock dri l l engine. Rock drilliDIil' ell�ine. Rotary engine. 
En!<il)e. Ball & Omcer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661,f& 
En"dne attachment. gas. X. De la Croix . . . . .  " . . . . .  661,854 ElJ�ine circuit controller, electric, H. & J. 8. Letord . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flH1.742 ��nvelop. mnltlpie addre ••. M. N. Forney . . . . . . . . . .  6111. fi90 
f.:g�i��at��! W�vg[di.�f�ry . .  . . .  . . . . . • .  . . . . . . . . . . 661 .526 

�·Ilrrier·s implement. T. F. Drake . . . . . . . . . . . . . . . . . . .  661,733 �·eed trough . kno.ckdown. H .  Mendenhall . . . . . . . . . f.61.!J;17 Feed water heater. A. G. Hohen.tein . . . . . . . . . . . . . .  661.9.�2 
Feed water rogulator. 1. H. Davi • . . . . . . . . .  t;t;I.85.3. t;t;1.9OIl Feed· water .tralner for locomotives. J. P. Hayes 661.!I31 
Feeder. boiler, T. J. Whitney . . . . . . . . . . . . . . • . . . . . . .  661,782 Fiber cl"anln)! apparatns. L. 8ulhvan . . . . . . . . . . . . . .  001.7(9 Filter. A. �'. Gare.che . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . .  66l.fiOO 
���e���)n.J6�F:!�':�J�: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �g� Fire alarm. A. A. Ro •• . . . . . . . . . . • • . • • . • . . . . . . . . . . . . . .  61\1.555 Firebox. B. R. HOisington . . . . . . . . . . . . . . . . . . . . . . . . . . •  661.800 Fire englne hou.e •• alarm and releasing mechan. 111m for. E. P. Matter . . . . . . . • . . . . . . . . . . . . . . . . . . . . •  661.616 
Fires in closed compartments, extinguIshing. T. 

A. C1ayt.()D • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  661.497 

��gf:ot.:�°P.nJle�k��?�::::::::::::: : : : : : : : :.:= 
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. C. D. Brooke • . • • . . • • • • • • • • • • • • • • • • • • • • • • .  fib"I.788 

R':M��. ����·sfm�s��'.":��: : : : : : : : : : : : : : : : : : :: : :: ::Ut: 
Furnace. See Boller furnace. 
Furllace. C • .II. BateJ . • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • •  ·86l..606 
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Fumaoe. Laughlin &; Reu1eaux (reissue). . . . . . . . . .  11.869 
�����:·c�n�i.��i.:-���:. · siippe.: : : : · : : : :: : : : : :  �l:� Furniture. uphoistered. W. Volger • . • • • . . . . . . . • . • • •  e61.1i29 
Fu.e. electric, J. L. Cohen . • • • • • • • • • • • • • • • • • • • . • • • • •  661.498 
�::'.; a��'!;��::.u��flW�ite . . . . • • • . • • • • . • . . . . • • . •  661,781 Game. bowling. A. M. Belnke . . . . . . . . . . . . . . . . . . . . . . .  6til ,730 Garden tool. H. L. Childer • . . . . . • • • • • • . • • . . • • • . . . . .  661.790 Garment pad. 1. Lowenthal . . . . . . . . . . . • . .• • • . • . . . . . . .  661;935 Garment supporter. A. W. Schneider . . • • • . . . • • • • . •  661.556 Ga. generator. acetylene, W. S. Hamm . . . . . . • . • • . .  6111.761 Gas generator, acetylene, '1\ Do McClary . . . . . . . . . . .  661154:7 Gas, mechanism for charging closed compart-ments with. T. A. Clayton • . . . . . . . . • . . . • . . . • . . . . .  66U96 Gas motor. N. A. Guillaume . . . . . . • . . • • • . • • • . • . . . . . . .  661.88.'; Gas pressure reQ'ulator. '1'. Hahn . . . . . . . . . . . . . . . . . . .  661.&i7 Gas rever.ing valve. H. E. Schild . . . . .  . . . . . . .  . . . . .  fibl.670 Gasic:g,a£�X���� . �?r 

• .  �����?:�� . . �� . ����.r.���: 661,784 Gate. See End gate. Gearing. friction. T. Foster • • • • • . • . . . . . . . . . . . . . . . . . .  661.909 Generator. See Gas generator. Steam genera-tor. . 
Glass .heets. machtne for rolling. W. W. Pilk. ington . . . . . . . . . . • . . . • • . .  ' • . . . . . . . . . . . . . . . . . . . . . . . . .  , 661,893 . Gold leaf to paper. machine for applying. S. S. Hurwitz . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . .  661.87. Grain binder needle, J. Vollmers . . . . . . . . . . . . . . . . . .  661,779 Gramapbones, stylus magazine for, G. Korytow-

.kl . .  . . . . .  . . . .  . . . .  . . . . . . . . . . . .  . . . .  . .  . .  . . . . . . .  . .  661.662 Gun barrels. means for uniting. H. Biber . . . . . . . . . .  661.745 Gun. machine, H. H. Tall . . . . . . . . . . . . . . . . • . . . . . . . . . . .  661;89i Guns, breech closing mechanism for recoil, C. Pohlit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.550 Guns. breech mechanism for breech loading. A. SilfversEarre . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  661.775 
rr'!��

r
f:.�le��;..EG��P�';.�.;;.m:: : : . : : : : : : : : : : : : : : : :  �HIg Hammer claw. F. Hawes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,717 Hammer, pneumatic, A. C. Beckwith . . . . . . . . . . . . . .  661,786 Handle bar. W. F. Stockford . • . . . • . . . . . . . . . . . . . . . • . .  661.563 HanJ[er. See Pipe hanger. Harvester cord cutter, self binding, R. C. Live-say et al . . .  . . . . . . .  . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  661.882 Harvester. corn, J. H. Elick . . . . . .  . . . . . . . . . . . . . .  . .  661,735 Harvester draugnt gear. 'I'. S. Brown . . . . • • • . . . . . . .  661.634 Harvester. grain. M. O'Connell . . . . . . . . . . . . . . . . . . .  661.800 

�m �g�J:o�-.1:;r ��!:�iej.;;': .j; ·s: �';'iii: : : : : : : : : : : : : :  :ml:gu Hat forming macbine. Schoonmaker & Canlleld . .  661.648 Hay track coupling. A. P. Boyer . . . . . . . . . . . . . . . . . . . .  661.758 Heater. See Jfeed water heater. Water heater. Heating apparatus. H. J. Wattle. . . . . . . . .  . . . . . . . . .  661,629 Heel protector, A. G. Williams . . . . . . . . . . . . . . . . . . . . .  6tJ'l.S83 Hinge, lock. B'. Andre... . . . . . . . . . . . . . .  . . . .  . . . .  • . . .  . . .  661,tiSO lioe and cultivator, horse, E. J. Bryan . . . . . . . . . . . .  661,905 Hoisting apparatus, D. Svenson . . . . . . . . . . . . • . . . • • • .  66'1,592 
*gg�: a��:r�t;'�.

r:'i."o<IJ�lt. . . . . . . . . . . . . . . . . . . . . . . . . .  661.711 
Hor.eshoe ice creeper attachment, J. N. Clarke • •  661.757 Hor.e.hoe. soft tread. C. Wa.te . . . . . . . . . . . . • . . . • . . .  661.5113 Hot liir rel/ister top plate, Marwlck & Hart . • • • • • •  661.615 Hub. vehicle. J. Shaver . . • . . . . . .  , . . • . . . . . • • . . . • . • • • • .  fibl,590 Hydraulic elevator, R. T. Crane . . . . . . . . . . . . . . . . . . . .  661,575 Hydraulic elevator. G. H. Reynolds . . . . • • . . • • • • • • • .  661.587 Identifying device. J. Henrich . . . . . . • . . • • . . . • • • • • • • .  661.641 Illuminating device, L. Erikson . . . . . . . . . . . • • . . . . . .  661,005 Incandescent bodie.. manufacturing. C. Kell· 

ner . • . . . . . . . . . . . . . . . . . . • . • • • . • • . . • . . . . . . . • . • . . • • . • . . .  661.bl0 Incubator. N. C. Sprague . . . . . . .  , . . . . . . . . . . . . . . . . . . . . 661;176 Indicator. See Bottle indicator. Office indica-tor. Indicator. J. B. Fondu . . . . • • . . . . . . • . . . • . . . . . . . . . . . . . . •  661.510 
1��!�t������Pn����n�a�h�!�ifr .AH�s2n�?!� : :  :Ji:�M Jack. See Lifting jack. Jar. See �'ruit jar. 
Jar filler, fruit. A.hbaugh &; Web.ter • • . . . . . • • • • • • •  66l.681 
J oint. See Rail joint. Kettie . •  izing. W. Wilson . . . . . . . . . . . . . . . . . . . . • . • . . . . .  001.637 Key socket attachment, '1'. M. Pepper . . . . . . . • • • . • .  661 .8!J"J Kinetoscope. C. T. EII.worth • . . . . . . . . . . • . . . . . . • • • • • 661.795 Kineto.cope. F. S. Giel. • • . . • • . . . . . . . . . . . • . •.. . . • . . . • .  661.515 Knob locl< . E. Whittingham . . . . • . . . . • . . . . . . • . . • • • . 661.899 Lace fastener, shoe, W. A. Parkinson . . . . . . . . . . . . .  661,768 
J. .. amp, acetylene gas, E. C. Ifowler . . . . . . . . . . . . . . . . .  661,511 Lamp. acetylene gas generatlllg, A. C. Ein-stein . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . .  661.734, Lamp bracket, E. D. Ca.telow . . . . . . . . . . . . . . . . . . . . . .  fibl.688 Lamp burner, J. Gregory . . . . . . . . . . . . . . . . . . . . • . . . • .  ; . 661.017 Lamp da.b pot. electric arc. '1'. E. Adam •.• . . . . . . . .  661.639 Lamplighter. time. J. Gunning . • . • • . . . . . • . . . . . . . . . . 661.866 Larynlloscope. Avery &; Burrell . . . . . • . . . . . . . . . . . . • •  661.682 I.ast, F. W. Kittllnger . . . . . . . . . . • • • . . . . . • . . . . . . . . . . . . . 661.699 
t:�M�n���k:;;·gE';':;���:�i!i."iiajeii. : : : : : : : : : : : : : : �l:� Letter or figure disks, prodUCIng interchange-. able. J. H. Ridley • . . . . . . . . . • • • . • • • . • • • • . . . • . • . . . . .  66l.770 Lifter. See Store li:oods lifter. Lifting jack. Dierig & Vorndleke . . . • . . . . . . . . . • . . .  661.501 Liquid di.pensing vessel, Myer. & Bashline . • • • . .  661.W6 

tg���n�:a��:�·;::l��· I�;,:.· IJl;:�nr;;Ck:· · · ·  • • .  661
.00.1 Locking device. W. Heinitz . . . . . • . . . • • • . • • . . • • . . • • • .  661.522 Locomotive, road, F. Brutschke . . • . . . . . . . . . . • • • . . . .  66l�844 Loom for weaving textile fabrics, W. Garlick . . • .  661.715 Loom, shuttle changing. H. Wyman • . • • . . • • • • • • . . .  661.752 Loom .huttle check. J. P. Maloney . . . . • • • • • . • • • . • .  fibl.665 Lubricator. O. O. Kittleson . . . . . . . . . . . . . . . . . . • . . . . • . .  661.612 LUmber joining macnine, A. T. Linderman . . . . . . .  661,04-2 

h'!.ri"��g;.;i.°6?�gco'1e�a�.�����: ·. : : : : : : : : : : : : : : : :  :.:� Mailing tube. E. J. Spink . . . . . . . . . . . . . . . . • • • . . • • • • • • •  661.7(7 Marker • •  tock. Call1.on &; Bing . . . . . . . . . . . . . . . • . . • • . .  661,098 Match box and cigar tip cutter, combined, F. McIntyre. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 661.667 Measure. tailor's tape. H. D. & w. 1. Kirk . . . . . • • .  661.531 Measurin� gage. I •. S. Starrett . . . . . . . . . . . . . . . . . • . . . . 661.562 Meat Oattener. ��. Cowin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661, 'f92 M.echanical movemellt, C. E. Hazelhurst . . . . . . . . . .  661,693 

tm�r�:�tf.:�:��r,i::·l�a�: ��*�'::'�·r:. : .:. : .:. : : : .. �l::�� Metal rod .everlng mllchine. R. W. Bayley . . . . • . . .  661.631 Metal weldable and malleable. making. C. L. I.elby . . . . . . . . . . . . . . . . . . . .  h • • • • • • •  , • • • • • • • • • • • • • • • •  661.807 Meter. See Electric meter. MIlk  can •. J. German . . . . . . . . . . • . . . • • • . . • . . • . . . • • • • • • . .  661.81;2 Milk cooler, C. Huntsman . . . . . . . . . . . . . . . . . . . . . . . . . . .  00,762 Mil l .  See Windollll. Milling macbiue. F. A. Burnham . . . • • • • • • • . . . . . • • • .  661,(92 Molding macbine. W. Zoeller . . . . . . . . . . • • . . • • . . • . .  661.571 Mop wringer. G. W. ];'inch . . • . • • . . . • . . . • . . . • . . . • . . .  661.930 Mordant. A. Fahrmann. , . . . . . . . . . . . . . . . . . . . . • • . • • • . .  661.859 Motor. See Gas motor. Water motor. Motor controllinl!( device. E. N. Dickerson. . . . . . .  661.517 Mower. lawn. G. P. Kahler . . • • • . • . . . . . . . . . . . . . . . . . . .  661.91;1 Mower. lawn. J. F. Stanley . . • . . . . . . . • • . . • . . • • . . • . . .  661.748 Mu.ic leaf turner. F. J. Chri.t • . • . • • • • • . • . • . . • • . . .  661.791 Mnsic leaf turner. R; J. Ro ••. . . . . . . . . . . . . . . . . . . • . . .  661.895 Musical Instrument. self-playing. J. O'Connor . . . .  661,920 Musical instrument s, etc. , air motor or pump for automatic. R. A. Gaily • . . . . . . . . . . . . . . . . . . . . . . . • . . 661.800 Nitrobenzaldehyde. making, H. S. A. Holt • • • . . . •  661.8i2 Nut. lock. A. V. Bryce . • . . . . . • • . . . . . . • • • • . . . . . . . . . . . 661.655 Nut lock. E. A. Shulf . . . . . • • • • • • • • . . • . • • • . . • • . • • • • . . . .  661.008 Nut lock. W. W. Spencer . . . . • . . • . . . . . . . . . . . . . • • • • • • .  661.923 Office Indicator and regt.ter. A. R. Verdier . . . . . • . 661.678 
811e'i-nf<:�:igva�6'J giiide.: ii-aveiinii. :j: 'Ii": Wood: 66

1.509 ard.. . . . . . . . . .  . . . . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  661.1125 Package IlIling machine. J. H. W1ckolf . . . . . . . . . . . .  661.679 Packing case. F. G. Mix. . . . . . .  . . . . .  . . . . . . . . . . . . . • . . .  661.701 Packing. metallic rod. R. Y. Lane . . • • . . • • • • • . . . • •  ' . 661.664 Pad. See Garment pad. Pan. See Evaporatinll pan. Vacuum pan. PanoramiC myrioscope, A. Peterson . . . . . . . . . . . . . . .  661.i25 Paper stock, machine for indenting. Anlt &; Schmidt . . . . . . . . . . . . . • . • . . . . . • • • . • •  ; • • . • . • • • • . . . . . .  661.460 Paper ves.el. I. H. Rice • . . . . . • . . . • • . . • • . • • . • . • . . . . . . .  661 .Fli 
�:� �gl'.I':,';::b �j·e�\�;�v.·t:Graliiim . .  : : : : : : : : : :  �l:�� Photograpbic fllm cartridge. M. J. Eblman . . . . . . .  U61.004 Photographic plate washing and fixing appara.-tu •• S. Saloman . • . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . .  661 .819 Photographic print holder. J. G. Baker • . • • . . . . . . . .  6tH.R4!. Picture hook and moldillJl. G. Schwab . . . . . . . . . . . . . &il. 557 Pill machine compressor die, F. J. Beck . . . . . . . . . . .  6til.!)�Hj Pipe coupling. C. C. �'isber • . . . . . . . . . . . . . . . . . . . . • . . .  661.50fl Pipe elbow macbine. H. Sekow.ky (rei •• ue) . . • • . .  11 .871 Pipe hanger. P. Grabler . . • . . . . . . . . . . . . . . . . . . . . . . . . .  66U:04 Plane l{&Jle attaChment. bench , M. M. SmiLh . . . . . . 661,[)59 Plante ... and fertilizer distributer, check row, R. 

II. '1'rnitt . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . .  66l.fif;t; Planter, potato. '1\ L. Good . . . . . . . . . . . . . . . . . . . . . . . . . .  661.�9P Planter. seed, Wendt-land & Wunderlich . . . . • • • . . .  661.750 Plow planter attachment. � •. Riewe . . • . . . . . . . . . . . .  661. 1*;S Pocket case. N. Newman . . . . . . . . . . • . . . . . . . . . . . . . . . . •  661.1118 Poke, animal, H. A. Goolsbey . . . . . . . . . . . . . . . . . . . . . . .  �1.r.i8 Pole. vehicle. G. A. Lambert .. . . . . . . . . . . . . . . . • • . . . . .  61;1 .741 Portiere, J. B. Holtzclaw . . . . . . . . . . . . . . . . . . . . . • • . • • • •  661,t�J8 Power. See Churn power. 
Press. Bee Printing press. �tRmping press. Printer's quoin. C. A. R.eussenzehn . . . . . . . . . . . . . . . . 661,706 Printing pres� automatic ink fountain, J. S. Goheen , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • • . .  6111.7:17 Printing pre ••• flat bed, Whitlock &; Hu.on . . . . . .  661.92( Propelling apparatus. air draft, II. J. N ewmarker 

et al . . .  . . . . .  . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  661.724: Pro.pectlng shovel. Sheehy &; O·Nelll • . • • • • • • • • . • •  661.774 Pulverizer. W. M. Ernst. . . . . • . • • . • • . • • • • • • • • • • . . • • • •  661.796 Pulverizer. A. F. Peterson • • • • • . . • • • . . . . • . • • • • • • . • . .  fib1..814 Pump. J. M. MorrIs . . . . . . . . . . . . . . . . .  � • • • • • • • . . • . . . . . .  661.938 
;::c'li.�y��� W.
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WOOD or METAL Workers 
Purse or bag frame, A. F. �'uller . . . . . . . . . . . . . . . . . . . . 68I,r,7U 
Rail joint . F'ralltz & Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . 661,75� 
Railway switch, C. 11�. Kress, Jr . . . . . . . . . . . . . . . . . . . . . 661.540 
Railway tracks. apparatus for measuring and re-' 

cording'gage of. A. Olekiewicz . . . . . . . . . . . . . . . . . .  661.813 
Railways. traveling contact for electric, C. J .  Van ])epoele (reissue) .. . . . . . . . . . . . . . . . . .  . . . . . . . .  11,872 
Razor strop. J. H. Hemmerdinger . . . . . . . . . . . . . . . . .  661.6�4 
Refrigerant composition. H. B. Cornell .. . . . . . . . . . . 661,851 
Register. See Hot air regIster. Sheet metal 

register. 
Uegister. Hart & Marwick . . . . . . . . . . . . . . . . . . . . . . . . .  661.639 
Regulator. See E'eed water regulator. Gas pres-

sure regulator. "Vater supply regulator. 
'Vindmil1 regulator. 

Rennet extract and making same, J. A. Just . . , . . .  &31.765 
Rille. repeating, von Zeke & Ued!. . . . . . . . . . . . . . . . .  661,900 
Riveting machine. H. H. 1'horntoll . . . . . . . . . . . . . . . .  661.778 
Roaster. See Coffee roaster. 

W" ite us for ( Trade Mark. ) 

Sample Box of 12, $1.00; 100, $7.50. ARROW ON EVERY CIGA R .  

R EC E I V E D  TH E C O L D  M EDAL 
Paris ExpOSition, 191Xl, for purity of tobacco and excellence of make. A fragrant, bigh·grad� CIgar. 
If you smoke them. you will buy them ago.in. Further information furnislled dealers on apphcatlOD. 

JACOB STAHL, JR., & Co. Makers. 168th Street and 3d Avenue, New York City. 

Foot nd Pow and Tnl'ret J,athes Plan­a e r eI's, Shapers, and Drill Presses. 
SHEPARD LATHE CO., 133 W. 2d St.; Cincinnati, O. 

Bock drill, Ii. L. Ambrose .. . . . . . . . . . . . . . . . . . . . . . . . . . . 661,927 
Rock drill cylinder head. Ball & Officer . . . .  661.68.�. 661,(;&1 
Rock drill engine. Ball & Officer . . . . . . . . . . . . . . . . . . . . 661,686 
Rock dril1 making and sharpening apparat us, G. I M P

Nlo�ED Microscope for Projection .  
New metal 

track plate 
w i t b  keys 
to u n l o c k  
s t a n d a r d  
and change 
instantly -
comb ining 
also polari­

THE "SOLAR" 
ACET LENE GAS 

HOUSE LAMP. " Th� Working nu\� of Ev�ry Tool " 
whetber cbeap or costly, common or 
uncommon. belonging to every trade 
:gr1bld����g�ur��el;ifl�����t:1i�'

e
-

MONTGOMERY &. CO.'S 
TOOL CATALOGUE 

the new, improved and revi sed edition 
for 1900. Printed from new type, with 
bundreds uf new pictures and explana­
tions of the latest 'roois manufactured 
for every known purpose. A book that 
all should have for reference and 

study. By llJail for 25 cents. 
M O N T G O M ERY & CO.,  1 0 5 Fulton St.,  New York City. 

f5\J SAVE O NE·HALF YOUR FUEL J..e:�:t We Tell You H ow. 
Rochester Radiator Co. 26 Furnace St. Rochester, N.'. 

C U Y E R ' S  PAT E N T  

D,ESULPHURIZING FURNACE. 
Latest, Cheapest and Best. 
'rakes the place of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 

Casilia 514, LIMA, PERU, S. A .  

Presses 
Sub=Press 

for 
Work. 

Five sizes. Sub'Pl'esses and 
Tools to order. 

ar- Send for Ci,·culars. 

BLAKE & JOHNSON, 
P. O. Box 7 ,  WATERBURY, CONN.  

B A R N ES '  
NEW FRICT I O N  D I SK D R I LL 

FOR LIGHT WORK. 
lIu!!' '1'JIC@C Grellt Advuntngcs : 

The speed can be illst:U1t1y changed frOUl 0 to 1 600 without 8topp�ng or �hiftll1g b�It-s.' Power npphed call bt: graduated 
to dnve, with equal sa[ety, the smallest. or largest drillil 

within i18 range-a wonderful economy il.� time and great 
saving in drill breakage. � Send for catalogue. 

W. F. & JNO. BARNES (JO., 

1999 Uu by Street, Ro�kford, Ill. 

T H E  E U R E K A  C L I P  
'I1be most useful articJe ever invented 

tor the purpose. Indispensabla to Law­
yers. IlJditors, Student.s. Bankers. Insur­
unce Companies and business men gen· 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
�.�

e
(h�

e
���

t
�1111·1 ���������! !Cfa{?cJ;:::s 

and notion dealers. or by mail on receipt of pI' ice. SalllQle card, by mai l, free. Man-
[,��

t
(j�

e
.� �ox<i�l�ifll��:ltE�ld��f�y' 

The Coburn 

THE SAN ITARY STI LL 
on your kitcben stove furnishes 
plenty of distilled aerated water at 
�

igi�hW"kL �'W'��
s
; �:r�t�;�

t!l'i 
join witb my friend Hon . Hilary A. 
l lerbt:rt. Ex·Sec'y of the Navy. in 
recommending your Sanitary Still. 
The water from the stiJ1 is abso­
lutely pUl'e and palatable." 'l'l1e 
Sanitary Still used in tbe WHITE 
HOUSE. Highest award at Pads 
liJxposition. 

CUPRIGRAPH CO .. 
68 N. Green Street, Cbicago 

Store ladders. 
1\ PAIR OF STAIRS ALL ALONG 

THE LINE OF SHELVES. 
ar- Send, jar Book. 

The Coburn Trolley Track Mf!l . Co.  
HO.LYOliE, 1'1ASS. 

for Amateurs. Oenti�ts 
and Machinists. Stocks 

1f!!"-.... -..... ----�-.... """3 drop forged, Dips, 
adjusted in collets 
��1f'��t tRJ\utg�e�d� 
in once passing over 
the rod. '.rtlreads of 
U. S. and Whitworth 
standards 1-16 ill. to 
IX in. diameter. Ask 
for Die stock cataloo. 
The Pratt & Whitney to. 
Hartford, Ct., U.S.A. 

GRAND PRIX, PARIS, 1900. 

Asbesto -
Meta l l i c  

����� Packings 
S H E ET I N G , - GASKETS, TAPE and PISTON PACKINGS.  

Glossop . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  661.798 
Rock drillng enl<me, W. C. Stepbens . . . . . . . . . . . . . . .  661.825 
RoJler mil1 roll sbaft. IJ. H, Roseberry . . . . . . . . . . . . . 6fil ,744 
Rolling mill feed table. J. Kennedy . . . . . . . . . . . . . . . . (;01.877 
Hotary engine, N. Henquin . . . . . . . . . . . . . . . . . . . , . . . . .  661,524 
Sandpapering machine, 1\ E. & L. E;.Rich . . . . .  , . .  6fil.552 
Sash bolder, W. Agar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,72H 
��:g.��l�S�\vl: :u�t�:·i

d
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Saw clamp, M. A. K. Sbotwell . . . . . . . . . . . . . . . . . . . . . . .  661.727 
Saw filing macbine. G. Bartlett . . . . . . . . . . . . . . . . . . . . .  601,902 
Saw setting machllle. A. C. Saxton . . . . . . . . . . . . . . . . .  661.647 
Scale. computing, A. De Vi1biss, Jr . . . . . . . . . . . . . . . .  661,856 
Screen. See \Villdow screen. ' 
Screw threading device. �1. Behrens . . . . . . . . . . . . . . .  6fil.597 
Seat fastener. foldinsr, L. O. Brye et. al . . . . . . . . . . . .  661.845 
Seed drill, G. C. Ditzler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,502 
Separator. See Cranberry separator. Cream 

separator. 
Sewing macbine shuttle mechanism, E. C. Lea . . .  661.806 
Shackle, animal. S. E. �'arrell .  . . . . . . . . . . . . . . . . . . . . . . 661,lm 
Shade, adjnstable window. R. R. Jobnson . . . . . . . .  661.581 
Sbaft stiffening plate, vebicle. C. E. Stone . . . . . . . . G61.827 
Sbeet metal register. Hart & .:\.1al'wick . . . . . . . . . .  661.638 
Shovel. See Prospecting shovel. 
Sifter, J. McMaster. . . . . . . . . . . . . . . . . . . . . . . . . .  . ��1.!2� 
Sign for st.reets or highways. II. N. King . . . . . . . . . .  661 .536 
Smoke consuming device, furnace. G. S. Gal· 
Sna

l
l;17L��:ciiITi;,iit: W: 'F.: ·Seli : : : : : : : : : : : : : : : : : : : : : . · ·  �l:iW 

StJda fouutain , S. J. Itugers . . . . . . . . . . . . . . . . . . . . . . . . . .  661.818 
Sounds or Signals, recordiTJg' and ieproducing, V. 

Poulsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661,610 
Spinning machinery drawing rolls, coyel'ing for. 

W. �'. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  foBl.644 
Spirals. apparat.us for forming irregular. H . ... . 
Spr���:
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Steam boil�r. A. G. Hobenstein . . . . ' . . . .  6Gl,528 to litil.b:)4 
Steam boiler, tubular. F. E. & F. O. Sta,nley . . . . . . .  661,51;1 
Steam generator, Hallett & Halliday . . . . . . . . . . . . . . .  (;M,R(;g 
Steam generator. '1'. Miller . . . . . . . . . . . . . . . . . . . . . . . . . .  6n.54b 
Steam generator. K. Park (reissue) . . . . . . . . . . . . . . . .  11 .8iO 
Steel, manufacturing'. F. E. Parks . . . . . . . . . . . . . . . . . .  ()tiJ.549 
Stereotype plate bolder, F. '·Vesel. . . . . . . . . . . . . . . . . .  (;oi ,7SO 
Stool, counter, O. 1.. Gambrel . . . . . . . . . . . . . . . . . . . . . .  Glil.81i1 
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SnYder
: : : : : : : : : : : : : : : : : : : : :  r�g�� 

Stove. heating R. A. Bratton . . . . . . . . . . . . . . . . . . . . . . .  1:i61.48H 
Stovepipe. B'. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  6'91.824 
Strai ner. pum p, J. M. Stu kes . . . . . . . . . . . . . . . . . . . . . . . .  661.591 
Sug.ar juices, apparn,tus for contrulling the boil· 
Sur�i�ay�l�ii�����s:i�·KO�.:ri· &; ·Cia�k : : : . : : : : : : : : : :  �t�t1 
����

e
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8: 'Baribolo�e',v:: : : : : : : : :  �t:��� 
Switch. See Brake switch. Railway SWItch. 
'rable. See Billiard table. Concentrating table. 'robacco casing ttl ble. 
Tack or nail driving machine. J. M. Gimson et a1. 661.7n7 
'eea. etc., apparatus for mixing. R. Burns . . . . . . . . .  fi(il.S47 
Telephone circuit. Farnham & Davis . . . . . . . . . . . . . . . fi61.714 
1::��re���.t�� �;��C;!�.�.��.����� .��: �:. ����.s: : : :  .. : ��:U� 
rrlhermostatic device, R. G. Cul1um . . . . . . . . . 661,731. t)61 732 
rrlhilJ coupling. J. H. 'l'backer . . . . . . . . . . . . . . . . . . . . . .  (i(i1.S28 
'11icket rack, Wade & Smith . . . . . . . . . . . . . . . . . . . . . . . . . (){il.627 
1:U�;���i.n��:,c�!���gGio�: ��

a
c.

b
J5��n·es : : : : : : : : : :  �t� 

Tire and valve attacber and vaJve therefor.G. H. 
F. �cbrader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.67:1 

Tire bolting machine. J. Gilt1land . . . . . . . . . . . . . . . . . .  661.658 
Tire, eJast ic bicycle. C. G. Fawkes . . . . . . . . . . . . . . . . . .  OOl .liOl 
'llire for wheels, resilient, J. P. Legrand . . . . . . . . . . .  601.015 
Tire inflating device. automatic, '1\ H. Mcr:auley 601.887 
Tire or otber valve. G. II. B'. Scbrader . . . . . .  661.671, 661,672 
'rire. veblcle, A. H. l\1arks . . . . . . . . . . . . . . . . . . . . . . . . . .  661,614 
1lobacco casing tabJe. S. Bohlman . . .  . .  . . . . . . . . . . .  661.7Ri 
���g�h

h
��g

l
in���\�

c
:�J: �.AH�r:;��t : : : : : : : : : : : : : : :  �t�� 

'l'ooth powder box, W. H. Hall .. . . . . . . . . . . . . . . . . . .  � 66I.Hll 
'l'orpedo. K Kaselowsky . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,5;35 
Torpedoes. automatic steering device for. C. D. 

HasJnns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661,520 
Towing canal boats, means for. C. A. B. D. Kot.t· 

gen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661,663 
Toy and advertising device. combined, E. S. 

Latbrop, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.5'1 
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���ar�itis· :-tr°rp�e�e'nting: ' cJe 661.Wi 

Gaillard & Portret . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.51a 
Transfer mechanism. E. E. SJick . . . . . . . . . . . . . . . . . Hti1.823 
rrlrailsoms. means for lifting and regulating. R. 
Tre���g;,�'E:K: ·park';�.: : : : : : : : : : : : : . : : : : : : : : : : : : : : :  Bil:�� 
Trees. etc .. against cold. process of and appar· 
Tro�Y�;. ti�·�.

r
�����ll�O��.�·.���.��:: : : : : : :  : : : : . : : : :  �t� 

Trolley wbeel, Duffy & McMahan . . . . . . . . . . . . . . . . . . .  661,GOO 
':rrough. See ll-"eed trough . 
'I'ruck. G. M. Williams . . . . . . . . . . .  . . . . . . . . . . . . . . . 661,8.'14 
'I'rnck bolster. car, H. C. Stalder . . . . . . . . . . . . . . . . . . . .  fi>1.777 
'l'ruck. roller. Allan & Lackland . . . . . . . . . . . . . . . . . . .  661 .783 
'I'u b. See Batb tu b. 
'rube. See .l\Iailing tube. 
Tube expander, V: E. Humbarger . . . . . . . . . . . . . . . . . .  661.(;20 
'11ypewriter, M. S. Carmona . . . . . . . . . . . . . . . . . . . . . . . . . . (;61.849 
Typewriting machine. C. 1\ Powers . . . . . . . . . . . . . . .  661.5;)1 
rrlypewriting machine. C. D. 'Vallace. " . . . . . . . . . .  �a.b'28 
Unscrewing device, A. De Vilbiss, Jr . . " . .  G61,SOO, (iGJ.857 
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e�; ·safe·L·Y: E: 'K: ·<i·oid: : : : :  : : :  �!:� 

Valve, flusbing. �'. W. Meyer .. . . . . . . . . . . . . . . . . . . . . . . sgl.335 
Valve for air brakes, qU1ck releasing, P. H. Cor· 

bett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gtil.574 
�:l�:,rg�s������.j·. �eTI�����

i
.l�: : : : : : : : : : : :  : : : : : : : : ��:�� 

Valve tightener. J. Cederstrom . . . . . . . . . . . . . . . . . . . .  61:i1.712 
Vapor burner. J). Durr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661,(;.'36 
Vegetation burner for railwa.y tracks.�etc., Burl{e 
veb�c't��o�:'i;: ",'<iung': : : : : : : : : : :  '.: : : : : :  : : :  : : .: : : : : : : :  �L�� 
Vehicle driving appara.t.us. H. Prenss . . . . . . . . . . . . .  601.815 
Vehicle gear case, motor. F. Lamkin . . . . . . . . . . . . . .  661.58H 
�����:: �����:�: �::�: 2bJ;i:�!;;fe�'jf: ·C: 'je'nkiiis: Z;l:� 
Vehicle running gear. motor. A. L. Riker . . . . . . . . .  BfH,55;) 
�rl;�
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�o;;�;s.���?���'a�ar�s1;1!���Uf�lcti;�ilig.8l1.gaj.: 661,831 

wa�hi�;gB�;��h·ine: ·Z. 'Gai'll�lr'd : : : : ' : : : : : : : : : : : : : : : : :  �i:�i� 
�:��:n��!���.iniu;�lfi�j..P���3t;·�pa�:aior: " X: ' G: 661.726 
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�:��� ��
t
�i ;eg�iai·��.IF�R·. ·Se·ym(;ui ... .. .. : .. : : : : : : :  ��tg�� Water tube bOlleI'. G. C. Hicks, Jr .. . . . . . . . . . . . . . . .  661.720 

Weaner. calf, \"1. B. Hart .. . . . . . . . . . . . . . . . . . . . . . . . . . .  tj(il,HJ2 
Weaving', harness for cross. \V. B. Dixon . . . . . . . . . . 66Ui5fi 
Welding apparatus. electric. A. [1-". Rietze1 .661.588, 6/11.;'")"'m 
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yeB . . . . . . . . . . . . . . . . . . . . .  6til .9J3 
Wbeel. A. W. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.611 
\Vheels or light vehicles, support or holder for, 

�r!�I*;�I��A��:�rl�I�:: : : : � : : : : : : : : : : � : : : : : : : : : : : : : :  �l:= 
Windrni1l regulator. E. A. Brown . . . . . . . . . . . . . . . . . . .  661 .400 

flat fleld, well lighted and clear 
stlWe condenser 011 a new system. 
catalogue, etc., free. 
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QUEEN &. CO., 1 0 1 0  Chestnut St .• Philadelphia, Pa. 
•••••••••••••••••••••••••••• 
• TOOLl'lAKERS' • 
: U N IVERSAL : 
: S U RFACE GAUGE. • 
• Complete de.cription in : • our 112-page Catalogue of • 
• ���� %erCft�n ical 'l'oolo. 

• • T H E I,. S. STARRETT CO. • 
• Box 13. ATHOL, MASS., U. S. A. • . ..... � .................... . 

1 2-inch Pipe cut off and 
Threaded with ease by one 
man and a 

FOR B E S  
PATENT DIE STOCK. 
ea�;

:alk��l(t���.S &J�f�\�!�natelY 
THE CURTIS & CUlt T I S  CO • •  

6 Garden Su·ect. Dl'idgepol't, Coun. 

A " H U M M E R " O F  A H AM M E R .  
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CLEVELAND 

iiiiii PNEUMATIC 
HAMMER 

i s  1ight in weight. simple in make. economical in 
air and very durable. Various sizes for different 
uses. Fully described with other " Vleveland "  
tools in free catalogue. 
Cleveland Pneumatic Tool Co.19 Frankfort SI.Clevel'd,O. 

A l ight brilliant 
as electric light i n  
your own home. 

Burns with an 
i n t e n s e  w h i t e  
,light, that makes 
an oil lamp pale 
as a tallow candle. 

Simple, easy to 
operate, cheaper 
and safer than ker­
osene. 

Absolutely can" 
not explode. 

Makes its own 
gas from calcium 
carbide. 

A perfect home 
light. 

No odor. 
. The greatest lighting invention of the 

age. 
No home complete without it. 

P R I C E  $3.50. 
I f  your dealer does not carry i t  w e  will 

send it express prepaid for this price. 
Send for free booklet giving ful l  par­

ticulars. 

The Badger Brass Mfg. Co. , 
1 0  HOLDEN ST., KEN OSHA. WIS. 

'The Dupliphone 
A talking machine playing both smal l  and large records. Combines 

two machines in one. 
J�RICES � �h���:��:i�e DuPI.',phone, . 

. . . =��:�� 
The Dupliphone Attachment 

Can be instantly applied to any Columbia Graphopbone, 
A. '1'. Gra.phopI.IOIle, or Home Pbonoghlph. By using it, 

�?I��{�'� cit s��tr�e���g��SotCt�\�rle�:Jf���� operated, and 

Graphophone Dupllphone Attachment $' 6.00 
Phonograph .. .. 1 6.00 

Ill'ustnLted Catalogues mailed on application. 
HAWTHORNE & S H E B L E  MFG. CO.,  Inco rporated. 

297 Rroadwo.y, N . Y .  City, 604 Chestuut St., Philo.. 
Horns, Horn Stands, Cabinets and Talking Macbines. Supplies. 

A U S E F U L  ATTAC H M E N T  - 1 
One of tbe most useful appliances in connection with I our 8-inch Precision Lathe is the Traverse 111i1-

ler and Grinder whicn mills and 
f::��.O "in ���a���

i
�l'e If���g� , 

work as fiuting,channeling
Ef
Toov-

�d�h�[�':�l ��
tt

!�Jl�' e;�gle. 
a
S�lg! 

finest and most accurate of work 
��� ��g��

e
t:��'� r��:b:;!����a�bte������:;;bo��:�����: 

it is unrivaled. 
FAN E U I L  WATCH TOO L CO .. Brighton, Boston, Mass. 

You Want the Best Lathe and Drill 

P R I N T  
Y O U R 
O W N  
CARDS, etc. 

$5 PRESS Circulal' 01' �ma.ll Newspaper Press 
$18. 'l' y pe s et t ing easy. Money 
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Do Y 011 Know there is NONE 
EQU A L  to 

AR OLDS CHOCKS 
WES�VoTT'S 

Casoline Engine 
S t r o n g e s t 

I $25 00 G1'ij>, G·real .  • 
est Capacity pays for thIS ad .• and thousands are 

ill/. G?teap a:::Id������;;: made happy by our address 

Westcott Chuck Co ..  Onei ll", N. Y., U. S. A. O LDS MOTO R WO RKS, DETROIT, M IC H .  

Ask 1.0�s�a�l�!Ji� �� EC�:���I�r�r:.c1��������� ,Gf893�an. 
" PERFECT BRAN D "  

Asphalt Ready Roofi ng. 
rr'he most durable and 

strongesL gravel surfac· 
ed ready roofln" on the 
market, req u l r e s  no 
pn.inting. and is cheap 
and Jasting, A n y  () n e 
can lay it over boards. 
tin or shingles. 

Also a fuJI Hue of our one. two and three ply Aspbalt 
anrI Coal Tal' Rootllws. 

Vvrtte for prices and parLiculars to 
JWO]>' I NG ImPAR'l',\lEN'l', 

T H E  C O R K  F L O O R  A N D T I L E  C O .  
139 Congress Street, • BOSTON, 1'1ASS. 

Economical Gas Engine Igniters 
of every description for 

Stationary. 1'Iarine or 
AutolJlo·bile Eugines, 
DynnJ110S, IUagnetos, 
Sto.rtel·s, C 0 i I 8 a n d  
Plugs for either tonch 
or JUJUl) spark. 

Mfg. Co., 80 St. Clair St., Dayton, O .  �' PA L lll E R  Stationary 

�, a and .Marine Gasoline En-

�::� .• _dlnl;d!;=.;� �ines and Launches. Motor 
I • �. Wagon Engmes. Pumplllg 

gngines. - ar- Send for Catalog. 
PA Ll'lER BROS., • • llIIAN US, CONN. 
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e·metaiiic: · i: F: Pre'u: 661.657 
thun .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.!l22 

��:!�gg: ��r���.};·. �.
h
M:����(;�: : : : : · : : : : : : : : : : :  : : :  �tm ..... HIGHEST GRADE ENG t N E S  FOR ALL POWER PURPOSES. FOOS 

GAS and GASOLI N E  ENGINES. H:r!� �g2e r  

C .  IV. TRAINER MFG. GO., (Est. 1874), 88  Pearl St  . .  Boston, U .  S .  A .  
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Woven fRbric. A. Heald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661:640 
��r�:��. }'s:eO�2�r;�itig'er·.· · · · · · · · · ·

· · · · · · · · ·
· · · · · 001.810 

Yarns, machine for humidifying, J. '1'. Pearson . .  661.940 

DESIGNS. 
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Belt body or SImIlar article. W. Vitztbum . . . . . . . . . :�.5f)7 
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Largest Exclusive Gas Engine Factory ill Al11erica. 
Engines held in stock in principal cities for quick delivery. 

SEND FOR O UIt NEW I LLUSTItATEJ) CA'�'ALOGUE i'i. 
FOOS CAS E N C I N E  C O . , STATION A ,  SPRINGFIELD, O .  

� ItR�E VA��R tAUN�HE� 
Stock 8izes H to 22 foot. 

Safe, Reliable and fully guaranteed. 
(Continued em page 384) Prices S 1 60 and up. Send lor Catalogue, PIERCE ENGINE CO., 1 7  N. 1 7th Street. Racine. WI. 
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< BEAUTY ' 
thaI. is more than skin deep is acquired by a few mo· men� daily use at. bowe of 

THE 

Whitely 
Exerciser 
The beaut.y o f  health, grace, sup­pleness, erect. figure and po::rft!ct torm is the result of its use by IlIt:U, women !l.ud childro::D. I:. ex»tlnd!i chest, develops bust, corrects 
�h�ll�ack�o��g��� :!���f:��:9 lind promotes 

l>erfcct Phy@lcal 
nevelOluncllt. 

Equally essential to athlete andl invalid. Your doctor will r e c o m m e n d  the Whitely if you ask him, 
Four Grades-$2,$3,$4,$5. SOLD BY DEALERS. 
The new " TH� &R BoOK­
LET" full of original iIlug.. 
i���OS�N'rd F�PEE� ling 

Special X-Mas Offer' l 
On receipt of price we wiil forward one mnchillt: pre­paid to any address, and will refund money on its reluru ��y� 

Send lOco ��IU�:l�"!;I�!��l� Dr. Anderson of Yah:. Every pa�e of this 50c. book is interestIng and meets somebody'!! Ilt:cd. �t'w editioll just out, fully iIIustratt:d. 
WHITEL Y EXERCISER CO., 

2� Bradley Building, Chicago. 

BALL BEARING AXLES AND RUB-
be·r 'l'ires.-A paper read before the Carriage Builders' National Convention, Pbiladeh)bia, October, IBru., show­ing the advantag-e to be derived from the use of ball bearings ano pneumatic tirea in road vehicles. COll­tained in SCI ENTU']C AMER[CAN SUPPLF�MENT. No. 
H!J:.!. Price 10 cents. 'ro be bad at tnls office and from nil newsdealers. 

T H E  

�emingtoQ 
Typewriter 

Record 
AT 

Paris Expositions 
1 878 Gold Medal 
1 889 Gold Medal 

1900 A Grand Prix 
Highest Form of Award. Outranking All Medals. 

WYCKOFF, SEAMANS « BENEDICT 
327 Broadway, New York. 

AR MSTR O N G ' S  No. 0 T H R EA D I N G  MAC H I N E  
Can be  attacbed to  bench or post. Deshrped for tbreadiTIIl the smaller sizes of pipe. iron o!' brass, also bolts. Has two speeds, one tor pipe � to I inch i the 
?:�l��i��� pj\J�e;7.! :I�e 2 ;��r:r Armstronjl adjustable dies. Oth­er attractive features. Send for 
Kftf.!�u���; l�h�e�f:�lS�fr��f. New York. Bridgeport, Conn. 

T H E  B. F. B A R N ES 
U P R I C H T D R I L LS. 

Strong, Well Built a n d  U),-To-
Date in EVC1'Y Pal·ticnlul·. 'rbe cut shows our 20" Dl'i11 which we 

��:�,n!��l t�u�r!���f ��e���u\?t�Ji;l� ches in CRst iron. "Ve believe it is just " little ahead of any other 20" drill 
?;�t,J-�eu��:3;·f�bdee�:�:.iZ�* � s�s�nng 
be glad to send you printed matter. 
U. I'. UAltNES 00., Roe.kfor(l, III. 

. 

Experimental Science 
By ("::,]ORGE M. HOPKINS. 

20th Edition Revised and Enlarged. 
9 1 4  l'llges, 820 Ill ustrations. 

Price $ 4 . 0 0  In cloth; $ 6 . 0 0  in  half morocco, postpaid 

'l'RIS is a book full of interest and value lor '.reachers, S t u d e nt s, and others who desire to impart or obtain a practical knowledge of Physics. 1 bis splendid work gives young and old something worthy of thougbt. I t has in­fluenced thousands of 
men ill the cboice of a c.::!:,eer. It will give ally-
0:1(3, young or old, in­formation that will en­able him to compre­hend the great im­provements of tbe day. 
It furnishes sugges­
Uons for bours of in­
structlve recreation. 

Send for large IIlust"ated Circular 
and complete Table of Conteuts. 

M U N N  & C O " '  P U B L I S H E R S ,  
Office o f  the SCI ENTIFIC AMERICAN. 

361 BROADWAY . N EW YORK. 

J Citutiffc . !tuttitatt. 
Buwling a.lley light reticctor and pill indicat.or, G. Burkbardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,5tiB ���tb�:X�Jt���·:��:��: : : : :' : : : : :  : : : : : : : : : :: : : : : : :  : : : : : : �:E� Copying press fra.me. L. Bailey . . . . . . . . . . . . . . . . . . . . . . 3a,5tiO Dental crowns, draw plate for swaging, Brewer & 
};'ab�it��t���l�l:·� .. le·t·ct;el: .. . . . . . . : : : : : : : : : : : : : : : : : : : : : : :  �:�� lin.me or puzzle board. H.. If.. Hoyle . . . . . . . . . . . . . . . .  ;).'),564 lJas and electric IigbL fixL ures. ornamental trim· mings for. �. liuth berJ.! . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,555 lias burner. Clark &. Hoeft . . . . . . . . . . . . . . . . . . . . . . . . . a;{,554 linndiug mill body. '1'. Cascadell, Jr . . . . . . . . . . . . . . . . :)3,5;)8 Hook. �'. Kemether . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.551 Hook, picture, K Melchers . . . . . . . . . . . . . . . . . . . . . • . . . . .  aa.550 Lamp chimney. J. b'. McHenry . .. . . . . . . . . . . . . . . . . . . . .  aa.55.:i 
���1�cS�L.f�·�L�\ .. :��sl�.r: : : : : : : : : : : : : : : : : : :  : : : : : : : : : : :  i1:�� Planter seed plate. corll. };'. K. Latl.ITop . . . . . . . . . . . . .  ii3,5til Pneumatic despatch systems, receiving tube for. R. 1'. J en ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  3;;.548 
K�i���lt;(�t �;��; ��<;.{�I;�;·���·er: : : : : : : : : : : : : : : : : : : : : :  l�:�i 
����r si;:t��� ���e��Gre. IG.B�v�r�'::::: : : : : : : : : ·  : � � . : :  �:�� ::;lipper OI"lHUnent. J .  A .  Oalrymple . . . . . . . . . . . . . . . . . .  :13,5.18 Square and scroll, tailor's. L. A. Egglestt'u. . .  . . . .  33 ;:'46 Surveying instruments, vernier plate for. G. L. ' 

Buff .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.5!,; Tobacco mOistener, S. Strauss . . . . . . . . . . . . . . . . . . . . . . .  33,54.0 'rreud power wheel. "V. J. McDermott . . . . . . . . . . . . . . :13.55U 'I'rimming G. W. Merrow . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,568 'l'ul"pentine box, O. C. Beltz . . . . . . . . . . . . . . . . . . . . . . . . . .  :10,542 Valve detlectOl', D. Wheatley . . . . . . . . . . . . . . . . . . . . . . .  sa,55ti Weather valle, D. Haight . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . 33,547 

TRADE MARKS_ 

Beer, laller, Wacker & Birk Brewing and Malting Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,411 Biscuit. sweet almond. H. Ln.lo . . . . . . . . . . . . . . . . 35.42"�, 35,42:1 Boilers. cleaning compound for steam, M.. P. Soto-mayor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,433 Boots and shoes and leather for same, Rice & Hutcnins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,300 Cards. playillJl. United States Playing Card Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . .  . . . . . . . . . . .  :15.aH Cereal products and preparations, J. V. Hecker .. . .  3b,424 Cbocolates, '1'. M. SweLlnlld . . . . . . . . . . . . . . . . . . . . . . . . . . ;15,421 Coats and pants for boys and yout.hs. Cohen & Lang . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  . . . . . . . . . . . . . .  35,395 
g6g��'S�bl:t\���t��������i��oJ���·eai ·Comjjall·Y : :  �:j� Collars, cuffs, shirts and waists, H. C. Curtis & 

8g�:itrr.rUfj�ge: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:�g! Cutlery and su rgical instru ments, cenain named, C. Lu tters & Cie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.359 
E����'i:!��:ilt il�m:3,����i�1 Lu·s·tre· riYE; COmpany: �:�ng Flour, Fulton Milling Company . . . . . . . . . . . . . . . . . . . . . .  35.425 b-"urlliture. Copeland & DUl'gin Company . . . . . . . . . . .  3.1.4�i (jame. certain named . •  1.  A. G. Beales . . . . . . . . . . . . . .  35,:l75 Hats. RotiJscbild Brotbers .. . . . . . . . . . . . . . . . . . . . . . . . . . . 35.300 Huoks. back band, S. Ward. Sr . . . . . . . . . . . . .  _ . . . . . . .  35,442 Horseshoe nails, North "Vestern Horse Nail Mauufacturing- Corupany . . . . . . . . . . . . . . . . . . . . . . . . . 3.;. 44:1 Liniment. A. Lallerkraus. . . . . . . . . . . . . . . . . . . . . . . . .  :1.5.401 MediciluJ.,ent. Trommer Company . . . . . . . . . . . . .  ;).),400, 35,40� l\ledicated bathin(! fluid. G. Buckle .. . . . . . . . . . . . .  : . . .  35,400 Medicinal preparation, certain named, 8. O. �ter· rett. . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .. . . . . . . . . . . .  as.407 Medicinal toniCS, };'. Comar & Fils et Cie . . . . . . . . . . . .  3.5.410 Medicine, certn.in named. E. S. Slonn.. . . . . . . . . . . . . .  35,406 Mineral ma.chinery and implements, Krog-h Manufacturing- Company . . . . . . . . . . . . . . . . . . . . . . . . . 35.446 Mineral wat.er nnd non-nlcoholic beverages, Du· quesne Distributing- Compauy .. . . . . . . . . . . . .  � . . . . .  35,412 MOlds, compound or mixture for ma.king', Stoppel 
Oi1S� to���I���:ed·,· A ine·r·iculi· Oi·I· · C��pa;;y · · · · · · · · ·  35,434 

35,435 1;0 as.4im 
�!�����s'

GSU�PIPe�ne�a�I'�R���s(;f· . p'ai'ets: ·Adtiws . &;; 30,427 

pail��;:I;Jfg����.nrl;(i · pai·lliers·,· ·Stl DPi ies; ·cei.tain 35,440 named. Continental Manufacturing Company. 35,441 Paper and envelops, writing and mourning, 
Re�����gcei:ta� ����d: J.· n: :jo�·rda·ti: : : � : : : : : :  : : :  �:�� Remedy for .certain named diseases, J .  F. Babl.. . .  35,409 Salt and baklllg powder. table, J. Butler . . . . . . . . . . . .  35,426 Seeders and drills, �rain, La. Crosse Plow Com-
Spe��!ciies· o·r· ·eyegiasses·,·Ame·r·ican: oj)ticai ·Com� 35,445 
Sta����ry·.· ce·rtain ·ria·w·ed· iL·r·ticles ·of: 'Speilcerian 35,376 
SUS�:�ld��� ��Jl�b·OU·lder ·brttces: · Mo·r·r·is· . S·r·oth·ers �:� 
1::�!�S� ,����\L��iu P�ll���.r.s.�I.l:: : : :  : :  : : : : : : :  : :i5;.ii4 ·to �:��� 'rlll. rootlll�, A lbany Hardware and Irou Com-
'I'otfa��� ·lii;ci· Cig�lr·ei.i.es: ·ceri.ilin iiarr;ed:· ii. Houde 35.444 

'rob�3,�: p'lug'cii,;;';;;'ii: Smi'th' &, 'Scot't::: : : :: : : : : : : : !jg'�W :l:O�llCCO, twist . . �ew Guinea CompaJluie . . . . .  35,129, :15:4:10 
1 o!let and mediCinal preparations, X. Pene . . . . . . . .  3&,398 'l'ollet preparn.tiolls. certain named, Naamlooze Vennoofscbap Eau de Cologne F'abrik, Voor-been J. C. UOldoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.il':l7 Watch movements, Hampden \Vntch Company . . .  35,377 Watches. clocks, cutlery, and Jrold and fountain 
Warcib:8,C·W�tc����·s·,· · ilnCi · ·w·atcli · ·movemellts· 35,388 Keystone \Vatch Case (;ompallv . . . . . . .  :.;5.;{78 to' 35 a84 Watcbes, watchcases, a,lId watc"Jl movements ' 
ware�ii��eJfl;;:i�� ai��p���:, C&����'Z. 'ic�'��� 35,357 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35,413 

LABELS . 

.. A. B. C.," for beer, American Brewin/l' Companv. !'( 869 

.• Bechtel Brew." for bottled lager beer, GeorJi'e . 

u BJ���h���s��ef��n�e��,mR��lri·can · Brewii-t·� · Com: 7,�72 

.. Bfa�llBass·ileer:'; ·for· ·beer:· A�eri·caii ·Brewir"lg 7.870 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.871 

:: ���;k }':;,�\f. ,�lafoert,,, tfoObR���.e, �i���;b tr��g��� 7.8i:) 
'I'obacco Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.880 . .  Brillht.ine." for silver polish, K A. Fichter. . . . 7 8Sa . . Brookwoor1," for whiSky, J. Thompson . . . . . . . . : . : :  7;874 . . CRscarine." for a stomach medicine, Rea. Brothers & CompalCi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,891 

•. 
C��rm�ok�l�t������ . . .  i.��:.�t.���:'.' . .  ��� . . �i.�a:.�����: 7,877 

.• Cincalco 'I'ontc." for a tonic. Pittsburj!b Homeo-

.. cn";����1:ehIS:;;��::·,·· for · a' ·  me·ciici·tle·,· ·C<)rrectiv·e 7.888 

.. C�\���lY'���&:��r·"nt: ;; for·a ·me·di·Ci·Iie·:W: cow� 7.A!l2 

.. D���·RS·co:"· for· · c·ao·neci · gOOds: ·X: .1i: von· Cot�: 7.ES!l 

" G�I��:tlspri'ng:j,' 'for . miiierai · ·w�te·r.· · Seii·gmatl 7,SH4 Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,8H8 
:: ��e:�,!1aB��;l��;' fo�i���n�dTshu��r�"oI�n: 'united' 7.8i;j 
., M���e�r��d��nfo;oc����a · ·cor}l: · Un·ited· ·Stil·tes 7,865 
•• Ol�r��ot��ft�:,�·gi�1�g· ·Lob·ace;;: Finze·r · arothers 7,Snu 

h oJ�O�t�f�,,9°f���i�;;�s: " V"ood ' Me�caniiYe Com� 7,882 
H PG�:Y8·1�·Ok·ing:;,· ·tol: · smokii;g · ·  tObacco: · Fi·llie� 7,878 
u Pr�����.I;� r�g�A;;gn��m���J8� · ·A: · ·E: · voii ·coiz: 7,87!l 
" R�3�r�!s',;; for wbiski: ,Vestern·bisilt·ling ·Corii� 7,8(t{ 
h R��tB'�;;s·S ·A ;iLiseptio ·Shiimpoo�;" fo·r· ii stiamijoo: 7,87

G Red Cross Chemic.l Company . . . . . . . . . . . . . . . . . . . 7.886 ., Red Cross Disinfectinll and Deodorlzinv Pow­der," for a powder, aed Cross Chemical Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  i,8S5 .• R�;���;�o�c��reBC��p��y.� . .  ���.i:.�l . .  ���p����: 7,887 " Spurt." for plug tobacco, Fill�er Brotbers 'ro-
B St�:;���t?Sp�i�'�h;;, . f<)r· ·ITletai · l)oiisb; ·B·ell· M·anli� 1,881 fHCtu ring Company . . . . . . . . . . . . , . . . . . . .  , . . . . . . . . . . .  7,884 " Suckow's Hheumatic Remeqy," for a medicine. 
H St�m�e�uJ����ii"�s ·Brand:'; iOT . CI\li iled· tomatoes· 7,800 United States Printinll Companv . . . . . . . . . . . . . . . . : 7,867 . . 'I'he S & S Shirt \VaiSt 'l'rousers," f()r trousers, 

.1. Sn]sbur" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,862 
A pri n tf>:d eopy of the specitlcation and drawinl? of any patent in the foregOing list. or any patent in print issued SlDce 1863. will be furnished from thiS office for 

10 cents. In ordering please state the name and number of the patent deSired, and remit to Munn k Co., 361 Broadway. New York. 
ve�����f1��naJJ:��ni�eu:g;e���:se g��8�de! �b!b:o��: Iloing- hst. provided they are simple. at a cost of $40 each. If complicated the coot will be a little more. For full 
Inlltructionl address Mnnn &; Co., ab'l Broadway. New 
York.. Other foreign pawnta may alao be obtained. 

possess accuracy and endurance under all conditions and in all degrees of temperature. 
F.u l l  Ruby Jeweled. 

Sold by jewelers everywhere. 
An Elgin Watch always has the word " EI2"ln" engraved on the works-fully guaranteed. 

Send for f.ee booklet. 

If you Own 
. One of the Reliable 

"'Accurate-to-the-Second"" 
DUEBER-HAMPDEN WAT C H E S  
LOOK FOR THE NAME "DUEBER" IN CASE U.John Illlntloek" 21 Jewels. Jt�or Gentlemen. ::���Il!I�n

!�l\I�!��y;:ii!/e\Vels. For Railway Men. 
Our "Guide to Wilteh Ruyers" Sent ,"'ree. 

The Dueber·Hampden Watch Works, .. Canton. O. 

51 F O R  T H E 

WE L L DRIL�ING 
Machmes 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of SOil or rock, Mounted on wheels or on silJs. With engines or horse powers. Strong, simple and durable. Any mechaniC can operate tbem easily. Send for catalog. 

'VI L LIAlllS UROS_, Ithaca, N_ Y. 

AMERICAN PATENT:::;. - AN lNTER-
e�tillg and valuable table Rhowing the number of J,JaLer;ts 
TI���t��e��l��e f��OtbSe Sb�J���rn�Pg��b�gb Jfe������ 
:1]. 18!.l4. Cc..Dtained in SCIENTJ'Ij' TC AMERICAN !SUP­PT.E!\n�N1', )iO. 1 UU:'!. Price 10 cents. rl'o be bud at this office and from all newsdealers. 

THE LAMP OF LAMPS 
For ('very out.door purpuse t.he new electric light, 

C L OV E R  L E A F  L A M P  Is the best. Wind and water proof. Cannot blow 

:��: I�S�t���l��r���e����illh�nod�i��I�� YI�������itv convertible into � houStl lamp. \Vill f:\'i\"t! COli. tintlOl1s light. for fifty or sixty hours. No smoke, no grease, no smell. Price, with 3-cell lmttery, :t15. 
runerlc.Iln EJectrlc.Ill N ovelty & )U·g. Co., 

255 Centre Street. New York. Write for 1900·1901 Catalogue of EI('ctrical Novelties. 
K R O M S K O P  

Color Photography 
h To t�T�����l;efoe:i ;;:: ��n�������u� 7'J�;j�:� '�hicb wilt come into common every-day use must be added thjt!!!:]�]�I�o�p:t 1�i��!��:��:8sc��cekl,OJ]]skO])'S Cameras, now ready. � S.,,<I stamp jor booklet. 

IVES K ROlllSKOP COllIPANY. Incorporated, 
1324 Chestnnt Street, Philadelphia. 

There are Two classes 
-

of farmers in the country--those who read 
HOARD'S DAIRYMAN and those who don't. 

Those who DO read HOARD'S DAIRYMAN 

are the prosperous, intelligent, energetic kind. 
They wouldn't appreciate it if they were the 
other kind. 

They huy everything that any other farmer 
does-because they are Farmel's lirst and 
dairymen afterwards. 

That's why HOARD'S DAIRYMAN pays adver­
tisers so extremely well. 

HOARD'S DAIRYM AN, 

Ft.  Atkinson, Wis_ 

MINERAL PRODU OT OF THE UNITED States in 1895-1800.-A valuable table, accompanied by �tatisti('s. SCI.ENTU·IC A:\JEltlCAN SUPPL.t�IF':N·J· 1 1 1 ! •.  Price 10 cents. F(lr �ale by l\J unn & Co. and all news­dealers. Sen a for 1897 cataJogue. 

�8u USE GR I NDSTONES ? 
L1 so we CUll SUPPlY you. A l l  sizes 
m n n n i ed and 11 11 11101l H t t'd .  always kept in stock. Rldmemaer, we mnke a specialtyof select!njl stones for all ape­cml purposes. f:ir Ask for catalo{/Ut 
The CLEVELAND STONE CO • 

2d Floor.  W i l s h i re. C l eveland . O .  

G R E A T E S T 
F A M I L Y 
N E VV S PA P E R  

Leslie's I llustrated Weekly 
It tells the story of contemporaneous events and illustrates it 
with the m.ost artistic pIctures. Its correspondents and 
'vl'ite)'� cover evel'Y ilUl)Ortaut fi�ld the world over. LESLIE' S WEEKLY is a paper to keep on the library table, and to read and 

re-read, and to file away for useful reference. It is read by more families of 

culture and refinement among the masses than any other paper of its class in the 
world .  It is the greatest, best, most attractive and cheapest of all American educa­
tors. Its special features are worth your time and money. They include Jasper 's 

Weekly Hints to Money-Makers, answering without charge questions regarding 
Stock and Bond Investments ; Hermit 's Life I nsurance Suggestions, answering 
without charge questions concerning Life Insurance. 

Send One Dollar to the publishers ' address below, and Leslie's will be mailed 
to you regularly each week for a period of four months. 

L E S L I E � S "W' E E K L Y 
'f 'f 0 F I FT H  AV E N U E  N E VV YO R K  



WE TEACH 
Wherever 

the Malls Reach. 
lVe are teaching mechanic& 

the the01'Y oj their wo1'k. 
Helping misplaced. people 
to change their work .• En· 
ablinn young people losttp· 
pm" thernselve, while lea1"11.tllQ 

EI�;i�, 8::!�!Dat:d 
a
c�,11 \��1D�:�in�!��e���::;:�!: 

Chemistry, Ornamental Design, Stenography, Hook­
keeping, ete. Write for circular, and mention 
subject in which interested. 

INTERNATIOHL CQRRESPONDENCE SCHOOLS, 
Established 1891. Ca.pital $1,500,000 

Box 94.2. Seranton, Pa. 

E LECTRICA L  E N G I N E E R I N G  
TAU G HT B Y  M A I L .  

Write for our Free Illustrated Book . 
.. CAN I BECOME AN ELEC. 

TRJCAL ENGINEER ? "  
'Ve tt'3.ch Electrical Engllleering, Electric Lighting. 

Electric Haliways, l\\echanical Engineering, Steam EUI-\'l­
Deerin�. Mechanical Drawing, at. fOur bOIllp. by lI1:ul. 
�r:i.2c�1! fticliYE�Gi�EEjgRINn�rl�I�i,ruTE, 

Dept. A, 240.242 'V. 28d St., N c w  York. 

Col lege Course at Your Own Home 
Complete courses i n  Language, Literature, Science and 
full under-graduate work, leading to degrees from cbar· 
tered universities. Competent professors, gI'aduates of 
European and American universities. Send, jor lull in· fonn.atiolt. University Extension College, DetrOit, Mich. 

FREE SCHOLARSH I PS 
INEI.ctrle.I,:�b'!'I�:I�:�!,DENNUGMBI

&NREERING Stntiollary or LoMmolhe 
(In�ludlllg lIeehn�1 Drawing) A'Derican Scbool 01 Correspondence, Boston, Mass. 
Char-te7'td by Commonwealth of Massachusetts) 

BICYCLE TIRE REPAIRING. - THE 
Mending- of Single 'rube Tires .-A practical artlcle ill �ls­
trati"� tbe method of inserting patches and plugs wltb 
pliers and pluggers, together witb ru!lbfr ba�d olujlgfng 
aud tbe use of puncture banus. 9 11lustratlflOs. Con­
tained in SUPPT.EME�T 1 1  O·.!. Price 10 cents. For 
sale by M unn & Co. and all newsdealers. 

WARREN' S  N atu ral Asphalt Stone  
Su rfaced Ready Roofi ng. 

The Burface is completed 
��t ���J��tg:(nt���. ���� 
able and economical. Com· 
����

t� v�� !deg��
o�en!�: 

Tr i n i d ad aspbalt. De· 
:I j (( n e ct for application 

wltbout the help of skilled roofers. . 
Warren Chemical & Mfg. Co., 85 Fulton St.,  New York. 

r5he "FORTIS" 
Electric E..xerci.ser 

Combines the most approved 
form of high. class medicinal 
electric apparatus, with mus· 
cular exercise. 

.·or HEADACHE, NEltVOUSN I::SS and EX· 
HA USTION, INSOMNIA, RHEU"ATIS�[, NEU· 
RALGIA and the JUAny other complaints for 
which electricity is recommended by the pby· 
sicians, U. effect I. almoa' MACICAL. 

Tha life of the battery is about six 
months, and it. can be replaced for 25 cents. 

Send for desC't'iptiv6 booklet. 

Price. complete with 
foot plate, - $7.50. 

It your dealer don't carry it, we will send 
express prepaid. 

THE BADCER BRASS COMPANY, 
Kenosh_, WI •• 

The)'oufh's 
Companion 

Free Every 
·W eek to 
January I ,  
1 9 0 1 .  

We sha l l  be g lad to · send to a ny one 
requesting it  o u r  . I l lustrated Anno unce m e nt of 
the new vol u m e  for 1901,  a nd a lso a sa mple 

copy of  a recent issue conta i n i ng M a ry E.  
Wil ki ns's a rticle, " When People Wrote Letters." 

There 
Fo r 
$1. 75 
Than 
This. 

is no Better Investment 
CjHOSE who subscribe now, sending $1.75, the yearly 

subscription price, with this slip or the name of this 
publication, wiU recei'Ve aU the remaining issues of The 
Companion for 1900, including the Double Holiday Numbers, 
FREE, and then the issues for fifty-two weeks, a fuU 
year, unti[january I, 1902. This Offer includes the gift 
of the ne<W Companion Calendar, lithographed in 12 colors 
from exquisite designs painted expressly for The Companion. 
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The Youth's Cotnpa.nion, 
Boston, Mass. 

A U S EFUL  G IFT FOR M O ST PEOPLE.  
Complete �lanicul'e Outfit in 

plu�h and satin lined case can· 
sisting of file. cuticle knife, 
cuticle scissors and 6 emery 
�P.U�S' 3��'\tlt�!�rrgat�1gg�! 
�aif:r�����of�g�����ld cases 

E m i l  Forq u ignon Mfg. Co. ,  835 Broadway, New York. 

DESIRABLE H O L I DAY G I FT. 

D R �. P E R ' S 

Record ing Thermometer 
Standardized a n d  Warranted. 

Gives a correct and continuuus record 
tn ink on a weekly cbarL. 

ar W"ite jar particulars. 

T H E  D RA PER llIFG. CO .. 
1 52 Front Street, New York. 

N O W  R EADY. 

AN AMERICAN BOOK O N  

Horseless Vehicles, 
Automobiles and 

Motor Cycles. 
OPERATl<;D fl Y  

Steam, Hydro-Carbon, Electric and Pneumatic 
Motors. 

By GARDNER D. H I SCOX, M .  E. 
Author of " GlU�, Gn!!'olcnc nlltl 0 1 1  Vnpor _Ellglne�," 

and H 11echunicul �lo"clllcntl!l, Ue \'lccil!-

nnd AppJ luuecs." 

PRICE $3.00 POSTPAID. 

This work is written on a broad basis, and comprise� 
in its scope n full illustrated description witb details of 
the progress und manufacturing advance of one of the 
mo�t important innovations of tbe times, contributing 
to the pleasure and business convenience of mankind. 

The UJake-up und management of Automobile Vehicles 
of all kinds is IilJerally treated, and in a way that will be 
appreciated by thuse wbo are reacbing out for a better 
knowledge of the new era in locomotion. 

rJ'be book is up to date and very fully i llustrated with 
various types of Horseless rarriages, Automobiles Ilnd 
Motor Cycles, with details of tbe same. 

Large 8yo. About 4 0 0  pages. Very F u l ly 
I�lllst 1·ated. 

;:r Send jor Circular of contents. 

M U N N & CO.  36 1 B roadway l New York 

50 Y E A R S '  
E X P E R I E N C E  

PATENTS 
T R A D E  M A R K S  

D E S I G N S  
C O P Y R I G HTS & C .  
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invention IS probably pCltentable. Communicn· 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agencY for securing' patents. 

Patents taken thl'ouiz"b MUIllI & Co. receive 
speciaL notice, wit.hont charge. in the Sci�ntific Jlm�rican. 
A handsomely illustrated weeld;;-. T,argest cir· 
culatlon of any scientific journal. rrerms. $3 a 
year ; four months, $1. Sold by all newsdealers. MUNN & CO .36 1 Broadway. New York 

Branch Office. b"25 �' St .. Washington. D. C. 

RUNNING GEARS a����sr 

It triumphs over ob�tac1es ; 
it enables you tog-ratify your 
highest a III b i t  i o n  s ;  to 
:-achieve i to accomplish ; to 

win. It marks the difference be· 
tween success and failure and 
makes man the supreme master of 
his destiny. By our new system 
you can learn this wonderful 
science in a few days at your own 
home, you Lan cure diseases� bad 
habits and wield wonderful power 
and influence over others. Our 
richly illustrated book on ]·rypno· 
:l
i
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frep. ]t is intenselY interesting 
and full of startling surprises. Jt 
has been the mer-ns of starting 
thousands of persons on the road 
to sllccess. 1\ postal card dropped 
in the hox at the corner will hring 
this wondprflll book to your very 
door. Address, New Y"r1,. Institut� of Science, Dept. P. T. 2, Hocilcl!lCr, N. Y. 

ELECTRICAL SCIENTIFIC NOVELTI ES. 
�.1odels of J�ocomotive8. BailwaY8, D'l'nnrnos, M('\tors, etc. Safe, Practical, D u rable. Most complete line 

in the WO�i�Ell1C1'"�i?I�'E�e�el�lniJclrt8'.:m!l3e:r:I���· CHiton Avenue, Cincinnali, Ohio. 
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P R O POSALS. -----
OF���e %st���'l,�:G�i�s�1fi�, JHf��eatJ��r�: 
posals will be received at t�iS office·until 12 o'clock, nOOD, 
�'I'iday, November 3Otb. ]900. and then opened, for fur­
nishtng tbe material and labol' necessary for building 
an extem�ion to the Office Building at the Light·House 
DepoL, TOIllI)kinsville. N. Y. SpeCifications, forms of 
g�?i��

s��. �I�dp ?t�'iA�°f:i��t�.�CO��]���'��. �� �I��t 
neers, U. R: A'1 Engineer 'l'bird Light-�ouse �Istrict. 

,,y A N�'EJ) .-Good novelties, suitable for advertising 
purposes. Address with particulars, 

OWL NOVELTY CO., 695 Broadway. New York. 

I C E IllACHINES. Corliss Engines Brewers' 
and Bottle,·s' llIachinery. THE VIL'l'ER 
MFG. CO., 899 Clinton Street, Milwaukee. Wis. $75 Month and Expenses; no experience 

needed ; position permanent; self-seUer, 
PEASE MFG. CO., Stat'n lo,Clncinnatl;O. 

NEW YORK �X��ri�!le��d�: �;:;aPfc;,�S�?��.s�� 
lllltS. LORD, 53 Wesl 24th Street. New York City. 

Ex\wrt lU odci lUal<in!.f.i. Establisbed lR07. Wm.Traut· 
w.

a
�ia�r�g�i�tt�

r ��l�ft�(ZFor g�t�l���k�f �rcia:f�'uTJ�li!� 

---�- ��� TYPE WHEELS. MODELS t... EXPERIMENTAL WORK_ SMAU.MACHI�ERY NOVELTIES s. ETC. NE.W "':OR ,sTENCIL WORKS' IDe NASSAU 8! ... . 1'. 

N OVELTIES & PATENTED ARTICLES 
:Manufactured by  Contract. Pnnchin� Dies, SpeCial Ma· 
cbinery. E. Konigslow & Bro .• lSI iSenec" St.,Cleveland.O. 

Experimental & Model  Work 
Cir. &: advice free. Wm. Gardam & SOD.45-Dl Rose St.,N.Y. 

G R I N D I N G  M i llS FOR ALL P U R POSES. 
Bo.,garduB Patent Uni­

versal Eccentric Mill. Address J. !S. & G. F. SIlllP­
SON, 2'" Itodn,:,y Street, Brooklyn, N. Y. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 

E. V. BAILLARD, Fox Bldg . ,  Franklin Square, New York. 

1Wi1i._U�J.i"� 
PATT E R N  A N D  M O D E L  M A K E R S .  

WHO M A N U FACT U R ES 
C H A IN·llI A C H INES which bend, cut orr and con· 
nect the }inks RutollHl.tically ? (Anchor chains.) 

Please address replies to 
F. O. L., 143. care SCIENT1FIC AMERIC..L"'. 

R E D  � E. C A. R  l: VV c) c) C  
AIR AND WATER TIGHT S I L-O S .  

ANY DIAME.TE.R , ANY DE.PTH. WILLlAMS'MFG CO. KALAMAZOO MICH. 

I g2 H .  P .  GAS E N G I N E  CAST I N G S  
:\Iaterials and Blue Prlvts. Write for Catalogue 9. 

PARSELL & WEED, 129·131 W. 31st Street, New York. 

FOR SAL E .  -���c�ir���:gfw�rr:� �r:p�3.
n f����f!t 

owners not acti ve nor con versant with the business. A 
thoroughly capable man wbo would know what and how 
to manufacture, with some capital, can buy tbis plant 
� Ae'i?E'it�Mew�· llt�U:

s
l:O., Watertown, Wis • . Ii SEND FOR FREE CATALOGUE.� 

• Prairie S�b.tor Co., !!IS.n! • • Homer (JItT, P... .-

VOLNEY W .  MASON & C O . ,  

Fr iction Pu l l eys, C lutches & E levators 
P R O V I D E N C E ,  R. I.  

N GUN CATALOGUE n o w  REA DY. 

E Will be mailed on J·cceipt 

W 01 t"'o-cent stamp. 

T H E  H. & D. FOLSOM ARMS C O . ,  3 1 6 B'way, New York. 

f _�I"'J/J.�t�� __ Jt: .... �'#'%r""'N '" , '� , ..... � .. � ..... _ ...... � .. -"'i-........ 

i� 'ot.��'"""--R. __ ��, 

a\\"kiD�' New Catechism of Eltdririly 
for Engineers, ElectriCians. 
Wiremen and Amateurs, 5fiO 
pages 300 ilJu8trations,bound 
In leather, pocketbook form. 
f,old titles and edges. Strict· 
'l �,p.i�&�::�'li3 �!:��tl"��?N�;: 

C R A N T  T O O L  POST C R I N D E R  • • • •  
Very useful in tool rOoms and machine shops 
where the quanLity of cyli'ildrical grinding 
will not warl'ant the purchasing of au expen­
sive univel sa,) grinder. Experimental Work, 
Sl-eciul 'l'ooll,. �lodels, etc. Address 

G R Ar" }' IU } G. cu., 18a John Slrcct. llrld2'cport, Conn. 

a ay ure nndwe wilhbowyou S 3 D S Sendu.you,.dd, ... 
how to make �3 a day 
niJsolut.ely Sure' we 

. furnish th? work and teach you free, you wo;k in 
the locILhty where you i Lye. Scnd us your address and we will 
explain the busine

.
88 flllly, remember we guarantee a. clear profii 

of$3 for every day s work,absolutelysure. Write ai once S.OYAL m..lNU .... CTUIUNG CO., Bo%354, Uetrolt., !lich: 

FREE! WHOLESALE BOOK 
Edition for l!o)'19U1 CATALOG 

Now ready. COMt� () ccntM POMtn.::c to 1'1811. 416 pages. 
6 by 9 inchef', advertising l 5.00t) Honk"". Hlbl t·!<l. 
J>t,,.lodlco.l�. etc.. ct(>., III \V hult·lmlc 1',.1('1''''. A l l  
books carried i n  stock. Best catalog ever pl'inted and 

1�ri f,�e3�t�?'�r.f{.eC:OlIPANY. 200·8 Wnbnsh A,· ... , Chicago. 

Astronom ical 
A 's D  

Engineering 
I nstruments 

MANUFACTURED BY 
w. &. D .  1lIOGEY. 

Bayonne City, N. J. 
� &na for Ca� 



TO 
PROPIlRTY AND 

LOSS '01" LlJ'5 AND 
INJURY 

TO' PERSONS 

Blwags • SeasonafiIe. 
and 'Vinter-in bot weather or 

cold, tine weather 
or wet, up hill or 
down daJe, the 
WINTON 

MOTOR 
CAR R I A G E  

is available fo r  
service. 1t i s  nDt 
atfected b y  t h e  
thermometer, i s 

Price $ 1 ,200. ����IU;�lY OD��:L�: can be controlled at will. as to speed, and it costs but � cent a mile to rUD. Hydro-Carbon System. 
T H E  W I NTON MOTOR CAR R IAGE CO . . Cleveland.  O h i o .  

Ea.stern Department, l 20  Broadway, New York CIty. 

A U TO M O B I L E  P AT E N TS 
E X P L O I T AT I O N  CO M P A N Y. 
U N UER'j'AKES :-The manuf:l.cture of AutomobilE'S and Motor­

Cycles. ThE" examln.1tion of AutomobilE" p:l.tenlS. To enlist capital 
Ii' irli�lsli

l
F!s��I�!cli�I���

i
O��S. make thorouj:Ch eX!lminations of 

patents. Experts to test motors and automobiles. Opportunities to 
��'�����::'t';�u1:r�:::�I{Fe����Jr

h
�\�:�

nrOPositlOns to concerns willing 
PUIt�II A ·� E� :-AI I  meritorious patent.<;, licenses and in" entions 

rdRtmg to motor.cyeles, motors, gears, lIutomobiles and tht'ir parts. 
F. �. H YDE, St:cretary. 21' \Vlllinm St • •  New York. 

A Christmas Present 
of a HA YNES-A p_ 
PEltSON A UTO­
llIOBILE would be 
very appropl'iate for 
your wife, and tben 
she would be up to 
date. 'l'be wealthi­
est and mo�t, fush-
bou

n
y��� tg:���r 

are 
Christmas pres­
e n  t s .  All our 
������bJle

�,;� 
1�:Wfl!ll� 

cyltnder, v a  r i -
powerful double ���!i����iJ������� able speed gaso­
line e n g i n e s .  "" 
'j'be most reliable power on earth. Buy your Automo­
bile from oJd and experienced builders. 'Ve are the 
oldest In America. Immediate delivery. No Agents. 
THE HAYNES-APPERSON CO.. • KOKOMO, I N DIANA 

" WO LV E R I N E "  
Gas and Gaso l i ne  Engines 

STAT I O NARY and M A R I N E .  
U"'o]verine" is the only reversible 

MarineGas Engine on the markp.t. 
It is the lightest enJZine for its 
power. Requires no licensed en· 
gineer. AbsoluteLy sa!e. Mfd. by 
WOLVE R I N E  MOTOR WORKS, 

12 lIuron Street, 
Grand Ra\.ids, lllich. 

CHA RTER ENGINE 
USED :yNYA:yLAb�E 

FOR ANY PURPOSE 
FueL-Gasoline, Gas, Distillate 

Stationaries. Portables, Engi nes and 
PU,mps, Holsters Itii'" State Your Power Needs 

CHARTER GAS E N G I N E  CO., Box 1 4 8 ,  STERLING, ILL. 

j t itutifit �mttitau. 
-----C H R iSTMAS L I G H T I N G  

EDISON ffllNlaTUaE lUmpS 
for C h ristmas T rees. 

No Danger, Smoke or Smell. Lamps either rented or sold. 
Full directions furnished, enabling any'one to readily 

wire and put up the lamps. 

Can be used only in houses having electric lights. 

1 Candle Power Lamps. Address 8 }�,m \�8����.
o n  G E N E R A L  E LECTR I C  C O M PA N Y, 

4 Lamps In Series o n  
5 0  t o  6 0  volts. 

S H I FT KEY_ 

H A R R ISON,  N_ J .  

JartforG Tgpewriters 
.;I- ���t �\t\ P R I C E  

���t Q;�.� .;I- $60. 00 

Hartford No_ 2-Full Keyboard. 
Hartford No. 4-Single Keyboard ar Catalogues on app/.icatlon. 

The Hartford Typewriter Co. 
472 Capitol Ave. ,  Hartford, Conn. 

NOVEMBER 24, ' 1900. 

ARTISTIC S P ECIA LT I ES 
for tbe Season are shown 

In Our Blue Book for Ladies' 

In Our Red Book for Men's 

Watches. 
Eitber or botb sent on application. 

37 :\1aiden Lane, 149 State Street, 
New York, N. Y. Chicago, Ill. 

Spreckels Building, San Francisco. Cal. 

Bristo l 's  Patent Steel -Belt Lacing. 
;�d

e ��fle�:;'f;�t
ea

���� 
�'astenin

� 
lor all kinds ����� �ies s�inf.,:ep.. Sa'ln­

, ... l1li_ ....... The Bristol CO. 
REAOY TO APPLY "NISHED JOINT Waterbury Conn. 

"LIGHT OF ASIA" LAMP 
The Smallest Porta-

ble  Electric Light. 
Unlike aU otber portable 
!1t���t t�; �;f:,r;te-la� p 

tl;.
e
o 

not detcI'iorate unless used. 
r���r:ars

oOal i�g?�'m�o
:� ����

t
_ 

celled. 'rhe " Ligh t of A sia " 
Lamp. is Illade with a view to 
beauty. and is mounted in an 
aluminum shell covered with tine 
leather. Price $3.00, postpaid. 

Every One Guaranteed. 
ELECTR I C  CONTR ACT CO. 

61 ELM STREET, NEW Y O R K .  

Weight, � oz. 
" in, diam. 
S ins. long. 

.������������������������������������������. 
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ii� TEN=YEAR TEST. t 
�I' The following letter from one of the largest cement manufacturers In the 'I� i" world proves positively the marked superiority of THE GRIFFIN MI LL 'I� • A 

� for pul verizing either rock or cement clinker. ;J 
• A 

� 
;J 

• • 
�I' A M E R I CA N C E M E N T C O M PA N Y. tl� 

� OWNERS OF" � 
�I' The Eoypt Portlana Cement Works. Th C The Giant PorUa1Ul rement T-Vorks. tl� � The Pennsylvania PorUand Cement Works. e Columbian Portland ement Works. The Jordan, N. Y., Ponland Cement Works. ;J �I' Messrs. llRA DLEY PULVERIZE" CO. EGYPT. PENN., August 25, 1899. tl� �I' flentlemen : Heplying to your inquiry as to what we think of THE GRIFFIN MILL, we will say that the first G riffi n  tl� 

� 1II i I !  used in grinding' Portland cement was erectec.l in our Egypt works ten years ago, where i1 ' i" still in operation. Since � .�I· then, as from time to time we have built new works, we have equipped them all with G ri ffi n  M ills. We have now in opera- tl� 
�I' tion at Ollr several works, thirty-seven mills. tl� 

� We know all about the grinding machinery used in the various cement works in this country, but think the G ri ffi n  �I' Mill superior to any other for grinding Portland cement and the raw material from which it is mane. What we think of the tl� �I' G ri m n  Mill is shown by the fact that within the last week we have given you an additional order for moro mills. 'I� 
� Yours very truly, AMERICAN CEMENT CO.. 'I �I' JOHN W. ECKERT, President. tl� 
� 

;J 
• A �I' Tbe demonstrated success of tbe GR1FFIN MILl, for pulverizing all refrac- tli '" tory substances allows us to sell them on their eEtabli.sbed record: Write us � 
�I' for names of manufacturers who are daily using tbem with perfect satisfaction. tl� i" TH'JB BRA DLEY PU LVERIZ ER CO., Boston, Mass. tit 
· -.. .. .. � ·"�"�"�"�"�"�"�"�"�"�"�"�"�"�"�"�"�"�"�"�"�"�"ii"�"�"�"�,,�,,�,,�,,�,,�,,�,,�,,�,,�,,�,,�,,�,,�,,�,,�. 

if it isn't an Eastman, it isn' t  a 

Gake a 

K o d a  
;; GRAMOPHO�ES I 

T H E  J O H N S O N  ROTARY 
Simpleofcollstl'uctioD, positive \ 

��t���:�
n
E���fa�?y q��e;p

i
t�3Pi'� 

pumpin� soap. oil, sugar, lard, 
glucose. acids. starch, Erlue, var· 
nish, COin and water. malt, etc. 
Large sizes fllr irrigation. 

l\lade as a belt or steam pump? or com­
bination, or operatt:d by fllectrlc motor 1!!i��l!!!!! or gRsoline engine. Manufactured by ,a 
UAVIS·J(HINSON (JO., Stnt1ol1 V, 

h o m e  f o r 
CHRISTMAS 
Kodaks. $5.00 t o  $35.00. 
Brownie Cameras. $ 1 .00. 

EASTMAN KODAK CO. 
Catalogues free flt the dealers or by "mil. Rochester, N .  Y.  

T H E  
United States G ram ophone Co . ,  

Stewart Bldg., Washington, D. C . ,  
owns tbe Letters Patent for tbe GRAllI­
OPHONE and its Indestructible Record 

Discs. Tbese patents bave never been attacked, 
nor bave Gramophones and Records made under 
them ever been declared infringements. except 
tbrougb judgments confessed by a former 
agent of the Gramopbone ; such judgments 
have no legal value. 'Tbe Gramophone patents 
cover all 'ralking 'Machines in which the rec­

or(1 groove pro))els .-:he stylus. and in which 
hard-pressed record discs are used. 

SUITS HAVE BEEN ENTERED A GAINST tbe parties offering the Zon-o-phone (a hold copy 

of the Gramophone). 
Dealers and users are W A RNED al!:ainst buying them, or tbey make tbemselves liable for heavy damages. 

United States Gramophone Company, 
Canadian Parties Address : E. BERLIN E R ,  PRES. 

E. BERLIN ER. 2 3 1 5  St. Catherine Street, MONTREAL, 

A C E T Y L E N E  
D O  YOU KNOW tbat the most liaht, least trouble, 
�reatest comfort can be secured by using gOOd bUrners. 
l'be best burner is D. M .  S'l'F,WARD'S WOND�'R. 
�'�Tx�,�n

l�i��71'�.Eb
n6�.�

o
Ch

s
::f��oga, Tenn., U. S. A. 

S G al � S Ail varietIes at lowe.t prICes. Hest llailroncl 
Ir:g\�':,si,';�

o
�rt?�,e��i�cl�:fi'�es 

Wa
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Sewing Machines, Bicycle�, rl'oo1s. efc. Savo 
Money. Lists Free. CH ICAGO ,;lA L •• � CO .. Chicago. Ill. 

JESSOP 'S  STEEL ��!���!! PaI·ls, . 1 900, 
for Excellence in Quality and Workmanship_ 
NEW YPltK O FFI C E, 91 JOHN STREE'l' .. 

PAYS t? writefor onr260·page free book. 
'lelia how men with sma.ll capital 
can make money with a .llagic 

McALLISTER, .���::ptt�r.!': 4J �
S

a�:::�r..
t�.

o�: 

A K0 D A K  O R  C A M E R A  � ___ .. :: AT CUT PRICES. ��[r:a�(t.�t;:i'��� .. TO Ilt ! .- -�. .� SELL THE CHOICEST
·
STYLES OF" THE i' : , �/�' .\,... . BEST MAKERS 20TO 40 PER CENT. 

\ 11L.L. 1.::��� OISCOUNT TO CASH BUyERS � .,; "':';'::; '-�'-...li _____ C"LL OR SEND rOA CATALO�U[_ rAE' ::-�p�� 1 u. OOUST PHOTO-MATERIALS CO .. 
, c .. �..;...-- 1 20 S. SALINA ST.. SYRACUSE, N .  Y 




