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"UNITED STATES PATENT LAWS," 

Under this title the editor of London Engineering 
publishes in a recent number of that admirable 
periodical a rather lengthy criticism of the patent laws, 
or rather of the patent practice, of the United States. 
The article is given particular prominence by appear
ing in a journal which has always shown a most 
friendly spirit toward American institutions, and is re
markable in its tendency to create the impression that 
the" alien" inventor will receive unfair treatment at 
the hands of the United States Patent Office. The writer 
enumerates several alleged" disadvantages that aliens 
suffer in the United States," and his statements, while 
not always actually incorrect, are in many instances 
perversions of the truth (no doubt innocently made) 
calculated to create an unfriendly attitude of English
men toward the Unit.ed States. We therefore take this 
opportunity of rectifying some assertions made by our 
London ('.on temporary, and we hope that if his article 
has caused British inventors any disquietude, their ap
prehensions may be dispelled by the explanations we 
now submit. 

One of the points urged by Engineering as show
ing partiality in the practice of the United States 
Patent Office is thus stated: "Let us assume there to 
be before the United States Patent Office two applica
tions for- patents for one and the same invention, viz. , 
one by a British subject and one by an American citi
zen, also that the British subject was in reality the 
earlier inventor of the two, but had not given publicity 
to his invention before lodging his United States pat
ent application; then a patent would be granted to 
the American citizen, not to the British subject. This 
if! only one of the many disadvantages that aliens suffer 
in the United States. " 

We may state, without any reservation, that the 
citizenship of an applicant for a United States patent 
does not enter into the equation in any way, and that 
in this case an American citizen does not enjoy any 
special privileges simply hecause of his nationality. The 
natural inference from the above quotation is that the 
patent will issue without ado to the American citizen 
and that the" alien " will be unjustly deprived of his 
rights. Of course this is entirely untrue. In the event 
above stated interference proceedings would be insti
tuted and the respective parties would be called upon 
to establish the priority of invention. It is true that, 
when an invention is made abroad, it may be difficult 
for the inventor in interference proceedings to adduce 
such evidence as will be considered competent by the 
United States Patent Office and by the United 
States courts. This matter of evidence is dependent 
entirely upon the residence of the parties and the 
jurisdiction of the tribunals before whom they 
appear, and has nothing whatever to do with the 
citizenship of the parties. So far from this practice 
working an injustice, the proposition quoted above 
might be reversed and an American citizen residing 
abroad, although the prior inventor, might not be 
able to establish his position as against the British 
subject resident here, had he filed his application for a 
l�atent simultaneously, in which case the patent would 
issue to the" alien" rel'iding in this country. This con
clusion will no doubt startle our contemporary, bl1.t it is 
true, nevertheless. The article goes on to speak of the 
unfair practice in the case of caveats, which cannot be 
registered by aliens. Without touching upon the mo
tive which governed when this practice was instituted, 
the criticism is of insignificant importance, owing to 
the prejudice which exists among leading attorneys 
against the general practice of filing caveats. It is 
difficult to conCf'ive of a case in which a non-resident 
would in any event derive any benefit from filing a 
caveat. It should be borne in mind that it offers no 
.. protection" as such, but simply entitles the caveator 
to notice of the filing of a similar application. 

In discussing the merits of the International Conven
tion, the writer goes on to say: "Furthermore, it is 
of interest to note that unpatented and unpublished 
inventions existing in foreign countries are not pre
sumed to be known in the United States, and, there
fore, as the first to convey to the public· any knowl
edge of the invention, a person who independently, 
though subsequently, invents and patents the same 
thing t,here, would seem to be regarded as the first in
ventor within t.he true meaning and intent of the law." 
This certainly is quite proper. The whole spirit of our 
patent system is to discourage delay and neglect in the 
introduction uf inventions. If a party has been guilty 
of laches or negligence in the patenting or publication 
of his invention, he must suffer the consequences. 

It seems rather strange that such criticisms should 
proceed from Great Britain, whose attitude toward 
the true inventor, and particularly the true foreign 
inventor, is certainly anything but liberal. An 
American who has unwittingly allowed his United 
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many years and may still apply for and obtain a per
fectly valid United States patent. He is allowed, in 
other words, to test the practicability and the value of 
his invention before being compelled to file his applica
tion here. Not so, however, with the American in
ventor. He is compelled to take out his British patent 
when, perhaps, his invention is still in an experimental 
stage, and certainly before its merits and practicability 
have been tested. Furthermore, in England a patent 
will be issued to him who first imports the invention 
into the United Kingdom, irrespective of the fact of his 
being the true inventor or not. This opens the way to 
many irregularities, and the real inventor can readily 
be deprived of the fruits of his discovery. 

There is another way in which the patent laws are 
more favorable to the" alien" inventor than to the 
United States citizen. The latter in applying for a 
patent does not only make affidavit that he believes 
himself to be the original and first inventor, but the 
invention must uot have been in public use in the 
United States for a period of more than two years 
prior to the date of filing the application. The" alien," 
however, may have had his invention in public use 
abroad for many years and he can st.ill procure a per
fectly valid patent in the United States. 

The new law which has recently been enacted, and 
which comes into operation on January 1 next, provides 
that foreigners will be compelled to conform to the prac
tice established by the International Convention, and 
file their applications within seven months of the date' 
of filing the applications in the country of origin. 

We believe in a broad minded attitude toward 
foreigners, and it is for the benefit of the country that 
the pat.ent laws as regards foreigners should be liberal
ly interpreted, but we believe that in the past, if we 
have erred at all, we have erred on the side of too great 
a liberality. 

••••• 
BISHOP POTTER ON LABOR AND lIIACRIORY. 

The sensational element in the New York daily press 
has been putting into Bishop Potter's mouth words 
which he never uttered, the tenor of which would 
make out the reverend gentleman to ·be at once an ad· 
vocate of strikes and strongly opposed toO machinery on 
the ground that its introduction was prejudicial to the 
interests of the workingman. The offending articles 
were supposed to be reports of an address delivered at 
the annual dinner of the Church Association for the Ad
vancement of the Interests of Labor. Bishop Potter 
has subsequently stated that the comments upon these 
subjects attributed to him are based wholly upon ficti
tious statements. 

The point that 'was actually made was that the 
Church Association for the Advancement of the 111-
ter8sts of Labor should fulfill the office of mediator and 
conciliator, and it was shown that strikes were often 
the result of the workingman's sense of his isolation 
from the sympathy of his fellow men, and especially 
from the sympathy of those better placed in life than 
himself. These should strive to understand him, to be 
just to him, and to encourage him in a willingness to 
submit his claims to peaceful arbitration. 

Bishop Potter denies that he had anything to say, 
on the whole, of auy disadvantages to modern civiliza
tion that arise from the introduction of improved ma
chinery. What he did point out was that, as most 
good things have their evil sides, one of these evils, in 
the case of machinery, was that it sometimes made u. 
machine of the laborer. The instance quoted was that 
of a man whom he had watched at work in a factory, 
whose whole duty consisted of two movements of his 
hands-{)ne to push a piece of metal under a hammer, 
the other to stamp it. But while there was nothing ill 
this man's work to stimulate his mind or imagination, 
the case was not quoted as being typical of mechanical 
labor in general. 

The fallacy of the old cry that labor is being hurt by 
machinery is plainly evident to the intelligence of the 
working classes, who have learnt long before this that 
for every trade that machinery has displaced it creates 

'half a dozen new ones. 
...... 

THE INVENTOR OF THE AUTOIIATIC GUN, 

The invention of the automatic gun has been uni
versally attributed to Mr. Maxim for so long a time 
that it seems a little late in the day for the editor of 
the Admiralty and Horse Guards Gazette (Eng.) to 
undertake to prove that the credit of the invention 
belongs, not to Mr. Maxim, but to somebody else. 

An account of a very interesting apparatus for making exact test,s 
of indic��or springs.-3 illustrations ................................... 11838 

States patent to v.sue before filing his British patent, 
unless he still has time to avail himself of the 
provision of the International Convention (seven 
months), forfeits the right of procuring in the United 
Kingdom a valid patent. The Englishman, on the con· 
trary. may have pat.ented his invention in England and 
way have been enjoying the fruits of his invention for 

It seems that the present attack was prompted by a 
paper which was read by Mr. Maxim before the Royal 
United Service Institution on the subject of" Auto
matic Guns," in t.he course of which he exhibited his 
original model, whictt now forms part of the South 
Kensington Museum collection, and spoke of it as "the 
first apparatus ever made on this planet which would 
load and fire itself. " The editor of the Admiralty and 
Horse Guards Gazette disputed Mr. Maxim's claim, and 
said that he should have made mention of the weapons 
invented by such men as Gatling, Gardner and Nor
denfelt. Mr. Maxim made the obvious reply that the 
lecture was confined strictly to automatic guns, and 
that it would have been out of place to drag in the 
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names of any of the thousand and one guns that are 
non-automatic. This led the editor of the paper in 
question to write a series of bitter articles tending to 
show that Blakeley, Vavasour, Moncrieff and others 
had made automatic guns before Mr. Maxim took out 
his patent. 

Mr. Maxim, in a very characteristic and effective 
reply, points out that the merit of his invention is 
proved by the fact that it very soon took the place of 
all other machine guns, driving them out of the field. 
It was so superior to the hand·operated guns that it 
,vas adopted by nations which, up to that time, had not 
admitted a machine gun into the service. " If the 
automatic system was so well known," Mr. Maxim perti
nently asks, "why was it not taken up before? . 
Why did all Europe wait for a • Yankee ' to come to 
Europe and make an automatic gun for them?" An 
investigation of the patents quoted by the Admiralty 
and Horse Guards Gazette showed that the greater 
part of them did not relate to anything that could be 
twisted into meaning an automatic gun. 

Mr. Maxim draws a parallel between this attempt to 
discredit him as an inventor and the attack on Mr. 
Bessemer'in connection with the Kelly patents for 
making steel, and we think his contention is a Round 
one. We deprecated the course taken by Mr. Weeks 
in the Bessemer-Kelly matter as not being justified by 
the facts and as causing unnecessary annoyance to a 
distinguished inventor and great benefactor of the 
race. So, too. in the present controversy we think the 
editor of the paper in question has enth'ely failed to 
make good his pomt, and has sought in vain to cast a 
shadow upon the title of Mr. Maxim to be the origina
tor of the type of gun which bears his name. 

• e' • 
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the future, OIl the assumption that one applicaut can
not hold two patents for the saUle invention. 

The grounds upon which the government asked to 
have the 1891 patent set aside were that the delay of 
fourteen years in the granting of the patent was fraud
ulent and due to corruption of the Patent Office officials 
by the owners of the application (the telephone compa
ny) or to collusion; and, second, that the patent of 1880 
covered the same ground as the later patent of 1891. 

Justice� Gray and Brown took no part in the de· 
CISIOn. Justice Harlan dissented, without giving an 
opinion. Justice Brewer delivered the opinion of the 
court, which was in part substantially as follows: 

•• Mr. Bell had invented the telephone, and, as that 
patent had expired, all the monopoly which attaches 
to it alone has ceased and the right to use it has be
come public property. But his apparatus was insuffi
cient for public uses. Berliner's patent supplied the 
deficiency of existing patents, as he invented some
thing by which, taken in connection with Edison's and 
Blake's inventions, Bell's undulating current could be 
made practically available for carrying on conversa
tions at long distances. In other words, the telephone 
used to-day is not only that of Bell, but of Edison, 
Blake, and Berliner as well. Therefore, the right to 
use the Bell patent alone would be a barren one, ex
tending the telephone patent to life of the Berliner 
patent. 

" An application for patent cannot be considered and 
determined on the instant. Hence there could be no 
complaint on the mere fact of delay, though there 
might be of its excessiveness. But, it mattered not 
whether the delay be reasonable or unreasonable, if 
the applicant is not responsible for it. If the fault 
was that of the Patent Office, the applicant is not held 
blameworthy, and his legal rights are not affected. 

THE BERLINER TELEPHONE TRANSMITTER PATENT He cannot be punished on account of the delay or 
SUSTAINED. negligence of the tribunal before which he is present-

The decision of the United States Supreme Court on ing his suit. 
May 10, 1897, sustaining the decision of the United " If there should be a new invention upon the expira

States Court of Appeals, rendered May 18, 1895, and tion of the Berliner patent, the rights of its author could 

which, in turn, was a reversal of a decision given in not be abridged to relieve the public. The inventor of 

favor of annuling the Berliner (November 17, 1891) the latest addition is entitled to full protection, and if 

microphone patent by Judge Carpenter, of the United the telephone company buys that invention, it is en

States Circuit Court in the Dil>trict of Massachusetts, iitled to all the rights which the inventor had. The court 

on December 18, 1894, will, without doubt, interest all dissents entirely from the views urged by counsel that 

users and manufacturers of telephones, and in some the applicant for a patent is a quasi trustee for the pub

degree confirm the popular belief that the issue of the lic, but holds that an invention is the absolute property 

patent was purposely delayed to aid the extension of of its inventor. The government, in order to make its 

the monopoly in the telephone business so long en- case, must establish affirmatively that the delay in the 

joyed by the American Bell Telephone Company. Patent Office was caused by the conduct of the appli-

The record of the several decisions regarding this cant. It cannot re�t on mere inferences, but must prove 

patent will be found in previous issues of the SCIEN- the wrong in such a manner as to satisfy the judg

'I'IFIC AMERICAN as far back as 1893, when the suit to ment bcfore it can destroy that which its own agents 

annul the patent was begun by United States Attorney have created. This requirement the government had 

General Harmon. The facts in the history of the case I failed to meet. 
are that the application for the patent entitled a ., There was no testimony as to any corruption of the 
.. Combined Telegraph and Telephone" was filed on I officers of the department by the def<lndants, or any 

June 4, 1877. The claims are said to be generic, cover- attempt at such corruption. So far, indeed, as was 

ing the microphone and the art of microphony. Three shown, there never was an intimation made to a sin
years later, in September, 1880, Berliner filed a second gle official that he could profit by a moment's delay. 
application for a patent on apparently the same in- All thought of wrong, therefore, may be put aside." 
venti on, under the title of an .. Electric Telephone," Of the contention that a patent issued November 
which was claimed to be a division of the first or original 2, 1880, upon a division of the original application, 
application. Two months later this patent was issued, covers the same invention as that covered by the pat
November 2, 1880. Subsequently the board of exami ent in suit, and exhausted the power of the COIIllUis
ners-in-chief decided that the 1880 patent was for an in- sioner as to that invention, he said "the patent of 1880 
vention distinct from the patent of 1891, and also that was for a receiver, while that of 1891 was for a trans
the additional new matter put into the first application mitter. It was claimed that the t wo inventions were 
was allowable. The claims of the 1880 patent describe one, hut the decision of the Patent Office was against 
an apparatus for reproducing sound by means of a this contention, and this judgment could not be re
varying electric current passing between two electrodes viewed in the present suit." 
in contact. The patent expires November 2, 1897. "Congress had established the Patent Office, and 

Some time prior to 1880 Berliner assigned his rights had thereby created a tribunal to pass upon all ques
in both applications to the American Bell Telephone tions of novelty and utility, and had given to that 
Company, and later, discovering the advantage of the office exclusive jurisdiction in the first instance, with 
carbon transmitter, amended the 1877 application by. specifications of circumstances under which they might 
erasing the entire specification and drawings and sub- be reviewed. 
stituting another drawing and specification, with new " It would seem that the government should be as 
claims more in accordance with the state of the art as firmly bound by the decision of its own tribunal as in
it was then understood. The drawing resembled identi- dividuals. There might, he concluded, have been an 
cally that in the patent of November 2, 1880. error on the part of the officials as to the existence of 

In 1882 Berliner elaimed that a patent was to bE> al- power or a mistake in the instrument itself, sufficient to 
lowed on the amended application, but, in consequence justify a decree canceling the patent. Also, the devi
of a rejection, somewhat unexpectedly, of all the claims ation of the proceedings between the application and 
and subsequent appeals, a further delay was incurred. the patent may be such as to justify the interposition 

Then, again, subsequent interference proceedings en- of the court of equity; but it was not intended that 
sued, appearing perfectly proper and legitimate 0:1 their the courts of the United States, sitting as courts of 
face, but in reality were iathered on both sides by the equity, could entertain jurisdiction of a suit by the 
telephone company, enabling the latter by the usual United States to set aside a patent for an invention, 
methods of agreement or understanding between oppo- on the ground of error of judgment on the part of the 
sing counsel to delay a final decision until such time patent officials. Hence this question was not now open 
as they desired it to be made. This was in November, for consideration." 
1891, just!after the United States Supreme Court decided The conclusions of Justice Brewer were as fol-
adversely the claims of Drawbaugh. lows: 

It is interesting to note that the claims allowed in the " We hold in respect to a suit to set aside a patent 
1891 patent described an electric telephone transmitter for an invention that, as in cases brought to set 
in which the sound wa\'es vary the pressure between aside patent for land, the government must estab
electrodes in constant contact, and thereby vary the lish the grounds of relief by testimony which is clear, 
resistance in a constant electric circuit, to accord with convincing and satisfactory, and not upon a mere pre-
vibrations of a diaphragm plate. ponderance of testimony. 

The operation is so similar to that of the 1880 patent " We also hold that there is no evidence in the record 
that there would seem to be good ground for contest in -not the slightest-that there was any corruption or 
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undue influence exercised by the officiall:l of the tele
phone company to secure any delay in the Patent 
Office ; that there is no evidence which justifies an in
ference that the delay was either at the instance or 
with the procurement or at the solicitation of the tele
phone company or its officials, and that whatever de
lay there was, was caused by the action of the officials 
of the Patent Office, for which the telephone company 
is not responsible. 

"'Ve hold, therefore, that there is an absolute failure 
to show any wrong on the part of the telephone com
pany in this delay in the Patent Office; and as to the 
other grounds of attack, they are matters which, under 
the statute law, are open to every individual to set up 
in a suit brought ag.ainst him by the holders of the 
patent, and that so far as these particular matters are 
concerned, they are not such as to justify the inter
ference of a court of equity to set aside the patent. 

.. The decree of the court below is affirmed." 
This is said to be the first case of an application by 

the government to annul a patent for an in vention on 
the ground of fraud. The decision of the court in 
defining the difference between a patent of land and 
a patent on au invention is commendable, especially 
when it dissents from the view taken by the counsel 
for the government that an applicant for a patent is a 
quasi trustee for the public. 

The court holds, on the contrary, that an invention 
is the absolute property of the inventor, emphasizing 
the intent of the patent law that a mental conception 
resulting in a perfected invention belongs strictly to 
the inventor. But as a compensation for its disclosure 
a patent is granted, wholly negative in character, since 
it gives the inventor nothing he did not have, but 
acts merely as a bar to the unauthorized use of his 
property by others. 

The court left undetermined the question of the 
validity of the patent of 1891 as related to the prior 
patent of 1880 for apparently the same invention. Un
til this question has been adjudicated, the validity 
of the later, 1891, patent may be doubted. In the 
meantime, however, until such a contest is brought 
about, it may be supposed that the telephone com
pany considers it has a monopoly of telephone 
transmitters until 1908. about thirty years aftpl' the 
date the original application was filed. 

.... , .. 
AN ADVANCE IN THE ELECTRICAL EQUIPMENT OF 

STEAM RAILROADS. 

For several months past the directors of the New 
York, New Haven and Hartford Railroad have caused 
preparations to be made for the converting of an old 
steam railroad (a section of the New England Rail
road) paralleling their tracks between the cities of New 
Britain and Hartford, Conn., a distance of some thirteen 
miles, into an electrically equipped road, with a view 
of testing practically the possibilities of electricity as 
a motive power in actual railroading. 

At Berlin, Conn., located near one end of the road, 
has been built a mammoth power station, and on the 
roadbed, between the rails, a third iron rail, elevated 
about six or eight inches above the level of the road
bed, has been laId, supported on creosoted wood posts, 
the rail having the shape of an inverted V. Such con
struction does not interfere· with the use of the road 
by the usual steam locomotives. 

A preliminary official trial, in the presence of the 
president, Charles P. Clark, and directors of both 
roads, was made on May 10, Col. H. H. Heft, chief of 
the electric power department, having charge of the 
controlling switch, and the first trip was made from 
Berlin to New Britain, a distance of two and one-half 
miles, in six minutes, and then on to Hartford, the 
whole trip taking but eighteen minutes. The position. 
of the car was readily maintained at an e'yen headway 
between two trains drawn by locomotives, proving that 
,it is possible to utilize both kinds of motive power on 
one track at the same time. The motor car, of the open 
excursion type, weighed 32 tons and carried 70 persons, 
and was propelled by an electric motor of 125 horse 
power. The current was produced at the dynamo at a 
presmn of 660 volts. Six 110 volt incandescent lamps 
in series at the further end of the line, thirteen miles dis
tant, burned brightly, showing that the electrical 
pressure was more than sufficient to move the train, 
and also how easily the current is carried that distancQ 
without supplementary feeder wires and with no ap
preciable loss by leakage. 

The current is conveyed to the car motor from the 
third rail by a sliding iron shoe, and returns by way of 
the rails. 

It is estimated the cost of equipping a road on this 
plan is about one-fifth that of a trolley line. 

All stations have been fenced in and danger notices 
put up along the tracks to warn pedestrians and work
men. It is expected some time this month the trains 
will run regularly every twenty minutes between the 
two cities. 

• •• •  
THE ETNA RAILWAY in Sicily, which will be com

pleted in a few months, begins at Ripasto and termi
nates at Catania, is 72� miles long, and nearly the 
whole distance is already opened. 
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J titntifit !tutricau. 
AN EFFICIENT LATCH FOR HEAVY DOORS. 

A latch e�pecially adapted for use OIl heavy and 
thick doors, such as those of barns and other outbuild
ings, etc" i s  shown in the accompanying illustration, 
and has been patented by Harris M. 'VhitcOllllJ, of 
Albany, Ind, It has an oblong metal case with lateral 
flanges having countersunk holes, for attachment to the 
inner side of a door by screws, a central lengthwise slot 
adapting it for the detachable con nection of one of the 
handles that operate the latch bolt. A washer on the 
outside of the door has a slot corresponding to the slot 
in the case, and the bolt or latch has an enlarged cen
tral slotted portion, one end of the bolt being round 
and surrounded by a spring, w hile the other end is 
square and beveled at its extremity to en gage a beveled 

required. Armor piercing ISbells are now bein g  I fembiy made removable, and may be secured on the 
supplied to the navy capable of withstanding the under side of the leaf if desired. 
te:;t of pa:;:;ing throngh a cal iber of hard-faced armor ....... 
quite as well as those of earlier lIlallufacture did that 1896. Governlllent Crop Report, 
of passillg through a caliber of shu pIe steel. A Ilew The crop report of the Department of Agriculture type of shell, called sellli-armor-piel'cillg, has also been says: " The estimates by States and Territories of the 
tleyeloped to meet the model'll pmetice of arulOring area, product and value of the principal cereal crops of large portions of heavy ships with al'llior frolll 4 inches the United States for 1896, made by the statistician of to 6 inches thick. These shells will earl'}' large bUl'st- the Department of Agriculture, are as follows: Corn ing charges through half :t caliber (jf armor, and area, 8, 627,000 j product. 2, 283, 875, 000; value, $491, explode after havillg gone through." It cannot be 
said that the lU:tuufacture of gnll:; in the United States 

007, 000 j yield per acre, 28'2 bushels; farm price per 
bushel, 21·5c. Winter wheat area, 22, 794,000; product, is very rapid. Perhaps it is fast enough, however, to 

keep pace with the building of theil' ships. The 
267, 934 ,000 ; yield per acre, 1 1 '8 bushels. Spring wheat 

following quotation from the Americall Engineer';; 
area, 11 , 825,000 ; product, 159, 750, 000; yield per acre, 

re\-iew of an article on 
13',') bushels. Total wheat area, 34,619,000; product, 

"Tl E '  . Y I 437,684,000; value, $310, 603,000; yield per acre, 12'4 
Ie �ng'lneer III �,aya · . 

'V f' ;' 1 f" I bushels; farm pnce per bushel, 72'6c, Oats area, 
ar are l lIay >e 0 111- "7 - 6 � 

terest in this cOllnec- � . , ') 6,000; produ:t, 70 1 , 346,000 ; valu�, $132,485, 000 ; 

WHITCOMB'S BARN DOOR LATCH. 

tioll : " The llIanufac
ture of gUllS has been 
chiefly in the hands of 
t he Ii ne offieers. 'fhis 
policy has llO! been pro
ductive of goo( l results ; 
for, while the largest 
rapid-fire gUlls ill our 
navy are 6 inches-and 
there art' only a few of 
them-other navies are 
llIounting l' a p i  d - fi I' e 
gUlls up to and inelud
ing 8 illch. Other na
t ions are 0 b t a i II i 11 g 
greater llIuzzle velocities 
for nearly al l  ('ali bel'S 
than are derh-ecl in our 
o w n  practice Other 
nades ha\-e developed 
wire-wound g nIl s. by 

which greater strength, 
less weight, allll ulti
mately less c o s  t and 
time required for lllanU

facture It I' e attai ned, 
()ur n a v y h a s  done 
nothil lg in this respect. 
The a rIll y is experi-
Iltellt illg with such a 

catch on the door jamb, a si milar catch on the casing weapon, 'Ve do not say this in a spit'it of reflection 
or wall holding the door open when desired, as shown on Ollt· or(lmtllt'<' offieers. 'Ve a l l  kllow that private 
in the engraving. One of the bow handles is  rigidly firIlls, with their facil ities for experiment, atHl with 
connected with a l'ectallgular spindle, aud the other some government encouragelllf'nt. eau always outstrip 
handle has a hub with a square mortise opening to re- the gO\-ernmental shops. Our ordnance will continue 
ceive the spindle and lateral arlllS that engage awl to be inferior to that of other nations unti l private 
operate the latch bolt. The bolt lllay be disengaged firms in the United States manufacture he�tyy guns like 
frolll the catch by seizin g  and turning either halHlle, Armstrong' doe� at Elswick, Krupp at Es�en, and Canet 
and as the door b swung open the latch bolt automat- I at Havre."  
i cal ly engages the catch on the wall. T h e  latch is  ------.... �,�.t_+_ .... _------

adapted to doors of different t hicknesses, as t he spi ndle A CONVENIENT WINDOW DESK. 

of one handle lllay be readily adjusted i ll the llIortise A silllple forlll of desk which may he quickly put up 

of the hub of the other handle. at or rellloved from a side wall,  partition or w i n dow 

_______ " •• , • casing, and regulated to any desired angle, being also 
Alllerl"a n Instit ute Fair. adjustable lengthwise to acc�ommodate it to any width 

The sixty-ninth fail' of the American Institute will of window, is shown in the accompanying illustration, 

be h eld at Madison Square G-arden,  from Monday, 8ep- and has been patented by \Villialll A. Roos, of No, 512 

telllber 20, to Thursday, .:-rovelllber 4, next. The board \Vest Forty-eighth Street, New York City, The leaf is 

of trustees has selected Mr. A. Chasseaud to be the hinged to the upper members of light frame sections, 

managing director of t he fair. The instit ute has es- ,on which are adjustable extension pieces forllled of 

tabiished a temporary office in the towel' of the Madi- tUletal rods movable through eyes, the extension pieces 

son Square Garden. The idea of the managing direc- being engaged by hooks in the window casing. The 

tor is to amplify the departments that hav
"
e been leaf is held at allY desired angle by hinged arms engag

regular features of the American Institute Fair in the ing racks OIl the under side of the leaf as shown in 

past years. , He will inaugurate new ways which will the sectional view, the arills  being connected by cross 

add greatly to its scope and usefulness. Especial effort bars and being yieldingly held against the racks by a 

will be made to obtain a representative exhibit of spring, which lllay consist of a simple rubber strap, 

new machinery, inventions and ch emical processeii. The inventor has a novel forlll of inkstand, covered by 

There is no good reason why the fair of  the American another patent and especially adapted for use with 

Institute should not revive the old time interest which this desk. T he rib on the front edge of the leaf is pre-

was felt in it. 
. ' .  � . 

Tile Manu fa,·ture of Guns In tile Unit e d  States. 

It  is stated in the report of the Secretary of the 
United States .:-ravy that: " During the p

"
ast four 

years 213 guns have been manufactured of all calibers, 
as follows: seventy 4 inch, seventy-one 5 inch, six 6 inch, 
forty-five 8 inch, one 10 inch,  eight 12 inch, twelve 1 :� 
inch. Including the twenty sets of 4 i nch, thirty-five sets 
of 5 inch, fifty sets of 6 inch, and two sets of 8 inch gun 
forgings, for which contracts have been awarded we 
have in course of manufacture at this date 196 gun

'
s of 

all calibers from 4 inches to 13 inches. Of these, sixty
three guns are for the auxiliary naval cruisers for 
which an appropriation was mad� at the last se�sion 
of Congress. In addition to the above, 100 3 inch field 
guns, for landing and boat service, are in hand and 
will be cOlllpleted in the near future. March 1, 1893, 116 
guns of all  calibers were mounted aboard ship. At 
present, including some temporarily landed pending 
repairs of vessels, the1'e are 366, Our projectiles of all 
calibers are manufactured by private firms, of which 
there are at least seven possessing the necessary plant 
and skill for the manufacture of the various kinds ROOS' WINDOW DESK. 

Yield per acre, 2,) 7 bushels; farm pnce per bushel, 
18'7c, Rye area, 1.831,000; product, 24,369, 000 ; value, 
$9, 961, 000 ; yield per aere, 1il'3 bushels ; farm price per 
bushel ,  40'Dc. Barley area, 2 , 1)51 ,000; product, 69, 
695,000; value, $22,4!)1,000; yield per acre, 23'6 bushels ; 
farm price per bu�hel, 32'3c. Buckwheat area, 755, 000 ; 
produd, 14,090, 000; value, $5,;")22,000; yield per acre, 
18'7 bushels; farm price per bushel, :l9·2c. Potatoes, 
area, 2, 767,000; product, 232, 235, 000 ; value, $72, 182,000 ; 
yield per acre, 91'1 b ushels; farm price per bushel, 28'6c. 
Hay area, 43, 260,000; product, 59, 282,000 tons; value, 
$388, 146, 000; y ield per acre, 1 '37 tons; farm price, $6. 55 
per ton. Tobacco area, 595,000 acres; product, 403, -
004,000 pounds; value, $24, 258, 000; yield per acre, 678 
pouml s; farlll price, 6c. per pound," 

A SIMPLE BICYCLE HOLDER. 

The deyice sho w n  in the illustration is designed to be 
readily attached to or removed from a pillar, post, or 
other convenient standard, and by engaging the tire 
of the rear wheel of a bieycle with the holder, several 
machines so held wi ll  be separated at the front, so that 

RISDON & POOLE'S BICYCLE HOLDER. 

the handle bars of adjacent machines will not interfere. 
Ry reversing the device bicycles may be held at differ
ent angles to the support, and the holder does not en
gage the rim or the spokes, avoiding the possibility of 
injuring the maehine. This holder has been patented 
by Thomas Poole and Edgar S. Risdon, and is being 
manufactured by Risdon & Poole, No. 19 Jennie Street, 
'l'renton, N. J, The device is made of a strip or band 
of metal crimped to forlll alternate loop arms and in
tervening spaces, the ends of the band being carried 
outward to form opposing jaws which lllay be drawn 
together or toward each other by a bolt and nut.. The 
body of the holder is preferably attached by rivets to a 
central tie bancl. The holder Illay be made with any 
desired number of loop arms aud intervening spaces. 

.... I. I. 
Bu siness Ninety-six Years Ago • 

Not only was the field of business enterprise 
restricted, but the transaction of bnsineHs within that 
field was slow and difficult, The merchant kept his 
own books, 01', as he would ha\-e said, his own accounts, 
wrote all his letters with a quil l ,  and when they were 
written let the ink dry or sprinkled it w ith sand. 
There were then no envelopes, no postage stamps, no 
letter boxes in the street, no colleetion of the mail .  
The letter written, the paper was carefully folded, 
sealed with wax or a wafer, addressed and carried to 
the post office, where postage was prepaid at rates 
which would now seem extort ionate, To send a letter, 

which was a single sheet of paper, large or small, from 
Boston to New York OJ' Phi ladelphia, cost 18Yz cents, 
and to \Vashington 25 cents, and this at a time when 
the purchasing power of a cent was five times what it 
is at present, To carry a letter from Philadelphia, thtm, 
the capita! of the United States, to Roston and bring 
back an an swer by return llIail would have consumed 
from twelve to eighteen days, according to the season 
of the year and the weather.-Portland, Me. , Board of 
Trade J onrnal. 
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Dr. Nansen on tile Preventio n  of Scnrvy. 

Dr. N ansen, in his lecture at the Albert Hall on 
" Some Results of the Norwegian Arctic Expedition, "  
among other highly interesting matters touched upon 
one of great medical interest,. We all know the difficulty 
that has been experienced, and has always to be 
encountered, on such expeditions, and freq uently in 
those of a military nature, in regard to scurvy, a malady 
which has hitherto been usually found to occur in 
Arctic explorations. Dr. N an sen ventured to declare 
that it was very easy to avoid that disease by taking 
proper precautions, and he proceeded to relate his 
experience : " Dr. Torup, professor of physiology at 
the University of Christiania, had come to the con
clusion, after examining the subject, that scurvy 
must arise from poisoning, caused, in particular, by 
badly preserved meat and fish. He thought that in 
the decomposition which takes place in the meat from 
bad preserving-in salt meat, for instance-there was 
poisonous mat ter allied to the so-called ptomaines, 
which, when constantly partaken of, engendered the 
malady we call scurvy. Particular attention was paid 
to thh, at the time of their equipment, and from their 
experience and the investigations he had the oppor
tunity of making during the journey, he could entirely 
subscribe to Torup's opinion in this matter. It was to 
be hoped that in a near future there would be scientific 
elucidation of this important point ; and it  was equally 
to be hoped that certain means for avoiding this 
hitherto so fateful sickness might be shown. "  "\Vhetber 
this supplies a key to the explanation of all the out
breaks of scurvy that have occurred, it would be pre
mature to declare ; but it marks a new departure, 
and is well worthy of further investigation. Mean
while, we think it may possibly account for some of 
the outbreaks about which a difference of opinion 
existed as to whether they were to be entirely explained 
by the absence of fresh vegetables.-Lancet. 

. " . , . 
A SHORTHAND TYPEWRITER. 

In 1893 there appeared in the SCIE NTIFIC A MERICAN 

an illustration and description of a small typewriter 
designed especially for rapid work, having uut a lim ited 
n umber of keys, arranged to be covered simultaneollsly 
by the fingers of both hands, and enabling the opera· 
tor to make a good and rapid stenographic report on the 
type writer itself. The machine was the invention of 
Mr. G. K. Anderson, of Nos. 97 and 99 Nassau Street, 
New York, and the accompanying illustration repre
sents an impro\·ed machine of the same class, for 
which a patent has been recen t l y  i ssued to the same 
inventor. As will he seen, the characters are printed 
transversely across a continuous strip of paper, a word 
being printed at one stroke in plain English letters. 
An ordinary typewriter is handicapped i l l  the matter 
of speed by the fact that only one key can be stmck 
and only one finger used at a time-nine fingers being 
always idle. By this invention, t,he keyboard is so 
constructed that all the keys can be operated simulta
neously. The machine has onl y sixteen pri nting keys, 
arranged in pairs, so that each finger ean operate two ; 
hence, si xteen characters can be printed at each stroke, 
if needed ; and by the use of a 
pair of shift keys at each side of 
the keyboan1. the capaci ty of 
each printing key is increased, 
j ust as the use of a shift key on 
the ordinary typewriter enables 
the operator to print either a 
slllall letter or a capital by using 
or not. using the shift. On the 
Anderson machine, however, the 
shift keys and the printing keys 
are struck together and the 
h ands remain substantially in 
one position, simply moving up 
and down, each fingpr above 
the pair of keys assigned to it, 
instead of darting here and 
there over a large keyboard. 
The illustration shows an opera
tor in the act of printing the 
word " mankind. "  O n e  down
ward movement of the hands 
prints the word, and as soon as 
they are lifted the machine au
tomatically shifts the paper for
ward ready for the next word. 
It is claimed that this machine 
can be operated at a speed of 
100 words a minute after six 
weeks' practice, and that its pos
sibilities in the way of speed are 
greater than those of steno-
graphy ; that it will not only save 
the time now spent in learning 
shorthand, but will do away with errors and illegible 
notes, and that in courts and large m ercantile establish
ments a corps of typewriter copyists can be kept busy 
transcribing while a single Anderson operator is 
" taking. " This typewriter is now in practical use in 
several large mercantile establishments, and operators 
a..re regularly being taught to work with its assistance 

J t itut if i c  �uttti,au. 
instead of learning the more complicated systellls of 
shorthand reporting. 

• • •  • 

A NOVEL MUSIC LEAF TURNER. 

A device designed to facil itate the turning of leaves 
of music, obviating the annoying delays so frequently 
embarrassing to a performer, is shown in the accompa

nying i l lustJ·ation, a rear vie w being gi Yell as indicat
ing the manner of eonnecting the opprating leyer� with 
the leaf·turning mechanism. The improvement has 

FLETCHER' S  MUSIC LEAF TURNER. 

Shoe Eyelets. 

There are many things that are sold by the gross, 
and not a few that are sold by tlHl thousand, but there 
are not many that are sold by the million. Among 
the things that are so sold, however, are shoe eyelets, 
says the New York Sun. 

Shoe eyelets are made of brass, by machines whose 
operation is almost entirely automatic. Three or four 
machines are required to produce the eyelet in the 
form in which it is sold, the brass being fed into the 
first Illachine in thin, flat strips. As sold to the shoe 
manufacturer, the eyelet is turned.down at one end only. 
The eyelets look as much as anything like so many little 
hats with narrow brims and without any tops in the 
crowns. The upper end of the crown, which is l ike 
the end of a little cylinder, is put through the eyelet 
hole in the shoe, the finished brim or flange of the 
eyelet resting against the leather upon the outside. 
After the eyelet has thus been p ut in place its inner 
end is t urned down upon the leather by a machine 
made for that p urpose. In the manufaeiure of the 
eyelets a number of very slight vertical indentations 
are made at equal distances apart in the outside of the 
pyelet around the smooth, straight end. "\Vhen the 
shoe machine smashes down the inner side of the eyelet 
the  metal parts at these indentations are spread uni
formly, thus giving it 11 spcure hold.  

Eyelets are made of various sizes in diameter and 
of various lengths of shank or cyl inder, according to 
the thickness of t he material with which they are to 
be uSE�d ; ltuc! after they come from the machines they 
are finished in great variety. S01l1e are finished white
the�e are silver plateel ; smne are gilt finished and 
sOllie are coppercd. Eyelets are japanned in black or 
in various shades of russet ; they are, in fact, made in 
ltlly si7.e and of any color that may be desired. Sooner 

been patentpd by James Fletcher, of Chau ncey, "\Vest- or later the japanll ing wears off, exposing the 
che�tpr County, N. Y .  To bring the up]Jpr edgp of the I brass. There are now made shoe eyelets that are 
music always in  the same relath'e position to t he leaf- cO\'ered with celluloid, which keep their color, but 
turning mechanism, the top portion of the stand is  these are much more expensive than the kinds com
made adj ustable by thumbscrews, and in the top edge monly used. 
is a central pivot carrying roller�, from which extend Shoe eyelets are packed in boxes containing 1,000, 
horizontal leaf-carrying arms, provide(l w i t h  damps or 10, 000, 100, 000, 2:;0, 000, and .500, 000 each. Eyelets of 
other devices for engaging the sheeb of Illllsic. On the kinds most cOllllllOnly used are sold, according to 
another pivot , on the rear sille of the music holder, sizes and styles, at prices ranging from $60 to $135 a 
are rollers, cOllnected by cords with the rollers carrying million. SOllle of the celluloid-covered eyelets sell for 
the horizontal arms, and to thpse cords are connected as much as $;)00 a million. 
two sets of pivoted operat ing le\·ers, the different sets The sale of shoe eyelets depends, of course, somewhat 
being connected to opposite Bille:; or rUlls of the cords. upon the prevail ing style of shoe. "\Vhen button shoes 
These levers are connected by other cords to pivoted are more generally worn, not so Illany shoe eyelets are 
bell cran k levers carrying keys in cOlwenient reach of sol d, but the n umber sold is always very large. 
t he player. A rigid arm projects frolll the lllusic holder gyelets are made for a wide variety of uses, up to 
at one side, beneath which the thumb lllay be placed the great eyelets t hat are sewed into the corners of 
as the finger engages a key lever, to facilitate operating sails, through which the sail i;; lashed to the end of 
the device by pressing the thumb and finger together, the boom or yard. 'faki ng them all together, the 
thus obviating any tendency to shake or move the number is enormous ; of shoe eyelets alone there are 
holder. By reason of the cOlJlleetioll of the levers with sold in this country some thousands of mill ions 
both sides of the cords, it is obvious that the leaves annually. 
may be turned in either direct ion, one or more pages ------... �, .... >-l.� .. _-----.:... 

being turned at once if desired. The keys may be Veil.. a n d  Vision. 

placed at either side, or, by a slightly al tered arrange- Dr. Casey A. "\Vood , an American specialist, says 
ment, on both sides, and, as the hltrder partH of the , that it is within the experience of every ophthalmolo· 

I gist that the wearing of veils 

THE ANDERSON TYPEWRITER. 

mechanism do not strike each other, the device is de
signed to be practically noiseless. 

• • • 
A STEEL manufaetory at l\Ieurthe-et-Moselle recently 

blew out one of its furnaces which had relllaine j in 
blast for se\'enteen years, ill order to rebuild it. to a 
height of seventy-five feet. 

produces weak eyesight, head · 
aches, and sometimes vertigo 
and nausea. Not only are these 
effects produced by the eye strai u 
conseeluent upon the increased 
efforts made by one or both 
eyes to see through or around 
an obstruetion, but the irregular 
figuring on the veil itself is in 
some instances an an noyance to 
t he wearer. Dr. "\Vood had a 
dozen typical speeimens of veils 
selected for him, and made a 
n umber of pxperill l ents with 
them to determine the extent to 
which veils of varioll s kinds af
fected the eyesight. He SU lllS up 
his results as follows : 1. Every 
description of veil affects more 
or less the abi lity to see d istinct
ly, both at a distance and near 
at hand. 2. The most objec
tionable kind is the dotted veil, 
although the influence for evil 
of this Variety is more marked 
in some samples than in others. 
: l Other things being equal, in 
undotted and non-figured veils 
vbion is interfered with in direct 
proportion to the number of 
meshes to the square inch. 4. 
The texture of the veil plays an 
important part in the amount 

and kind of eye strain produced by the veil. W hen the 
sides of the Illesh are si ngle compact threads, the eye 
is embarrassed very llluch l ess in its effort to d istinguish 
objects than when double threads are employed. 
:; , The least objectionable veil i s that without dots, 
sprays, or other figures. but with large, t·egular meshes 
lllade with single compact threads. 
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THE LEAK IN THE NEW DRY DOCK, BROOKLYN I will act as an underground cond uit for the water, which lawyerlike rascality, using the press of the United 

States for a shingle and the United States mails for 
tentacles.-Media, Pa. , Ledger, May 6, 1897. 

NAVY YARD. I might flow in considerable volume through the rock 
The large dry dock at the Brooklyn navy yard, 'I with which the crib is filled. It would surely be good 

kno wn as � o. a, which was completed early in the economy to remove these crib'S bodily for some distance 
pt·esent year, has developed a leak which is so serious back from the dock and replace them with more imper
as to necessitate the temporary closing of the dock vious material. 

.. I e  . ..  
The U niversal Po"tage StalDp. 

One subject which is sure to be brought promin
ently before the International Postal Congress is the 
universal postage stamp. For many years all those 
who are engaged in any business which requires a large 
foreign correspondence have been greatly annoyed by 
the difficulties connected with forwarding postage to 
foreign countries. Very often their inquiries are of a 
personal nature, so that they desire to send necessary 
postage for the return letter from their correspondent. 
One way of getting over the difficulty is to purchase 
English or French stamps from dealers, but the use of 
such stamps is limited. The other alternative is to hav� 
correspondents send their letters without stamping 
them, but this is expensive, as double the regular rate of 
postage is charglo'd for unpaid letters. On the other 
hand, American business houses receive numerous com
munications from all over the world which require an an
swer, and as these letters are often of a personal nature, 
the postage is burdensome. For a long time business 
houses have desired a stamp that could be bought any
where for its face val ue and which could be sent to any 
part of the world with the assurance that it would pre
pay a letter to the sender. 

while measures are being taken to locate and remeuy It will be understood that the above statement of 
the defect. the case is based upon the ascertainable facts at the 

'.rhe leak first showed itself when the Massachusetts time of our going to press. A special board is now mak
was in the dock, the water coming in at the jOints of ing a thorough investigation of both this dock and 
the side altars or steps. The flow increased so rapidly dock No. 2, which shows indications of a slight leak on 
that the work on the ship was hastened, and water the northern side. We shall hope to give the findings 
was let into the dock as early as possible. The area of this board in an early issue. 
over which the water comes in is quite extensive. • • • , • 
It commences at a point about 40 feet from the cais"on False Stltnulatlon of I nvention. 

and extends for 250 feet on the north side, all the altar To btimulate invention the United States govern-
joints leaking from the 26 foot level to the bottom ment has enacted that every inventor uf a new and 
of t he dock. '.rhe inflow of water is largest near the useful machine, tool, utensil. article of manufacture, 
caisson and at a point where the old timber and stone composition of matter or any improvement thereon, 
bulkhead of a former dock line was dredged out dur- shall have the exclusive right to make, use and sell the 
ing the excavation of the dry dock. It is naturally sup- invention for a period of sevente(m years. This stimu· 
posed that the water is working its way in behind lation has been quite sufficient, for, under its influence, 
the walls of the dock by way of this buried bulk- as has been stated, more patents have been granted in 
head. the United States than in all the world besides. But 

If our readers refer to the SCIENTIFIC AMERICAN of 
February 20, they will find a full description of this 
dry uock, in which the means adopted for preventing 
seepage of the water through the sides of the dock are 
explained at full length. In addition to the puddled 
clay which was worked in immediately behind the 
altars, a complete wall  of sheet piling, as shown in the 
accompanying sketch, was driven around the dock, 
completely encircling the siues and inner end. The 
sheet piles were tongued and grooved, and were driven 
to the depth of 45 feet ,  wherever 
it was practicable. If  this wall 
had been everywhere driven 
down to hard material, and if 
the joints had been compactly 
made, it would be impossible for 
t he amount of water that is en
tering the dock to pass through. 
The present h e a v y  l e a k a g e  
makes it almost certain that the 
wall is defective. 

( 

o 
t 

recently thet·e has been introduced an additional stimu
lation in the shape of false statements and deceitful 
promises about the great fortunes to be maue i n  pat
ents, the result of which is turning the light heads of 
hundreus of thousands of bread winning dunces from 
normal toil to illusion, with its direful sequence of ruin 
and want. It is an actual fact that thousands of men 
and women are selling farms, horses, cows, and econom
izing in clothes anu Hhoes for themselves and children 
because they have been persuaded that a fortulle 

The subject of international postage stamps has 
been brought up at former congresses, but objections 
have been always formulated against them. Our gov
ernment has also been reluctant to let a universal stamp 
be adopted, in view of the revenue which would be 
lost. It is not likely that those of  the present congress 

who represent the American 
postal authorities will stand in 

DOCK h!'J, BROOKLYN NAVY YARD the way of an international 
stamp. 

S VPPOSEO CAVSI!' Ol'" fo/!,A /r. 

Another question not directly 
r e i  a t e  d to the International 
Postal Congress is that the 
stamps of all countries should 
have a standard color for stamps 
of approximately the same de
nomination. The value of such 
a system is obvious ; the clerks 
would know from the color of 
the stamp just what has been 
paid and whether the sum was 
correct. Our own postal depart
ment has been a flagrant sinner 
in respect to the change of colors 
in stamps. It is to be hoped 
that, notwithstanding the con
flicting interests of so many 
countries which are involved, the 
matter of the international stamp 
and the uniform color will be ad
justed at the present congress. 

•• • •• 

The site upon which the dock 
is built was originally a swampy 
piece of ground, which from time 
immemorial had been used as 
the general dumping ground of 
the navy yard. There is reason 
to believe that three successive 
crib bulkheads had been built 
across it parallel with the river 
front, and the space behind 
them filled in with miscellaneous 
material. The ground thus made 
extended from midway between 
dock No. 2 and the present dock 
out in a northerly direction for 
several hundred yards ; and it 
will thus be seen that the new 

SKETCH PLAN SHOWING SITE OF DOCK No. 3, BROOKLYN NAVY YARD. Rock Pictures In Oregon. 

W. B. Whittemore, while in 
awaits them in a patent for a churn, a washing ma- Alturas, Oregon, recently, discovered some remarkable 
chine, a kitchen cabinet, a car coupler, nut lock, or in hieroglyphics about fifteen miles northeast from the 
some other of the hundreds of classes of overstocked north end of Warner valley, on the edge of what is 
invention. Many patent attorneys, so called, are flood- locally known as the ,. desert " in Lake County, says 
ing the country with " lists of inventions wanted."  The the San Francisco Call. Mr. Whittemore says the 
inventions are, of course, not wanted. There are, dead hieroglyphics had been cut with a sharp instrument 
in the Patent Office, hun dreds of patents in the same in the surface of the hard basaltic rock. They cover 
class, and these stimulating, seductive statements are the face of the bluff for a distance of about three 
really and only in the interest of the alleged patent at- miles, and consist of pictures of Indians with bows, 
torneys who send them. arrows, and spears, besides deer, antelope, dogs, anu 

dock was excavated partly from made ground and 
partly from the original bottom of the swamp. The 
axis of the dock lies approximately at right angles to 
the line of the old bulkheads. 

The timber and the rock filling of these structures 
was unearthed by the contractors during the course of 
the exc:wation and as much of them as intersected the 
dock was removed. The outer wall of sheet piling on 
the north side would naturally intersect the bulk
heads, and it is feared that the rocks and timber of 
which they are built form a break in the continuity of 
the piling. This does not seem to have affected the 
dock during the two or three months during which it 
has been open ; but recently dredging operations have 
been carried on by the city at the northern side of the 
made ground, where excavation for concrete bulkhead 
walls is now being carried on. 'I' he leak appeared when 
the dredge was working on the line of the old bulk
heau above mentioned, and it is naturally supposed 
that as the wall  of mud was removed the water flowed 
through the rock filling of the cri b, passed through the 
wall of sheet piling and accumulated behind the altars of 
the new dock. By reference to the accolIlpanying sketch 
it will be seen that the southeast corner of the old timber 
basin abuts on the wall of sheet piling in close proximity 
to the present leak. This basin is  full of live oak tim
ber which lay there in the days of wooden shipbuilding 
and was never removed when the basin was filled up. 
It is quite possible that the water also finds its way 
from the 'Vallabout Channel through this timber to the 
weak spot in the sheet piling. 

The authorities are endeavoring to stop the leak by 
driving a second wall of sheet piling ten feet back from 
the old wall for a distance of two hundred and fifty 
feet. The new work will be closed by cross walls which 
will be driven to a watertight connection with the old 
structure. This will form a kind of three-sided box 
which ',-:ill inclose the faulty portion of the work. 

It takes no expert to understand that this line of 
buried cribwork, leading directly up to the dock, is a 
serious menace to its safety. As long as it lies there it 

The average inventor is credulous. Some, having been wolves, geese, ducks, swans, and reptiles of various 
taught in the school of experience, are wary, but many kinds. Intermingled with these animals are characters 
even of t hese have fallen prey to the bold and brilliant w hich, of course, he could not decipher. He says that 
talent that has recently appeared in the field. They the execution of the pictures was very good, and he 
have been plipd with such seductive " literature " and is satisfied that it could not have been the work of 
lureu by such caressing promisfls of sale of invention ordinary Indians. Throughout the entire distance the 
and a fortune only waiting to be grasped that they have characters and pictures are in rows. 
overcome their caution and silenced their common '.rhe Inuians of the vicinity have no kno wledge of 
sense to find themselves sans money, sans patent, sans the meaning of the hieroglyphics or of the people who 
sale, and rich only in fresh experience and the chagrin ages ago chiseled them on the surface of the rocks. 
which ruugh teaching brings. From the description given, the picture writing bears 

It is far fr011l desirable that real , genuine, progressive a close resemblance to that found in Mexico and Cen
invention should be discouraged or checked, but it is tral America. If this supposition is true, a careful 
desirable and imperious that the mendacities of patent study might reveal to the archreologist SOIOe insight 
attorneys shall be stopped, because they are the source into the origin or wanderings of a dead and forgotten 
of IOOSt of that which is spurious and sloppy in the I civilizatioll. 
Patent Office, to say nothing of the ruin and misery of ------.... �.� ..... , ........ ------
thousands of people fitted only for honest toil. Not Largest Paper Machine In the 'Vorld . 

half the patents would be applied for if the alleged in- At Rumford Falls, Me. , the largest paper machine 
ventor was reliably advised as to the state of the art, in the world is now in the course of construction by 
or told that his device was not patentable. The facts the Rumford Falls Paper Company. It will produce 
are withheld from him until the attorney has pocketed paper 150 inches in width. which is said to be 15 inches 
his fee, and he is not only kept ignorant of the truth, wider than any American machine and 2 inches wider 
but is cunningly plied with assurances of the great than any other machine in the world. It was lmilt at 
merit of his invention, the promise of its ready sale, Worcester, Mass. , and its estimated weight is 1, 200,000 
with an offer to advertise it for consideration, or with a pounds. It is to deliver a web of paper 150 inches 
medal alleged to come from a " board of awards," as a wide, at the rate of 500 feet per minute, or, in a com
certificate of excellence, etc. By these means he is plete day's run of 24 hours, will turn out about 9,000, 000 
adroitly lured and robbed, not by the bold " stand and square feet, equivalent to 35 tons. A force of between 
deliver " method of old, but by the cowardly and de- 40 and 50 men will be required to maintain and supply 

genera.te methodli of educa.ted, refined, brillia.nt a.nd it with .. tock, etc. 
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The Develop ment of Kinetograph Fllm8. 

Mr. Edmund A. Robins, in the Photogram, says the 
development of ribbon films is very difficult and un
certain without special appliances to deal with the 40 
and 50 foot lengths in general use, and which require 
very careful manipUlation to obtain uniform density 
and freedom from veiling. The first method was to 
have two large and deep dishes containing the develop
er, and the fil m, being first soaked in water, was passed 
from one to the other alternately. This was very 
crude, and the films were easily damaged. The next 
method was to wind the film on a square frame of 
paraffined wood or plated metal, the development 
taking place in a deep dish, and the film left on the 
frame during the whole of the operations. This is 
still in use, and gives very good results. The ideal 
method is to w i n d  the film upon a drum which is 
capable of rotation in the developer. The system 
devised and used by Mr. T. H.  Blair, and which I give 
with his permission , is one of the best. A glass di'um 
is suspended in such a manner that it can be raised or 
lowered vertically, and is capable of rotation upon a 
horizontal axis. The film is wound spirally upon this, 
the ends being fastened by cli ps, and the whole lowered 
into a trough of enameled iron, shaped to the glass 
drum. The developer iR first placed in the trough to 
the d epth of one inch, and surrounding about one
third of the drum when in place . The drum is rotated, 
and a camel's hair brush passed over the film to remove 
ail' bubbles. To facili tate examination, an incande
scent electric lamp covered with ruby fabric can be 
placed inside the drum, the wires being brought out 
through the axle, which i s  hollow. 'Vhen development 
is complete, the film is washed by a spray from above, 
and then passed on to another drum similarly arranged 
and fixed. The hypo should be about 4 oz. to the 
pint. Still another drum is used for washing ; and 
these two latter may be made, together with their 
troughs, of wood well covered with paraffin wax. 
Each drum is made slightly larger than the first, the 
film is wound from one to the other by rotating the 
larger drum, the film being used as a driving belt, and 
the difference in diameter keeping the adjacent coils 
from overlapping. The washing is performed by a 
spray from above, the drum being rotated meanwhile, 
and twenty minutes' washing being sufficient. The 
films should be glycerined to prevent the gelatine dry
ing too hard and horny. A 4 per cent solution is re
commended, and it should not be left too long. in con
tact, else the film will take up too much and dry 
" tacky. " The European Blair Camera Company recom
mend the follo wing formula for their negative film, 
and it is  found to answer well with the Eastman film : 

Mewl . . . . . .  . . . . . . . . . . . . . .  50 grains 3'25 grammes 

Hydroklnone . . . . . . . . . . . . . . . . . . . 50 grains 3'25 grammes 

Sodium .ulphite . . . . . . . . . . . . . . . .  1� oz. 42'0 grammes 
Sodium carbonate. . .  . . . . . . . . .  . . . .  1 oz. 28'5 grammes 
Potass. bromide . . . . . . . . . . . . . . . . . 20 grains 1'25 gramme. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . 30 oz. 850 c. c. 

The metol should be dissolved before the sulphite is 
added. This gives excellent resnlts, and is very quick. 
If too energetic, it may be diluted. Another formul a  
which is recommended for the positive chloride fi l m  of 
the Blair Company is as follows : 

A -Hydrokinone . . . . . . . . . . .  . . .  . . .  15 grains gramme 

Sod,um sulphite . . . . . . . . . . . . 75 grains 5 grammes 

Water . . . . . . . . . . . . . . . . . . . . . . . . .  5 oz. 142 c. c. 
B.-Potassium carbonate . . . . . . . . . .  90 grains 6 grammes 

Water . . . . . . . . . . . . . . . . . .  5 oz. 142 c. c. 
C. -Potassium bromide . . . . . . . . . . . 1 oz. 28'5 grammes 

Water . . . . . . . . . . . . . . . . . . . . . . . . . 10 oz. 285 c. c. 
Eq ual quantities each of A and B and a few minims of C. 

The forIller formula is  not suitable for the positive 
film, which should be ful ly ex posed, and the develop
ment not too protracted, else the high lights are in 
danger of being veiled. This film is coatad on trans
parent celluloid, gives brown tones with the above 
developer, and is slow. about the same as a slow lantern 
plate. Pyro cannot be used for developing these films, 
as it is  Qxidi zed far too rapidly, and is very liable to 
stain. As the abo\'e-mentioned developers may be 
used again and again, if  kept well lltoppered when not 
in nse, a great saving is obtained by using them, especi
ally as large quantities are required. 

MEXDIXG KINETOGRAMS. 

A note on the joining of films may be nseful, as it is 
generally convenient to have the films in one continuous 
length for development, and also to mend tears. The 
solvent generally used is acetone. Amyl acetate is also 
used, but cannot be compared to acetone for effecti ve
ness. To join two pieces of film, the edges must 
be  well scraped free from gelatine and grease for 
about a quarter of an inch. The edges are then 
placed over one another in the proper position and 
acetone placed between by means of a camel hair brush, 
and the two edges firmly pressed together between 
glass until set. Care must be taken not to use too 
much acetone, or the joint will be weakened by the 
solvent action of the acetone. Splits at the edges of 
films are mended by cementing a thin strip of scraped 
celluloid over the tear and firmly pressing. If  any of 
the holes become torn out, others can be placed iI' the 
proper position and cemented, the n e w  holes being cut 
from another similar film, and care being taken tha.t 
they are kept in proper register. 

J(itut if i( �mtri(au. 
Recent Patent and 'J'radelDark Decl.lolL8. 

Schenck v. Singer Manufacturing Company (IT. S. C. 
C. A. , 2d Cir. ) ,  77 Fed. , 841. 

Band Wheel Bearing for Sewing Machines.-The 
Miller and Diehl patent, No. 224, 710, has oeen held 
valid as to claims 1 and 2, notwithstanding the appar
ently simple character of the change made, in view of 
the beneficial results achieved and the obvious defects 
of construction which had for many years baffied other 
inventors and mechanics. 
Cohler v. George Worthington Company (U .  S. C. C . ,  

Ohio), 7 7  Fed. , 844. 
Presumption of Non-Infringement.-The granting of 

a subsequent patent railles a presumptiol1 that the de
vice therein does not infringe a prior patent. 
N. K. Fairbanks Company v. R. W. Bell Manufactur

ing Company (U. �. C. C. A. , 2d Cir. ) ,  77 Fed. , 
869. 

Unfair Competition in Trade by Simulation of 
Packages. -The likelihood of deception of an ordinary 
purchaser exercising ordinary care is the test applied 
to alleged infringement of trademarks, but regard 
must be had to the class of persons who p urchase the 
article for consumption and also to the cfrcumstances 
ordinarily attending their purchase. In determining 
whether packages are so dressed up as to deceive pur
chasers, we should regard rather the effect on the con" 
sumer than upon the jobber. In such cases the danger 
of deception rather than the intent governs t.he court. 
In this case the complainant began manufacturing 
soap po wder that was yellow and placed it in a yellow 
wrapper bearing the words " Gold Dust " and " 'Vash· 
ing Powder. " After two or three years of sale and 
expenditure of considerable money in advertising, 
defendant, who had been selling washing powders in 
small red packages, began making a yellow powder 
called " Buffalo Powder, " put up in packages of the 
same size and with a yellow wtapper of the same shade 
as complainant's. There were numerous other particll
lars wherein the two packages resembled. The court 
enjoined the defendant from selling that particular 
form of package or any other form which should as 
closely resemble complainant's packages, but the 
defendant could sell packages of the powder that were 
unlike complainant's in appearance. 
Philadelphia Creamery Supply Company v. Davis & 

Rankin B uilding and Manufacturing Company 
(U. S. C. C., Ill. ) ,  77 Fed. , 879 . 

Agreement Not to Deny the Validity of a Patent. 
An agreement in a license that the licensee will not 
directly or indirectly question the validity of the 
patent is not void as against public policy, and it will  
estop the corporation formed and controlled by the 
licensees as effectually as the licensees themselves. 
Cerealine Manufacturing Company v. Bates (U. S. 

C. C., Ind.), 77 Fed . ,  883. 
Broadening a Claim by D.isclaimer.-An element of a 

combination claimed cannot be eliminated by d is
claimer, as that tends to broaden the claim and make it 
I'est on other elements than those on which it was pre
dicated when issued. 
Rogers v. Fitch (U. S. C. C. , N. Y.), 77 Fed. , 885. 

Mattresses. -The Fulton patent, No. 322, 326, for a 
mattress, the lower portion of which is sunk below the 
bed rails, has been held valid. 

Foreign Art. -Patents relating to car seats cannot be 
cited against or as anticipating a patent for a matti·e:os. 

William Schwarz waelder Company v. Detroit (U. S.  C. 
C. , Mich. ), 77 Fed . ,  886. 

Evidence of Joint Invention.-Where a patent, has 
been issued to one person and another claims to be a 
joint inventor with him, the patent is prima facie evi
dence in favor of the patentee, so that if the only other 
evidence consists of the party claiming joint invel1tor
ship and the patentee denying it, the patent will be 
held to have been properly issued. 

What Amounts to Invention. -Producing a cheaper 
and more durable folding chair than any before does 
not amount to invention, where all the parts have been 
taken from prior constructions and each part does the 
same work i n  the same way as before. And the fact 
that the improved device meets with a ready sale and 
has largely superseded other constructions does not es
tablish novelty or invention, excepting when the ques
tion is otherwise in doubt. 

Folding Chairs.-The Chichester patent, No. 328, 838, 
has been declared \'oid. 

Wil l iams v. McNeely (U. S.  C. C. , Pa. ), 77 Fed . ,  
894. 

Damages for Infringement.-'Vhere the complainant 
sued on only part of the claims of a patent and it lies 
solei v on an established l icense fee of the whole patent 
as the measure of damages, he can recover only a nom
inal sum w here his evidence fails to apportion with 
reasonable certaint \' the amount of such fee between 
the claims in litigation and those not. 

Rousseau v. Peck (U. S. C. C. A. , 2d Cir. ), 78 Fed . ,  113.  
Electric Circuit Breakers. -'l'he Rousseau patent, No. 

279,107, for an automatic electric circuit opener or cut
off, used chiefly to light gas jets, has been con strued to 
be of a Iileeondary oharll.Qtar and, therefore. limited. 

Science Notes. 

Furbringer's statistics for the antitoxin treatment 
during 1896 show 663 cases, with 114 deaths, or a mor · 
tality of 17 per cent. I n  the year preceding there had 
been 581 cases in the hospital, half of which only were 
subjected to the serum treatment, and the mortality 
had been over 30 per cent. Only one accident re
sulted from the injections. In a child of seven years, 
syncope lasting two minutes followed what was sup
posed to have been an injection into a � ein. By the 
employment of violent revulsive agents, the child was 
brought back to life. 

With a view to rendering the common use of acetylene 
less dangerous, Messrs. Claude and Hess have proposed 
to store it in solution. The solvent chosen is acetone, 
which is capable at atmospheric pressure and at 60 
degrees Fah. of dissolving 25 times its volume of the 
gas, while at a pressure of 12 atmospheres it can hold 
no less than 300 times its volume in solution. Thus one 
pound weight of acetone is capable of storing practi
cally the whole gas which can be generated from one 
pound of calcium carbide. The solubility of acetylene 
in acetone is only about half as much at a temperature 
of 120 degrees as it is at 60 degrees Fah. 

Reports are being frequ ently published both in the 
public and medical press relat ing to burnings by the 
X rays. The inj uries caused by the experiments in  
taking Roentgen photographs are  now attracting the 
serious at.tention of phy�icians and physicists. For ex
ample a young woman was photographed who had 
suffered from hip disease. A few days later she began 
to feel a numbness and ha\'e pains in the hip. i::!he 
grew worse rapidly, and several operations were per
formed, the flesh around the sores being cut away, but 
at last accounts there was no sign of healing, and her 
condition is  now critical. A skin grafting operation 
will probably be attempted. 

The college of agriculture of Cornell University has 
undertaken to assist, free of expense, all teachers, pre
sumably in New York State, who wish to introduce 
what is known as " nature study " into their schools. 
Nature study or seeing familiar things in a new light is 
now recognized to be a valuable factor in education. 
The world is full of cOlllmon things about which peo
ple do not inqnire ; for example, how many people can 
explain, so that a child can understand it, why water 
puts out a fire, or whence all the house flies come ? Yet 
such subjects can be made very interesting to children, 
and they can be taken up in schools, not as an added 
recitation, but as a rest exercise ; once or twice a week 
to relieve the monotony of the school room, and later 
be made the theme for a language exercise. Here are 
two important faculties which may be brought into 
exercise-observation and the power of expressing 
definitely what is seen. 

A brief description appears in Nature of Pauling's 
new and novel method of drawing relief maps, which 
is pronounced a great advance on any system now in 
use, both in respect of accuracy and ease of execution. 
The map is said to be, in effect, a closely contoured 
map, printed on silver gray paper, the contour lines 
being white where illuminated by a source of light sup
posed to be 45 degrees above the western horizon, and 
black elsewhere. Level plateaus and slightly sloping 
areas are thus represented by the natural gray color of 
the paper, s teep declivities toward the west being 
lightened by the closely drawn white lines, and toward 
the east correspondingly darkened by the black lines, 
the departure from the normal gray showing more the 
closer the lines, that is, the steeper the slope. Thus, 
t he Pauling method has the merit of giving a clear 
idea of steepness derived from the contour lines them
selves, and the additional advantage is presented of 
avoiding the confusion produced by the shadows in 
some modern maps, where the il lumination is  supposed 
to come from the horizon. 

Prof. Lannelongue, a distinguished French surgeon, 
recently gave at the Academy of Sciences of Paris an 
interesting account of a phenomenon he had recently 
witnessed. He said that a nnmber of children were 
playing in a courtyard in the shado w  of a wall, the top 
of which was under strong sunlight. Suddenly several 
of the children began to act in a most peculiar manner, 
dancing around, each with his hand on his head, and 
crying out : " My head burns. " Prof. Lannelongue ex
amined the heads of the children and found blisters on 
their scalps. In trying to account to himself for the 
phenomenon he wondered if the blisters had been pro · 
duced by X rays proj ected from the top of the wall. He 
instituted in his laboratory a series of experiments upon 
several persons. Some of these when exposed to the 
acti on of the rays were protected by stronti u m glass. 
These were not affected, but the other persons experi
mented upon who were not similarly protected were 
burned as the chi ldren had been. Prof. Lannelongue 
declares that he believed that X rays discoveries would 
cause a change to be made in the whole treatment of 
sunstroke. He added that the ancient Greeks were no 
fools when they covered their heads with brass helmets 
and t.heir chests and backs with light metal cuirasses, 
which were impervious to X rays. Perhaps an an ti 
sunstroke helmet, he concluded, would be made in the 
future of strontium glass. 
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THE TORPEDO BOAT PORTER. 

Torpedo boat construction has exercised a power
ful influence upon the art of steamship building, par
ticularly in the direction of reducing the weight and 
improving the quality of the materials of construction 
and in producing improved designs of engines and 
boilers. Torpedo boat builders were alllong t he first 
to make use of high piston speed, and they have con
tributed more than any. other class of engineers to the 
development of the water tube boiler. I n  our issue of 
March 6 we gave an ill ustration of the torpedo boat 
Porter, then known as No. 6, which was reproduced 
from a photograph taken when she was running at 
full speed ; and the accolllpan ying illustration ,  showing 
the little craft in  dry dock, No. 2, at the Brooklyn 
navy yard, will gi ve the reader some idea of t h e  
beautiful lines upon which t h e  hull o f  this fleet vessel 
is modeled. It wi l l  be noticed that t he watel' l ine 
shows a draft of about four feet at the bow, b ut when 
the boat is being driven at its full speed of nearly 2fJ 
knots an hour. it settles at the stern and lifts it;; 

J c iru tif ic �mrticau. 
pedo is ejected by firing a small charge of powder or nitrate of silver in the solution increases the sensitive
releasing a charge of compressed air. The launching ness and extends it j ust up to the infra-red. To produce 

tube is carried upon a central pivot mount, and lllay be this effect 30 to 50 minims of a solution of nitrate 
elevated or depressed in the same way as an ordinary of s ilver (1 in 40) are added to the bath given above. 
gun. In making all attack, the torpedo boat would To make the alizarin salt, mix the commercial p aste 
charge upon the ship at full speed, and when she was con taining 12 pel' cent of dry alizarin blue with 35 per 
within torpedo range she would swing round to port or cent of a solution of bisulphite of soda of 30' Be. Allow 
starboard so as to bring her launching tubes to bear. to macerate for ten or fifteen hours, and filter off the 
If the bow torpedo or that alllidships failed to reach blue that remain:; unacted upon, which can be used 
the mark, she would have another chance with the for a future operation. The solution is now ready for 
t ube that is located at her stern. I 

use.-'frans. C. F. 'f., from Moniteur de la Photographie 

As the Porter is built of the very thinnest kind of for the PllOtogram. 
plating, she would be penetrable by the smallest rapid • • • 
fire guns of the enemy, and the mad charge through Removing Paint b y the Sand Blast. 

the hail of bullets and shells that would be rained Removi ng old paint frolll luetal surfaees in structural 
upon her would evidently be sOlllewhat of the nature steel and iron work-br i (lges, for example, and the like
of a forlorn hope . However, it is not likely that tor- previous to repainti n g, involves an expenditure of 
pedo boat attack will  often be carried out in broad time and money quite beyond the conception of anyone 
daylight. T h e  best work of t hese l ittle boats will be who has never given the matter serious consideration, 
([one on dark nighb al ld i ll foggy weather ; and even II says Kuhlow's German Trade Review. \Vhether the 
if they never strike a blow, the moral effect which sand blast, which is so efficient is cleaning castings, 

THE TORPEDO BOAT PORTER IN DRY DOCK AT BROOKLYN. 

forefoot clear of the water to such all extent that five they will exercise upon the enemy will be well worth 
or six feet of the keel is visible. 'fhis is a common the cost of their constJ'uction an d maintenance. 

would perform satisfactorily in this direction is, there
fore, a question of considerable economic interest. 
\Vhatever experiment has thus  far been made has 
shown what was to be expected, that when the paint 
is reasonably new and the oU is in a slightly elastic 
state, it is exceedingly difficult to remove it by sand 
blast, though later, when the oil has become more 
oxidized froUl longer exposure to til(> air, it  yields more 
readily to the attack of the process. Paint, therefore, 
which is old enough to warrant its rRmoval and replac
ing by a fresh coat would probably give way before 
the sand grains in an encouraging manner. In one 

occurrence when the smaller class of light draft torpedo • ' . '  • 
boat destroyers and pleasure yachts are driven at 
speeds in the neighborhood of 30 knots an hour. 

Owing to the altitude from which the photograph 
was taken, we get an excellent idea of the arrange
ment of the deck. It  will  be noticed that a turtle 
back deck extends from the bow aft as far as th e rear 
of the forward conning tower. This is intended to 
give the boat increased buoyancy when she is running 
against a head sea. Just forward of the conning tower 
is a one-pounder rapid fire gun on a tripod mount. Two 
other one-pounder guns on simiLtr mOlints are located 
on either beam on the after part of the deck. The 
long cylindrical object seen on the port side of the 
boat in front of the forward funnel is a torpedo 
launching tube. There is another one amidships on 
the starboard side, and a third tube is located at the 
stern on the center line. The launching tube is noth
ing more nor less than a gun, of which the torpedo is 
the projectile. The latter, loaded with its charg� of 
explosive, and with its air reservoir charged with com
pressed air, is thrust into the gun, or tube, at the 
l)reech ; the breech block is then closed and the tor-

So l u t i o n  for C h romatizing Dry Plates for R e d .  

By treating alizari n blue with bisulphite of soda a 
salt is formed which is very soluble in water and crys
tallize!; in browil needles. On adding ammonia to 
the solution, the latter changes from brown to a green
ish-blue color. This, however, cannot be kept for 
longer than a day. To sensitize plates, they are plunged 
into the fol lowing solution for three minutes : 

Solution of bislllph i l;e of alizarin hlue of a strength 

l in 500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 minims instance the sand blast was used to clean between 
Ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 minims decks of a cattle steamer, w hich was in an exceedingly 
Wat.cr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0nnce bad condition, with many coats of old paint on the 

Then allow them to dry. ironwork. The results were highly satisfactory as to 
These plates are extremely sensitive to the radiations the quality of work done, but the time consumed was 

comprised between C and A, with a maximum between excessive. The air pressure used was, however, only 
B and C and a minimulll toward A of the spectru ll l .  about ten pounds pel' square inch, and it is, therefore, 
By prolonging the exposure, the action extends to- reasonable to suppose that if, say, from forty to fifty 
ward the ultra-red. From the blue, where the action pounds pressure had been used. the results might have 
is very e nergetic, the sensibility diminishes, at first been satisfactory in point of both quality and economy 
slightly, j ust toward E, then very rapidly to a of work. At any rate, it would seem worth trying the 
minim

.
um 

.
near D .; �u� the general sensitiveness Of. 

the I process fu�ther. 
.The promise of money savin� that it 

plate IS shghtly dnmmshed. T he presence of a httle holds out IS certamly seductive. 
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HARVARD OBSERVATORY IN PERU. I some�h�t curiou�, as at t�?'t time

. I had not read the I In addition to its charm as a mountain and a volcano, 
BY s.  I. BAILEY.' descnptlOD of thIS expedltlOn, whlCh chose the north- I however, to me the greatest attractioD of EI Misti lay 

The first ascents of EI Misti were probably made b e- ern side of the volcano, instead of the COIllmon route by in the site which it offered for the loftiest scientific 
fore the arrival of the Spanish, and are beyond the the east. This party claim to have found a volcanic station in the world. Splendidly isolated from the 
reach of history and even tradition. But remains of· breathing hole; or vent, at· an altitude of about 15, 000 neighboring mountains, its summit, if it could be made 
walls and fires within the crater, accessible, was an ideal location for 
mentioned in the earliest ascents of lofty meteorological studies. 
which we have any record, seem to The growing interest of meteoro·· 
refer to some custom or rites, of logists in the study of the upper air 
which little or nothing is known at · made the success of such an enter-
the present day. In the opinion of prise most desirable. Already in 
many, the relics found point to for- Europe and the United States lofty 
mer sacrificial pagan rites celebrated poi nts had been uti l ized. In Europe 
there, but similar relics, together various stations had been placed on 
with remains of human bones, found monntains of different heights, in 
at other great heights, have been general under 10, 000 feet. At this 
thought by others to indicate a tillie, however, M. Janssen was at-
custom among the ancient Indians . .  te l ll pting, what he since accom-
of burying their dead, presumably plished,  the establishment of a sta-
their chiefs, at great elevations. t ion on the sUlIlmit of Mont Blanc, 
The subject is certainly an interest- at an elevation of 15, 700 feet. 
ing one. 'I'he facts in regard tQd":'L In the United States systematic 
Misti are brought out by the testi- observations had been carried on 
mony of various persons. First, by. at an elevation of over 14, 000 f.eet, 
Padre Alvaro Melendez, in 1677, who on the summit of Pike's Peak. 
discovered within the crater vestiges EI Misti stands alone. At first a 
of a sIllall stone structure, evidently sort of awe kept me from consider-
the work of human hands. Their ing as possible the establishment of 
existence was verified two centuries a station on its SUIlIllJ it ; but al-
later by the late Senor Juan de ways, as I looked upon it, the i lll-
Romana, and recently by myself. pnlse became stronger and stronger, 

In 1784, probably, was undertaken and final ly  it conld not be resisted. 
the expedition b y  B ishop Miguel Knowi ng from freq llent experi-
Gonzalez de Pamplona. Although ence in mountain climbing that 
the bishop himself did not succeed mountain sickness wou ld prevent 
in reaching the summit, his follow- success, unless the attempt was 
ers succeeded in placing there the made with the greatest caution, I 
celflbrated cross of iron, near the first planned an expedition enti!'ely 
sUlIlmit on the side toward Are- around the volcano, in order to ex-
quipa. This cross still stands in its CLOUD EFFECT-PICHU·PICHU IN DISTANCE. alll ine all sides and choose that 
original position, where it has witn- most easy of ascent. Accordingly, 
stood the storms and snows of more than a century. feet on the northern side. I see no good reason for my brothel', MI'. H. C. Bai ley, and I ,  in August, 1893, 
The b ishop wished to celebrate mass at the summit, a doubting the correctness of t his statelllent, although passed entirely arou nd the volcano, making photo
ceremony which was destined to be postponed more I none of the members of the observatory, in the nUIller- graphs and examining i ts d ifferent faces wi th a power
than a century, when it was performed by the Rev. ! ous visits to t.he summit, have ever seen the least l u i  field gla8s. 
Jose 1. Rivero, cura of ICaYIlla. This was probably the activity on that side. The drawings which they On the east of the mountain l ies the well known Alto 
most lofty place of religious service known in the his- . made, although very exaggerated, al·e n evertheless de los Huesos. T his is a h l·oad, desert pampa, formed 
tory of the world. I fair representations of the craters and the volcano of volcanic materials, and oved ain in certain parts with 

An expedition made in 1787 by varions persons from i in general, as they would appear to an unscien- the hones of allimals that have d ied from h u n ger and 
Chiguata is especially interesting from the descrip- tific person to-day, and convince me that no radical th irst. This lofty palllpa forills the route for beasts of 

HALF·WAY HOUSE, ELEVATION 15,700 FEET, WITH VIEW OF EL MISTI. 

tions and particularly from the drawings of the volcano 
which they made. 

The path which I had constructed two years ago 
follows in part the route taken by this party. This is 

• Lecture on El Misti delivered before the students of the University of 

Arequipa in Peru. 

changes have taken place within the last centnry. 
It may be interesting .. to note that, in spite of all 
that had been written on the subject, the well-known 
authority on Peru, Paz Soldan, who attem pted t4e 
ascent in 1862, and failed, doubted whether any one 
had ever really reached the maill slllIllnit. 

burden between Arequipa and the interior. It is a 
most col d and dreary region, without water and swept 
by strong winds. It rises to the height of more than 
13, 000 feet .. 

The ascent of the volcano has usually been at
tempted from this side, and a little wretched tambo 
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there found has sheltered many persons with courage
ous hearts on their way to ascend the mountain, and 
many with sad hearts and sick bodies on their return. 
At least so said the old woman who kept the taIllbo. 

The hut was of rough stone, with earth floor and 
grass roof. It boasted neither window, chair, nor bed. 
It was black with smoke and dirt. The onl y light at 
night carne from a dismal l ittle fire of twigs with which 
the woman attempted to cook a soup for the company. 
In answer to some inquiries she replied : " Yes, senor, 
I have lived here ever since the great earthquake. Ah ! 
How many years that is !  And during that t ime many, 
Illany people have come to the Misti. They have all 
come this way ; many. llIany people, priests and Are
qui panians. officials and foreigners, and most of all, 
foreigners, and sOllie have reached the summit, and 
some have returned, so i ll ,  ah ! so i l l ; and some have 
died, and those who d ied [with a glance at us] were 
foreigners. " She was i'lformed that we were planning 
to build a path to the summit. She regarded me with 
pity, saying, " Impossi ble ! i mpossible ! Many, l llany 
lIlall Y people have ascended the volcano, but always on 
foot. 'Vhere are there men enough to build the path, 
and food for them to eat, and money to pay them ? " 
etc. 

This kind of conversation by the w itch of the moun
tain did not tend to llIake us more cheerful ; neverthe
less, at six o'clock the next 1lI0rning we proceeded. 

Frolll this tambo the east s U llunit of the volcano ap
pears near and easy of access. Only  those who have 
atteIllpted it  understand how (i lf'ficult it is .  The only 
possible ent rance to the craJers on this side is  by the 
so-called " Portil lo, " or gate, w hich is  a break i n  the 
old crater wall, allowing access to the ., Callejon,"  or 
valley, which represents what is left of the old crater. 

O n  this expedition we ascended the volcano to an 
alt i t lHle of 1GJ iOO feet, and becallle convinced of the 
[Jo:.;sibility of making a path amI taking mules quite to 
the sutlllnit. 

From about that elevation we saw a fine eruption 
of U binas, a volcano lying t h irty miles to the east. 
At  first the volcano was nearly clear from vapo r or 
" smoke. " All at once we saw a small black cloud 
rising from the mouth, which, withi n  ten minutes, rose 
until its upper part was concealed by the clouds. B u t  
later it appeared far higher, through breaks in the 
clouds. 

Pro m what was known of the altitude of the volcano, 
I estimated that this dense cloud of volcanic sand rose 
at least 12, 000 feet above the summit. 

Seen from all sides, El l\Iisti preserves its cone shape, 
but a careful examination showed that the northern 
side was more free from cliffs. 

I shall not trouble you with the details and difficul
ties of the enterprise. A hut was constructed as a way 
station and base of supplies j ust at the foot of the cen
tral cone and at the head of a great cliff, at an eleva
tion of about 15, 700 feet. As this is approximately the 
altitude of Mont Blanc, the h ighest of the Alps, it was 
called the l\f. B. Station, and meteorological instru
ments were later placed there, as well as at the summit. 

From this hut a narrow path was made about one 
foot wide in the \'olcanic sand. B y  careful planning 
we almost entirely avoided the lava cliffs, where the 
construction of a path would have been too difficult 
aud expensive. Indians were used for the work. 
'1' hey suffer very little from the altitude, but consider
abl y from cold at night. They worked fairly well, but 
to ward the last of the w ork considerable persuasion of 
one kind and another was necessary. 

Let ns now, taking- ollr stand at the summit, face 
toward the east. On the left is seen the northern wall 
of the old crat er, a perpendicular mass of yellow, sul
phu r-stained rock a hundred feet in altitude. At that 
point I first reached the edge of the  crater. I had 
beel� clilll bing some distauce on foot, and though I 
was near the borcler, owing to the uniform slope I 
seellled to be as far as ever. Panting for breath, 
stopping e\'ery fe w seconds to rest. all  at once I 
stag-gered on the very edge and fell exhausted and 
dizzy with my head and arlllS over the side. The i m
pressions of t hat first view have never been repeated. 

In front of us is the Gate way, facing the Alto de los 
Huesos, and a little to the right the deep chasm of the 
new crater. From this sU lllmit it is impossible to see 
the b ottolll of the crater. Beyond, if  the day is clear. 
we l llay see the Cordillera stretching in a great line of 
s llow-capped peaks to the north and then to the west. 
X earer us lie the Sa:inas, whose vast deposits of salts 
glealll i ll the sunlight l ike snow. Beyond, to the left, 
is the active volcano Ubinas, and to the right the range 
Pichu-Pichu. 

If we wish t� enter the ravine and go to the edge of 
the new crater, we shall need to descend from the cross 
along the e�lge of the old crater wall, always in  sig-ht of 
Arequipa. It  will be wel l to take great care, while 
passing over the snow, not to slip,  since, once started, 
one might perish b y  falling into the crater or by 
rolling a thousand feet down the side of the mountain. 

As we descend. lava cliffs, invisible in Arequipa, ris!> 
close to us, beyond which we catch varied views of the 
crater. 

We soon reach 1ihe break in the wall and enter the 
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ravine. Looking north along, this deep valley, wI" see a broken lava and great rocks ; then for a great distance 
bank of sand and pumice sloping up to the foot of the between high walls of lava on either side, but in the 
lava cliffs from which we have j u,st descentled., loose volcanic sand. 

From this place we will ,slowly cliu.lb- the steep bank Down this we stride with steps each one of which 
of sand and snow to the inner herder of the new reaches six feet. No effort is necessary except to move 
crater. 'Ve now stand directly on its edge. Clouds of the feet forward ; gravity does the rest. Four or five 
vapor are always rising from num berless apertures hours it took our panting mules to ascend in the morn
in the bottom. This, from the incessant motion of the ing by the path, and men have struggled on foot for 
sulphurous vapors, together with its rough, yellow twelve hours to reach the crater by the route we 
surface, has t he appearance of a boiling liquid. As a descend ; however, in thirty minutes, in the loose sand, 
matter of fact, however, we have never seen either we drop more than 3,000 feet and reach the hut ; within 
liquid or fire, but only vapor, which varies greatly in a few hours more we may again be in Arequipa. 
quantity but never disappears for an instant. Some facts in regard to EI Misti, its past and possible 

At times this vapor rises more than a. thluusaM foeet. future, will have interest. 
At other times it ru.ns along the botWIlL driven a.hou.\ By. simple vision it is  difficult to j udge of the relative 
by the wind, which seellilE to. strilffi. th.e. crB.ter" wall and distances of luquntains, especially in a region where the 
be deflected downward. All along thp. oordP.r. especi - air is as pure and transparent as in this region. 
ally on the eastern and southern sides, are numl:>ers of Strangers have often remarked to me that apparently 
sIllall holes, some of them no larger than a pencil, from it is an easy walk from the city to the summit of EI 
which hot sulphurous vapor is rapidly puffed. Misti. In . fact, El Misti is nearer the city than the 

The odor of sulphur is very strong, and. were the other great mountains. To the main summit of Char
wind froIll the opposite side, it wo.uld be difficult or , charni the distance, in an air line, is about fourteen 
dangerous to pass so near the edge. miles, to EI Misti eleven, and to Pichu-Pichu nineteen 

No one has ever yet descended to the bottom of this miles. 
., new " crater. Very few of the ma,ny who have at- Owing to this fact El  Misti has generally been thought 
tempted to climb the volcano have even reached the more lofty than Charcharni. It is, however. about 800 
outer border. Of these, fewer have passed through by feet lower. 
the inner border and seen all its details. but no one has Various values have been given for the altitude of 
yet dared to think of d{>scending illto the • .  Inferno. "  El Misti, from less than 1 7, 000 to about 21, 000 feet. Few 
It would not bt' impossible to deseend. Toward the or none of these, however, were careful measurements. 
left is seen a steep slope of sand and rock. By fasten- The true height of the highest point aboye sea level is, 
ing a rope at the crest and lowering himself by its I believe, a trifle over 19,000 feet. 
h{>lp, a llIall might possibly reach the bottom. If not The volcano has frequently been referred to by the 
asphyxiated before his return, bp. might be pulled up old writers as the " Colossus. " 
by IIlen stationed above. The lower slopes of the volcano proper abound with 

If the bottom were strewn with ,golC;] or diamonds as J deep, fine sand. in which the feet sink, and in which a 
thickly as it is with sulphur, probably m�u would be path lasts but a short ti me. I feared at first that this 
found to make the attempt. sam{> fine sand would be found on the higher slopes 

The Indians fear it and told us that the person who and render it impossible to construct any permanent 
should throw a stone into the bottom would not escape path. On this particular I consulted the Indian named 
alive. Quispe, who was said to be the best authority on the 

In passing the ruins of walls, referred to above, I mountains. " Yes, i t  i s  sand, "  he said ; " you make a 
asked my Indian guide, " 'Vhat is this ?" " God path to-day. to-morrow where is i t ? "  He was mis
knows, " he replied. " But to me it looks like. tpe ruins taken, nevertheless, for in fact the strong winds have 
of the rooms of a little house, " I added. " It seems to removed the fine sand from the surface at high alti
me more like a corral, " the guide replied. " But who tudes, leaving only fine pebbles, so that the path is 
would build a corral in such a place as this?" I asked. reasonably permanent. 
" The devil , "  was his concise answer; and he and the A question which has often been asked me is, " Do 
others showed evident anxiety to leave the devil's cor- you believe that El Misti will ever again be i n  a state 
ral as far b{>hind them as possible. of violent activity ?" 

'Ve shall not care to pass many hours in the crater. This question I cannot answer authoritatively. 
Aside from the mountain s ickness, the cold becomes T here is  not, I believe, any really authentic account of 
very intense as night approaches. At the summit, even violent eruption within historic times, though the 
at midday with a clear sky and in full tropical sun- amount of vapor which rises from it is constantly 
shine, the temperature of the air is  generally below T,he changing. and has been at times of such quantity as to 
freezing point, and at night in winter it descends to excite alarm in Arequipa. So far as my observations 
from ten to twenty degrees below zero C. go, the emission of vapor depends largely on the snow 

T he strong wind makes the cold seem IIluch greater, which falls in the crater. This melts and runs to the 
and the low atmospheric pressure causes more discOIll- bottom, entering the n umerous apertures there which 
fort than the low temperature. At the summit the lead to the heart of the mountain, where the heat is 
barometer stands at 14'9 inches, so that the pressure always sufficient to drive it forth, sooner or later, in 
upon the body has been reduced from fifteen to seven the form of vapor, but with sulphurous vapors also, 
and a half pounds to the square inch.  such as  sulphureted hydrogen, sulphurous acid. etc. 

In going from the sea level to the summit of the As we have seen, the wall of the new crater is 500 or 
l\fisti a pressure of something like seven tons is re- 600 feet h igh, and usually the vapor is dissipatt'd before 
moved from the surface of a man's body. and it is, I b{>- it reaches the rim. and is hence invisible from the city. 
lieve, the difficulty which the human body has ill At times, however, during nearly every year, it rises 
adapting itself to this tremendous change which is the a thousand feet or more abo\'e the bottom and then is 
chief cause of mountain sickness, though lack of oxygen seen from a distance. Early in January, lSU4, I visited 
lIlay exert an influence. the summit. The whole top of the lIlountain was .cov-

Instead of returning to the main summit, which ered with snow, and an immense volll me of vapor 'vas 
would be very difficult, and thence to the M. B. hut rising from the crater, in such q uanti�y that, frolll the 
by the path,  we can return much easier and quicker by meteorological station, the eastern wall of the new cra
the " gateway. " tel' was at times entirely concealed. At rare intervals 

Moving along by the northern wall toward the east, rumblings have been heard, at which times our g uides 
we pass a great rock near which camped for two or have hastened to throw themselves at the foot of the 
three days Herr Falb and Doctor Moscoso Melgar. cross for protection. 

The distinguished traveler Doc.tor Weddell, Who All this shows that El Misti, though it may be slowly 
ascended the M isti and entered tAe gateway to this dying, is not yet dead. 
point, was very unfortunate. WltA t.he greatest energy, From the lack of historical evidence, the last erup
alone of all his party he suc(>eeded in reaching the tion of the volcano could not have occurred within four 
border of the crater at the gatewa,y and entered the or five centuries, and from what study I have been able 
ravine. Here he looked about him, and seeing nothing to give to the subject, it is my opinion that the t i llle 
but a wall of rock on one side and a high mound of may be reckoned rather by thousands than by hun 
sand on the other, expressed himself satisfied with his  dreds of years. 
achievement. and as night was coming on, beat a hasty The present form of the volcano was undoubtedly 
retreat without seeing the real crater at all. His de- caused by at least two great eruptions. So far as I 
scription is a little pathetic and ludicrous ; for the sarld know, this w as fir�t suggested by the late Senor Juan 
hill he com pares to t hose 011 the pampas, and expressly de Romana. Thollsands of years ago El l\listi slowly 
states that while most volcanoes hav� SOllie kind of rose to more than its present h eight, not, probably, by 
respirator or mouth, nothing of this sort is seen in El one supreme effort, but through long ages. As a result 
Misti. the volcano then had one crater of abont 3, 000 feet dia-

Perhaps this report accoullts for the appa.rently. un- .. neter and of unknown depth. 
kind criticism of Doctor Paz Soldan, who, after claim- It i s  indeed probab le that the close of these acti vities 
ing that no one ever reached the summit of EI l\1isti . was marked by one grand eruption, now traced by 
says : " I t is very strange that the skillful naturalist enormous lava cl iffs and deposits of pumice and ash 
1\11'. 'Veddell should pretend to have gained the crater for vast distances. 
itself. " etc. The fact that these deposits are in many plact's cov-

As we pass out through the gateway, we see the M. ered with other geological formations, and that they 
B. hut more than 3, 000 feet below us, and far away the have been cut through by ravines of great dept h ,  in  It 
Alto de los H ueso.s, with troops of llamas, like tiny ants, country where rain is very scant, testify to the great 
trooping along on their way to Arequipa. antiquity of this eruption. 

The descent for the first few hundred feet is over, Wearied with these activities the volcano slept, per-
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haps through lllany ages. Then came another period 
of activity, less grand and violent than before, and 
marked especially by the vast quantities of volcanic 
stone and sand, which must have made the whole re
gion seem like night. 

Again the monster slept ; but will he wake again ? 
£1 Misti is not an extinct volcano. The vapor which 

al ways rises from its crater bears witness to great forces 
which still dwell within. It is true that the nature of 
the emanations from the volcano are such as are in 
llIany cases characteristic of volcanoes that are ap
proaching total extinction, but there are exceptions, 
and the laws that govern them are not well understood. 
I believe it lies outside man's wisdom, at the present 
day, to predict with any marked sucCess the future of 
volcanic or of earthquake activity. In spite of claims 
to the contrary, there is no knowledge which can pre
dict with any certainty whether a violent earthquake 
will visit a given locality, e. g. , Arequipa, within one or 
many years. 

Vesuvius, in A. D. 79, after long ages of quiet, when 
the people had even forgotten that it was a volcano, 
gave an eruption which was one of the greatest in his
tory. Later it was almost completely quiet for fifteen 
centuries, when it became active again, In the course 
of nature a thousand years are but as a day. 

Will El Misti have a similar history ? 
I believe not. for the emanations from the crater in

dicate that it is slowly approaching extinction, but of 
this there is no certainty. 

At least it lllay be pleasant to know that, in gen,eral, 
eruptions are less destructive than earthquakes, and 
that, unless extremely violent, an eruption of El Misti 
wl\luld be more interesting than dangerous. 

• . • .  8 
THE COLUIIBIA MOTOR CARRIAGE. 

In January, 1895, the Pope Manufacturing Company, 
of Hartford, Conn. ,  the well known manufacturers of 
the Columbia bicycle, decided to enter the horseless 
carriage field, and during the two years and a quarter 
which have elapsed since that date, elaborate investiga
tions and experiments have been carried on without re
gard to expense to determine what is the best type of' 
horseless carriage. The result of these experiments is a 
two-seated phaeton designed to be used for business or 
pleasure. The first public test of this interesting vehi
cle was held at Hartford on May 13 in the presence of a 
number of representatives of the scientific press of Eng
land and America. The particulars of the test which 
we gh-e are furnished by the representative of the SCI
ENTIFIC AMERICAN who was present at the trial. 

The frame is of the Pope Tube Company7s 0 '50 carbon 
steel, and the vehicle is equipped throughout with ball 
bearings, and possesses several of the features of hicycle 
construction which have made the Columbia wheel so 
famous. The wheels were fitted with heavy rubber 
pneumatic tires, which are practically unpuncturable, 
being used for 3,500 miles without being punctured. 
The general design of the carriage is shown in our en
graving. The motor power is electricity, which is 
stored in four sets of batteries. There are forty· four 
cells in all. The current 
is used at a pressure of 110 
volts. When once charged, 
the battery is sufficient to 
run the vehicle for thirty 
miles, and if the roads are 
good and free from mud, 
this distance may be in
creased. The motor is at
tached to the rear axle 
wheel of the c a r r i a g e , 
where it is readily accessi
ble. The motor is a little 
over two horse power. The 
rates of speed are four, the 
maximulll b e i n g fifteen 
miles an hour and the 
others twelve, s i x  a n d  
three miles an hour respec
tively. The entire weight 
of the carriage is 1 ,800 
pounds, 850 of which is in 
the battery. The expense 
of charging the batteries is 
about fifty cents, so that 
it will be seen it only costs 
a trifle over a cent a mile 
to run it, which only goes 
to pi'ove that the horseless 
carriage is an extremely 
economical vehicle. 

� ,itutifi, �mtritau. 
riages were able to take sharp grades at ordinary 
speed, and that the carriage is stopped and started 
slowly or rapidly by turns on a sharp downward in
cline. The guests of the company were allowed to 
run the carriages themselves, and it was found that 
those who were totally unfamiliar with the horseless 
carriage were ' able to manage and turn them with as 
much ease and success as they would have guiding 
the gentlest horse, which only shows that no previous 
apprenticeship is necessary for one to be able to run 
an electric horseless carriage. 

• • • • •  
AN ARC LAMP THA,T OPERATES IN' ANY POSITION. 

There are very few regulators that permit an electric 
lamp to operate in all positions. Those that do exist 

ELECTRIC LAJrIP FOR OPERATING IN ANY POSITION. 

(there are, perhaps, two or three) are very high priced. 
All the rest, which are very satisfactory when the 
lamp is left horizontal, operate irregularly, or even do 
not operate ai all, if they be inclined. This is explained 
by the fact that their mechanism is based upon the 
action of gravity to obtain the descent of the upper 
carbon. The us') for which they are generally designed, 
that is to say, for public or private lighting, requires 
no other position. In lanterns for projections, how
ever, it is often of adva.ntage to be able to incline the 
apparatus slightly, although the limits of inclination 
prejudicial to the operation of the regulator are rarely 
exceeded. This may happen, nevertheless ; but it is 
rather in theater projectors, that are designed to throw 
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a Inminous pencil upon a given point of the stage, that 
it is indispensable to be able to incline the apparatus 
strongly and even to exceed 45°. It then becomes 
necessary to use lamps in which the juxtaposing of the 
carbons is effected by hand, and a man is required 
near each projector. If the action of the carbons is to 
be prolonged, it would be preferable to have automatic 
lamps. Mr. Mongin has recently devised a type of 
regulator that seems to us capable of being utilized 
with advantage in such cases. The bringing together 
of the carbons is entirely independent of gravity, 
whatever be the position of the apparatus . 

To this effect, the two carbons are mounted upon 
cross pieces, C and D, sliding upon two rods. A 
third rod, passing througb the cross pieces, is threaded 
in such a manner that, upon being made to revolve 
in one direction, the two cross pieces, and, conse
quently, the carbons that they carry, approach 
each other. Now, this motion of the threaded rod 
takes place every ' time that the carbons become so 
worn that they need to be brought. together. It is pro
duced by a small electric motor. M, which transmits 
thE. rotary motion to the rod in question through the 
intermedium of a bevel wheel. The current traverses 
the motor and sets it in operation only at the moment 
desired, because it is mounted in derivation upon the 
circuit, and the interrupter, P, severs the communica
tion as long as the arc has its normal length. But if 
the arc happens to elongate, the resistance increases 
and a part of the current passes through the fine wire 
bobbin, A, which then attracts the armature of the 
interrupter, P. and closes the circuit of the motor. 

The coarse wire bobbin, B, is mounted in the circuit, 
and, as soon as the current passes, attracts the anna
ture, which is connected with the cross piece that carries 
the upper cal'bon, and thus effects the separation of 
the carbons for the beginning of the operation. Such 
initial separation is regulatable by hand, and, once 
effected, is maintained through the mechanism of 
which we have above spoken. 

These lamps are now constructed, in the form shown 
in our engraving, for use in general lighting. By 
slightly modifying their form in such a way that the 
regulating mechanism shall be inclosed in a base capa
ble of being placed upon a table, the man ufacturer 
lllay adapt them for use in lanterns and projectors.-La 
Nature. 

• • • • • 
Mysteries of the Persian Gulf. 

Sir Henry Mance recently, in his inaugural address 
as president of the Institution of Electrical Engineers, 
speaking of the development of ocean ic telegraphy, 
said in the Persian Gulf one occasionally witnessed 
natural phenolllena which to the untraveled might 
appear incredible. In the midst of the mountains near 
Mussendom he had seen during a thunderstorm such 
displays of lightning as baffied description. He had, 
at certain seasons of the year, observed the water in 
the bay-which was large enough to hold !tIl the fleets 
of the world-present exactly the appearance of blood. 
Not many miles from Mussendom he had witnessed 

m ysterious fire circles flit

T h e  exhibition of car
riages on the day of the test 
was under the direction of 
Lieut. Harold H. Eames, 
manager of the motor car
riage department, assisted 
by Mr. Hiram Percy Max
im, a mechanical engineer 
and other officials of the 
department. The s p e e d 
teat showed that the car- THE COLUMBIA MOTOR CARRIAGE. TESTED MAY 13. 

ting ovel' the surface of 
the sea at a speed of 100 
miles an hour-a pheno· 
menon which no one had 
yet been able to explain. 
While steaming along the 
coast of Belochistan) he 
had been called from his 
eabin at night to observe 
the more common pheno
menon of a milky sea, the 
water for miles around 
being singularly white and 
luminous. In the sallle 
locality the sea was, for 
short periods, as if putrid, 
the fish being destroyed in 
myriads, so that to prevent 
a pestilence measures had 
to be taken to bury those 
cast up on the beach. This 
phenomenon was dou bt
less due to the outbreak 
of a submarine volcano 
and the liberation of sul
phureted bydrogen. I n  
theSe waters jellyfish were 
as large as footballs, and 
sea snakes of brilliant hue 
were met with i n  great 
numbers. On one occasion 
a swarm of sea snakes 
forced their way up one of 
the creeks in Karachi Har
bor, apparently for the pur
pose of having a battle roy
al, for the ground between 
high and low water mark 
was thickly covered with 
their bodies in positions be
tokening a deadly struggle. 
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RECENTLY PATENTED INVENTIONS. 

EO:it1Ileerlng. 

GAS OR OIL ENGINE -Frank S. Mead, 
Montreal, Canada. Tbis engine has an air compre8Bion 
chamber and a connection from the working cylinder 
therew, tbere being an independent connection from the 
working cylinder to tbe oil supply tank and a tblrd 
connection from tbe compre88ion cbamber to the all 
sl1pply tank, tbe explosive mixture being properly pre
pared aud delivered to tbe working cylinder in such 
condition and manner as to secure the best results both 
as to tbe efficiency and economy of tbe engine. 

FUEL LOADER FOR ENGINE TENDERS. 
-Joljn K. MCKinnon, Wbite Oak, Ua. Tb.ltl apparatus 
comprises a platform whicb supporb! a vertical rotary 
sbaft carrying radial arms to the ends of which are .e
cured a longitudinally curved b�nd, bangers depending 
from the arms and a carrier being pivotally connected 
between eacb pair of hallgers, there being means for au· 
tomatically locking the bangers aud tbe carrier. Tbe wood 
or ott.er fuel is placed in tbe carriers before the arrival of 
a train, and when the tender is In front of the platform 
tbe sbaft i" rotated to bring tbe fuel carriers over tbe 
tender, the carriers being tben discbarged by pulling on 
a cord or wire. Tbe improvement may also be employed 
in wood or coal yards, or for loading boats, etc. 

ROCK DRILL. -Warren Wood .  Pater
son , N. J. An improved bead for rock drills is provided 
by this invention. accorrling to which the steam packlng 
is placed at tbe base of the head or close to ilA connec
tion with the steam cylinder, that any lateral pressure on 
tbe drill rod or piston rod WIll have no perceptible effect 
on tbe packlng, preventing the escape of any portion of 
the motive ageut and prolonging the usefulness of the 
drill head. When the drill i. placed at an acute angle it 
is frequently tbe case tbat a new stuffing box or gland 
will bave to be often supplied -a dilllculty wbicb this 
invention is designed to overcome. 

lU e c h n ll l c a l .  

BE ARING BLOCK FOR SCREW S HAFTS. 
-Richard M. :ltelhllish, London, England. In hearings 
for feetI screw Rhafts for sewing machines, line engrav
IIlg macbines, etc., tbis inventor has devised an improve
mont designed to prevent shaking or jarring of tbe feed 
screw, to enable slack to be taken up, and to insure such 
motion of the feed screw sbaft as w;1I prevent liability of 
i ts overunning its actuating gear hy its acquired momen
tum. In combination with tbe screw .haft is a nut com
prising a metal portion and a yielding portion, capable 
of being softened by a liquid witbout destroying its 
integrity, the two portions being beld longitudinally to
getber, and a clamp plate engaging tbe outer side of the 
yielding port:on. Tbe feed nut is of peculiar construc
tion and is formed one-half of met al and tbe other balf 
of gntta percha, leather, wood, born, etc. 

MACHINERY FOR MAKING SLABS OF 
PLASTER, CEMENT, ETC. -Richaro W. Hitchins, London, 
England. Tbis machine comprises a supporting table, 
pairs of pre •• ing rollers and endless bands between wbich 
the plastic material passes, a bopper in which rotary 
arms stir tbe material and feed it to tbe bands, and a 
rotary cutter for cutting the material into lengths. Tbe 
macbine is designed to produce slabs of plaster, cement 
or composition for making ceilings or facing walls, a 
strengthening web or fabric being attacbed npon eitber 
or both of tbe surfaces of the layer, which is cut into 
lengtbs as fast as produced. 

WIRE BELT LACING. -Joh n Gregory, 
Newark, N. J. Tbis invention provides a metal laciDJl; 
consisting of a wire passed tbrougb the belt at tbe end, 
and carried beyond tbe end to form a series of aligned 
eye6, the arrangement of tbe strands being similar to tbe 
thread of a screw, wbile a binding of corresponding form 
i. secured to tbe belt anrl carried between the members 
of the wire lacing and over to an engagement with the 
ends of the belt. Tbe improvement is especially adapted 
for use witb woven belts, the lacing not drawing from 
one weft of tbe belt, but its strain being distributed over 
a larger ares of tbe belt than ordinarily, effectually pre
venting unraveling of the ends of the belt. 

AgrlcuItu ral. 

PLOW.-Antoi n e  Cayatte, Baudonvil
liers, France. This invention relates to wbeelless plows, 
called Belgian plows, the improvement enabling a sin
gle person to hold several plows at tbe .ame time. A 
pivot pin is monnted to swing on tbe stanchion and con
nected witb tbe plow beam, a screw being universally 
mounted on the stanchion and a block adju�table lon
gitudInally on tbe screw and transversely on the plow 
beam. 

Mi scel l a n eo n s, 
BICYCLE HANDJ,E. -- Peter C .  P ... ter�on, 

Alexander Valley, Cal . Tbis inventor bas devised a ban · 
die wbicb may be readily removed from the handle bar, 
or whicb may be automatically locked to the bar in such 
manner as to render tbe parts virtually integral. Near 
the end of the tubular handle bar is a partly returued 
slot, and the hollow handle has an inward hearing sur
face and carries a straigbt spring, while a rod projecting 
into tbe handle proper Is capable of entering tbe slot in 
tbe handle bar, tbe spring baving its ends bearing against 
tbe handle bar to hold the rod In tbe �Iot, and being 
Hexed around tbe bearing surface as the rod Is placed 
and displaced in tbe slot. 

root pits, snos, ere., accordlnl( to this Invention, a frame 
ill provided to rest on the ground at the upper end of the 
pit, a windlass carrying a ratchet wheel rotating in the 
frame, while three ropes extend from the windlass to 
connections with a platform all which a gage frame is 
removably mounted. The device may he raised and low
ered In a pit to form a gage around which a wall may be 
built, the platform supporting tbe workmen and the loose 
material. 

BARREL FILLING A P P A R  A 'I.' U S . -
Joseph E. J. Goodlett, No. 181 Tennessee Street, Mem
phis, Tenn. In tillers for liquid receptacles having a 
valve attachment to automatically cut oft tbe 1I0w when 
a receptacle is tilled to the required limit, thill inventor 
has devilled an improvement compriBlng a tube, goose
neck, valve tiOtlt. float rod, pivoted trigger and valve 
lever, in combination with a compound float lever 
formed of two parb! pivoted togetber and pivoted sep
parately at fixed points, one part being connected with 
the float rod and tbe other having a shoulder that en
gages the trigger. Wheu this apparatus ill used in a bar
rel a vacant space may be left over the liquid as desired. 

GAS M A N U FACTURING. -Augustus S. 
Cooper, Sauta Barbara, Cal . Thill inventor has devil!ed 
Iln apparatus for manufactnring illuminating and other 
gas from crude petroleum, in which the gas Is tixed in a 
short time and the tar and other liquid hydrocarbons are 
readily separated and discharged by · themselves. The 
apparatus compriBes a casing connected with a hydro_ 
carbon vapor supply and in which concentric wire cages 
are mounted to revolve in opposite directions, the wires 
being electrically heated to rapidly decompose the 
vapors. The cages are to be revolved at a very great 
speed, and it is designed that the operation of decf'm
posing tbe vapors will hc effected in " small fraction of 
a second. 

IMPROVED IRONING TABLE . - H o wa rd 
Rupert, Carlisle, Cumberland ()ounty, Pa., P. O. box 324. 
Tbis invention provides a simple, h,expenslve and 
durable ironing table, wbich may til! conveniently 
folded and stored in small space, and which, when 
set np for use, has a convenient support for holding 
tile articles ironed. The board has a tapering end, 
which rests on a trestle, and at ib! other end IE . a  
hinged leg, wbose inclination may b e  varied t o  raise or 
lower tbis end of the table. A wire frame covered by 
canvas is removably held low down inside tbe table legs 
to form a support for the clotbe., and on the top of the 
ironing board, at one end, IE held a curved sleeve board, 
which may be reversed to bring either edge on top, to 
facilitate the proper Ironing of sleeves or other gar_ 
ments. 

H ARNESS A TTACHMENT. - Joseph M. 
Tilman, Evansville, Ind. Tbis attachment enables tbe 
driver to cbeck up or loosen tbe cbeck rein withont 
leaving the vehicle. It consists of a tixture secured to 
the saddle, and having an opening in which Is a spring 
and a plunger, the latter being adapted for attacbment 
to tbe cbeck rein. Tbe driver, in adjnsting tbe check 
rein as desired, uses a rod which Is adapted to be hooked 
into a handle ring of tbe attacbment. 'l'he device may 
be applied to any form of harness. 

WAGON END GATE. -Ch arles Schalles, 
Cortez, Col . According to this invention bearing plates 
embrace the ends and top of the sideboards, links being 
connected witb the plates and brackets projected from 
them, while the end board bas a rocking lock bar jour
naled in the brackets, the lock bar terminating at ib! 
ends in crank arms arranged to receive tbe links. The 
end plate may be quickly put in place or removed from 
the wagou body, and when tbe end gate Is locked in 
position its bottom anrl ends fit snugly to tbe bottom 
and sides of the wagon body. 

SEWI NG . MACHINE QUILTER. -George 
A. 'l're.sler, Americns, Kansas . To enable an ordinary 
sewing machine to be nsed for qnlltlng, this Invention 
provides an attachment in which a carriage movable on 
guide tracks carries feed rollers and a take np roller, 
gearing connecting an endless belt with tbe sewing ma
chine, wbile a clutch mechanism carried by tbe carriage 
eniages the belt. When started, the carriage with the 
qnilt are automatically carried. forward to tbe comple
tion of one row of stitcbes, after which tbe carriage Is 
moved back to Its starting point, and tt.e sewing ma
chine may be moveU in or out before starting on auother 
row of stitching. 

RUG !<'A8TENER. - Isabel N .  Veal, _ 
Howard, Col. For removably securing a "Ig to a carpet, 
so that the edges of tbe rug will not be liable to be 
turned up, this inventor employs a fastener consisting of 
a staple or double pointed pin, in wbich the loop. or 
portion joining tlte two sbanks is bent forward over the 
shanks, In connection with a rug engaging device con
sis:ing of a separable hook having two bends, one of 
which engages tbe loop of the staple wbile tbe other has 
sharpened points to engage tbe rug. 

PICTU RE EXHIBITOR. - Georg-e W. 
Brown, Colorado Springs, Col. This is a device for nse 
in connection with a phonograph III snch way that the 
parte wbereon the pictures are mounted may be moved 
to canse the pictures to pass snccesslvely across a sight 
opening by tbe movement of the motor of the phono
graph. Tbe invention comprises a casing to be used in 
connection with a phonograpb, movable picture carrying 
parte being arranged in the casing and carrying PIctUres, 
wbile tbere are means for illuminating the pictures and 
!(earing for driving-eitber of the parts from the motor, 
whereby either of the parts may be driven while the 
other is held sllltionary. 

PORTABLE FIRE ESCAPE. -Spencer F. 
Brown, Lake Linden, Mich. 'fbis tire escape eomprU!es 
a truck oil whicb ie mounted a ladder adapted to be 
swung Into vertical and borizontal positions, arms bav
Ing pivotal connection with the ladder and slotted . 
brnce arms having pivotal connection wltb its npper wr
tion, while a rod connects tbe first arms and paBlles 
through the slota In tbe brace arms. The truck carries 
a series of ladders wblcb may be quickly elevated or 
placed In de.1red position on arriving at tbe scene of a 
fire, or compactly folded to take up but little space. 

NAME PLATE FOR UMBRELLA CLOS-

TIRE REPAIRI N G  TOOL. - Frank H .  
�l lyer, Denver, Col. This inventiou provides a small, 
))Jrtially compressible reservoir, adapted to contain a 
liquid cement, the latter being forced ant by pressure 
througb a straight tubular outlet, movable in which ill a 
needle shank. Tbe needle point is bulb-shaped, and 
wheu not in use is Inclosed by a cover. 'l'be point Is 
forced throngh a punctnre to tbe Interior of the tIre, and 
tben the liquid cement is forced iu aronnd the needle 
shank, to spread aronnd the head of tbe needle in ring 
form, a certain amount of the cementing material being 
drawn Into tbe puncture as the tool is withdrawn. ING BAND •. -John HIl8selbring, Brooklyn, N. Y. This 

WALLING EXCAVATIONS -Wi l l iam C. device consists of a bottom plate secured to the socket 
Tbomas, Fountain, Kansas. For walling wells, cisterns, member of an ordinary glove futener, and IQ a CODVllX 

name pl�te secured to the bottom plate and inclosing tbe 
socket of the fastener. It is designed for tbe embellish
ment of tbe closing band of the umbrella, Improving its 
appearance, and at the same time forming an Identity
ing mark for the owner. 

C OMB BACK.-John Walton, Philadel
phia, Pa. Tbis invention provides a metal comb back 
for a eomb to be anchored to a cord or cbain and S08-
pended in toilet rooms or public dressing rooms. It Is 
made of a sinl(le piece of tubular metal having In ita 
upper edge two parallel and longituciinsl Sllb!, with the 
metal !>etween raIsed above tbe level of the rest of tbe 
back to form an anchorage loop. 

SAFETY POCKET. - Ed wllrd H. Bur
ger, Dulut.b, Minn. Against tbe inner side o.f a vp.Ai 
pocket, according to thiE invention, Is secured a .  face. 
plate, and in the front wall of the pocket Is �ecured 
a frame plate with a rubber binding ptece from 
which project flexible teetb. Tbe deVICe is designed to 
securely hold in place pencils, penbolders and other 
articles, no matter what position the wearer may take, 
the device holding a partly used pencil witbin conveni
ent reacb, Instead of Its being at the bottom of tbe 
pocket. 

Delfllglls. 

TROUSERS H ANGER. -Ward E vans, 
Wasbington, D .  C. This article is made of a single 
piece of bent wire, and has booklike or loop portions 
extending laterally at right angles from a sbank portion 
whicb terminatea In a call. 

L A D  Y ' s  B E L  T. - L o u i s  Sanders, 
Brooklyn, N. Y. In tbls belt the upper and lower lines 
are Inclined downward from tbe sides to tbe front an 1 
rear, tbe lines meeting at an obtuse angle and forming a 
point at tbe front and at tbe rear. There Is also a 
bnckle at each side, near the front of the belt. 

BELT BUCKLE. -Joh n  Mt'hle, Jr. ,  Jer
sey City, N. J. The rear ends of tbe side members of 
tbill buckle are bent downwllrct, forming ears in which 
is supported the bar carrying the tongue, and the outer 
edge of the buckle Is formed witb a headlike design. 

BOTTLE .-Willialll H. Cropper, Wel ls
burg, West Va. This design ill intended to afford a 
combination of curved surfaces wbich wiU give a bean
tiful effect, and also provide a bottle of such shllpe that 
it will be less liable to breakage. 

D RIP Cup.-Aaron N. Dukes, Peru, 
Ind. This cup has an approximately oval-shaped body, 
from opposite sides of whlcb are upwardly projecting 
arms on the ends of whicb are lU28. 

H OOD FOR STEREOSCOPES. - Herbert 
s. Walbridge, North Bennington, Vt. Tbill hood is 
elliptical hI form, and has at Its front a lens frame, tbe 
lines of tbe edge of the hood being in curves, At tbe 
bottom of the hood is a bridl!"e piece of inverted V sbape, 
presenting a division wail between the lenses. 

NOTE.-Copies of any of tbe above patents w\ll be 
fnrnished by Munn & Co. for 10 cents eacb. Ple98e 
send name of the patentee, title of invention, and date 
of this paper. 

HINTS TO CORRESPONDENTS. 
Names and A ddress mnst accompany all letters 

or no attention will be paid tbereto. This Is for ow 
information and not for publication. 

References to former articles or answers sbould gi¥e date of paper and page or number of question. 
Inqnlrlell not answered ill reasonable time sbould 

be repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
thougb we endeavor to reply to all either hy letter 
or in thiE department. each must take his turn. 

Bn yers wishing to purchase any article not advertised in our colnmns will be furnillhed with addresses of 
houses manufacturing or carrying the same. Special Written Information on matrers of 
personal rather than general Interest cannot be 
expected without remuneration. Scientific American Supplements referred 
to may be had at the office. Pi1ce 10 cents each. 

Books referred to promptly supplied on receipt at 
price. 

MI=:Js
O�I�krr.:d.

eXamination should be distinctly 

(7161) F. C. S. asks:  Will you kindly 
let me know wbat are . the principal mixtures of washing 
componnd� ? A. '1. Tbe so-called English wasbing crys
tal is an impure, half elllorescent crystallized soda, con
taining a large proportion of snlphate of soda and com
mon salt. 2. Under tbe name of wasblng Crystals simply 
a filtered solntloh of borax and .oda has been introduced. 
S. Tbe Enj1;lish patent cleansing crystal wasblng powder 
ill a halt efflorescent soda, contamlng about 25 per cent of 
Glauber's salb!. 4. The washing and cleansing crystal. 
are pure crystallizeU soda, wltb 1 to 2 per cent borax. 5. 
Krimmelbein's wool washing composition is a mixture 
of 35 parte of dried soda, 10 parts of soap powder, and 10 
parts of sal ammoniac. 6. Ward's wool washer is a 
mixture of 90 parts of effloresced soda crystals witb 10 
parts of soap powder. 7. The nnlversal washing powder 
(Henkel's) Is a water glass containing soda, with a small 
percentage of tallow soap Bnd starch powder. 8. Hud
son's soap extract is a mixture of crystallized soda 
and soda soap, contalninl( water (soap 14'3, anbydrous 
soda 80, and water 55). 9. A washhle; powder for tbe 
tinest whIte linen Is a powdery mixture of 90 parte of 
effloresced soda wit.b 10 parts of hypoeulphlte of soda 
and 2 parte of borax. 

(7162) J. B. B. asks : I ha" e an eight 
ligbt 16 candle power 110 volt dyn3lDn, but by nsing 52 
volt 16 Ctlndle power lamps I can Ilgbt 16. If it will 
light sixteen 52 volt lamps, w\ll It ligbt the same number 
of no volt lamps ? Of course. I run the 112 volt lamps 
in multiples of two. Kindly �j ve me Information 0)) this 
point. A. Yon are undollbv.., J running yonr dynamo 
rather too hard with the 52 volt amps or eJse Its rating is 
on a very conservative basis. You cannot, we think. sub
stitute ooe 110 volflamp for two 52 vult lamps, on accounl 
of the extra IIix volta. 

[MAY 22, 1 897. 

The cha1"fle for tmef'Uon under thi8 head i8 One DollaT a 
lme tOT each inurtion ; abo'Ut eight WOTd8 to a line. 

Adverti8ements must be received at publicaUon office 

<U eaT11I <U nUT'MIi m<n'IIIinliI to appear ... the follow
irl{I week', i8 ..... 

Marine Iron Works. ChicagO. Catalogue free. 
.. U. S." Metal Poll.h. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Handle & Spoke Mcby. Ober Latbe CO.,Cbagrln �'all.,O. 
For llridge erecting engines. J. S. Mundy, Newark, N. J. 
F.olding Umbrellas. Write Grove & Stover, I.nray, Va. 
For Sale.-Foreign Patents, Anderson 'l'ypewriter. See 

pao:e 325. 
'1"11' us for your wlre or sheet metal specialties. The 

'Enterprise Manufacturing Co., Akron, Ohio. 
Improved Bicycle Machmery of every description. 

'rhe Garvin Machine Co., Spring snd Varick Sts., N. Y. 
Concrete Houses - cheaper than brick, superior to 

stone. " Ransome, I I  757 Monadnock Block, Chicago. 
Order brass letters for sweating on metal patterns of 

H. W. Knigbt & Son, Seneca Fall., N. Y. Drawer 1115-
Machinery manufacturers, attention ! Concrete and 

mortar mixing mills. Exclusive rights for sale. " Ran· 
some," 757 Monadnock Block, Chicago. 

Tbe celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by tbe De La Vergne Refrigerating Ma
chine Company. Foot of East 138tb Street, New York. 

The best book for electricians and beginners in elec· 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, M. Munn & Co . .  publishers, 361 Broadway, N. Y. 

The Norwich Line. Direct route New York to Wor
cester, Nashua, PortJand, and points north and east. 
Leaves Pier 40, North River, 5:00 p. m. Week days oaly. 

Invest Some ]lfonell Very Profitably. 
Nothing better as a speculation or investment than 

sbares in Copper Kin� of Arizona. 1'reasurer 90 Nassau 
St., New York. Write for particulars. Best references. 

or- Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free ou application. 

NEW BOOKS, E TC. 

MA NUAL OF ASSAYING. By WaltE'r Lee 
Brown . Sixth edition . C h i e.ago : 
E. H. Sargent & Company. Pp. 533. 
Price $2. 50. 

This book treats of tbe aseaylng only of gold, silver, 
lead, lind copper, but in tbese specialties it bas long been 
considered a standard autbority. Ib! methods are exact. 
its descriptions full and accompanied by ample iIlus· 
tratlon. The book is well fitted for tbe education of a 
beginner in assaying, and is yet an up-to-date volume 
for the practical a •• ayer. 
C OLLIERY SURVEYING. By T. A. 

O'Donab ue, M. E. New '
York and 

Lond on : Macm i l lan & COIDpany. 
Pp. 163. Price 80 cents. 

A first class certificated colliery manager presents in 
this little volume a condensed text book for the use of 
students and of those wbo desire to become colliery mana
gers. A diligent stndy of the book is designed to enable 
one to pass examination as a colliery surveyor, and ques
tions for such examinations are appended. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 
MAY I I ,  1897, 

A N D  E A C H  B E A R I N O  T H A T  D A T E. 
LSee note at end of list about copies of these patents.) 

ACid apparatus for concentratin� sulfuric, T. G .  
Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,329 

Agricultural implement, electrically propelled, 
Air �r��:IW.�: Giincki,i : : : : : : : : :  : : : : : : : : : : : : : : : : : : : �:� 
Album and album support. G. Schwab . . . . . . . . . . . . .  582,549 
Amalgamator, Baudendistle & Dln"ley . . . . . . . . . . . .  582.596 
Antifrictlon curve plate, A. D. WitherelL . . . . . . . . .  582.1>94 
��£���r�U�E�

r
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n
�ie�irrc �:�hines: E: ' j>: 582

t3� 
Clark" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Automatic switch, J. A. & W. H. MOullce" " . . . . . . 
Awning, window, C. Gratb . . . . . . . . . . . . . . . . . . . . . . . . . .  582 
A xle box, car, Lawrence & Tarter . . . . . . . . . . . . . . . . . .  582, 
B"I!. See Coal or other bag. 
�:��nfrf�":.V·s�W���eeter;.: ·. ·. : : '. : ·. : : : ·. : : : : : : : : : :  �:� 
Barrel, C. Wittkowsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,250 
Ba.rrel washer, F. E. Anderson . . . . . . . . . . . . . . . . . . . . . .  582,1� 
Barrel washer, Buhrman & Meiser . . . . . . . . . . . . . . . . . .  582,263 
Barrels. manufacture of. E, Redman . . . . . . . . . . . . . . . 582.228 
Basket for bicycles. folding, S. J. Reynolds" . . . . . .  582,229 
Bearing and journal box. roller, W. E. Paige . . . . . . .  582.310 
Bearino:. ball. W. Diebel . . . . . . . . . . . . . . . . . . . . .  582,183, 582,181 
Bearing for bicycle wheels roller, A. C. Brownell .  582.200 
Bearing, roller, W. I,. Dismukes. " . . . . . . . . . . . . . . . . .  582,521 
Bearing, roller, A. C. Brownell . . . . . . . . . . . . . . . . . . . . . .  582,51J9 
����'cY:,I1: �.
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Bicycle. M. Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,315 
BIcycle attachment, A. Zintgralf . . . . . . . . . . . . .  , . . . . . .  582,33-1 
Bicycle brake, J. H. Bullard . . . . . . . . . . . . . . . . . . . . . . . . . 582.tm 
Bicycle controller. W. D. Gold . . . . . . . . . . . . . . . . . . . . . .  582,27l! 
Bicycle crank fllstenin", S. W. Hyatt . . . . . . . . . . . . . .  582,530 
Bicycle handle shade. R. A. Wade. . . . .  . . . . . . . . . . . .  582,447 
Bicycle luggage carrier, L. Buckley . . . . . . . . . . . . . . . . . 582,173 
g:���l: g�g��h{n�lm��'b":�':rii: J": jji,uei.i: : '. : : : '. '. : :  �:m 
Bicycle saddle, G. J. Bernasco . . . . . . . . . . . . . . . . . . . . . . . 582,255 
g:���l: :��gl� J."Jj�g[.

t
,;.�: .

S��I
r. '

. ':. ':. ':. ':::. ':::. '::. : : �:m 
Bit, See Bridle bit . 
Bit stock. S. B. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,413 
Blast pipe furnace, center, C. Johnson . . . . . . . . . . . . . 582,503 
Blower, steam, H. E. Parson . . . . . . . . . . . . . . . . . . . . . . . . 582,483 
Boller. See Steam boiler. Water tube boiler. 
Boller. C. R. Moore . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  58'Z.216 
�ggtjg��h�e ��?I���
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Bottle. E, G. Tebbutt . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . .  582,380 
Bottle, mucilage. I,. H. Bricker . . . . . . . . . . . . . . . . . . . . . 582,576 
Bottle stopper, F. S. Perrin . . . . . . . . . . . . . . . . . . . . . . . . . .  58'Z.41l3 
Bottle stopper, S. Twitchell . . . . . . . . . . . . . . . . . . . . . . . . .  582,446 
Bottle w."ber, E. Kersten . . . . . . . . . . . . . . . . . . . . . . . . . .  , 582,505 
Bottles, device for preventing relllllng of, S. A .  

Saeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.235 
ggi�I

i
�:IE:{t��u�O�?U�ii:t6'�:t�x�eller . . .  , . . . . 582,285 

Box f."tener. J. Ebler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,606 
Box making machine, J. Mobs . . . . . . . . . . . . . . . . . . . . . .  582,299 
nraldlng machine takeolf, M. M. Nicbolls . . . . . . . . . .  582,00i 
Brake. See Air brake. Bicycle brake. Car brake. 

Veblcle brake. 
Bread raiser, S. R. Quinby . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.373 
Breecb mechan

I
sm, gas vented, G. Gerdom . . . . . . .  582,469 

Bridle, E. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.53a 
Bridle bit, G. W. I.e Compte . . . . . . . . . . . . . . . . . . . . . . . . . 582,5.% 
Broiler. E. R. Caboone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.17l 
Broom !lead. S. H. WlIIiams . . . . . . . . . . . . . . . . . . . . . . . . . 582,2.� 
Brush, G. L. Eutman . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 582.190 
Brush, M. Leiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,'78 

© 1897 SCIENTIFIC AMERICAN, INC.
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iT For some classes of .Advertisements, Special and 
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W09tPou�!!l!��e!��!�S 
time and money by using our 

FootandBartd Power Placnmerg 
SEND FOR CATALOG UES

A -Wood-working Machinery. 
B-Lathes, etc. 

SEltECA FALLS MFG. COMPADY. 
695 Water St., Seneca Falls, N. Y. 

SC! ENTIFlC AM ERICAN S UPPLE· 
l::F.N'!'. Any desired bacK number of Lbp, 8CT }I;N TU' I C AM ERICAN SUPPI .. EMJo;NT can be bad at th ts office for 10 cents. Also to be had of newsdealers iJ: aU parts 0 1  
t be  countr}'. 

T R ANSITS A N D  L E V E L I N G  I N ST R U M E N TS. 

�lCA\EELD POC K E T  L EV E L S 

Sizes, 2X; aud aM inches. Prices, 40 and 50 cents. 
For Book on the Level. 

C. F. R I C H A R D SO:\' & S O N ,  

I'. O .  B o x  9 7 7 ,  A T H OL, MA SS., U .  S. A. 

Burial casket, F. E. Snypp . . . . . . . . . . . . . . . . . . . . . . . . . . . 58'2,2;1\1 
Burner. See Gas burner. Hydrocarbon burner . 

Railway weed burner. 
Button, E. Kempshall . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . :lR'l,4i;) 
Button cleaning shield, metal, 1\ H. Ambrose . . . . 5H"Z,572 
Camera, kinetographic. A. }'. Parnaland . . . . . . . . . . . 582,:111 
Camphor. making artificial, O. Nagel . . . . . . . . . . . . . . .  582,221 
Can. See Ice can. 
Can washing machine, F. A. Seufert . . . . . . . . . . . . . . . .  582,509 

8:�,oKl :r.����l��. ����.�'. �: .�:. ?��
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Car brake, street, W. G. Price . . . . . . . . . . . . . . 582,371, 582,372 

g:�,b���lr�'it'J��gA"�'. �'. �: .�'�.I�:::::::::::::::.:� �:�t� 
8:: i��8�i�\v?·ka:a�e.�1.�:: : : : : :  : : : :  : : : :  : : : : : : : : : : :  .�:!� 
Car fender, C. H. Weeden . . . . . . . .. . . , .  . .  , .  . . . . . . . . . . . 582,562 
Car jack, L. Fritz . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,468 
Car signal, J. } ... Bearing-er, Jr .............. .......... 582,497 
8:���i�U��� ::��i�e,
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Chair. See Convertible chair. 
Chamber vessel attachment, W. H. & G. M G .  

Weston. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,247 
Chemical apparatus, J. B. Hilliard . . . . . . . . . . . . . . . . . .  582,473 
Chest and stove, com biued mess, J. A. H. Myers . . 582,363 
Christmas tree candle holder, H. Schlueter . . . . .. . .  582,�75 
Churn, G. L. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . 582,198 
Churn motor, A, J. Staggs . . . . . . . . . . . . . . . . . .. . . . . . . . .  , 582,556 
Cigar lighter, 1. Brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,381 
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Cithern, E. Glaesel. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 582,196 
Clamp. See Canopy supporting clamp. 
Clocks, electrical striking and alarm attachment 

for, B. De WItt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,,82,27:; 
Clothes lifter, C. E. Doolittle . . . . . . . . . . .. . . . . . . . . . . . .  582,275 
Coal or other bag, H. H. Hoose . . . . . . . . . . . . . . . . . . . . . .  582,588 
Coat adjuster, W. L. Spoon . . . . . . . . . . . . . . . . . . . . . . . . . .  582,490 
Coffee pot, etc .• J. S. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . 582,188 
Coffin lid fastener, J,. L. Pletcher . . . . . . . . . . . . . . . . . . .582,224 
Coke furnace, H. Stinnes . . . . . . . . .. . . . . . . .. . . . . . . . . . .  5S2,4Hl 
Concentrating-table for treating auriferous mate-

rial, Wynne & Tregnrtha . . . . . . . . . . . . . . . . . . . . . . . .  582,570 
Concentrator, G. M. Whitney . . . . . . . . . . . . . . . . . . . . . . . 582,408 
Convertible chair, 1.. A. Chichester . . ... . . . . . . . . . . . S82.t�)a 
Conveyer, C. W. Ziegler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58'2.5il 
Copying machine, J. Frydmane . .. . . . . .. . . . . . . . . . . . . f><')2,501 

gg�ro����:u�a�ic�tt�:aiiis 'for' "hanciiing 
. 
see·ci: S82,3:i5 

S. D. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,542 
Couplintl. See Car coupling. Pipe coupling. rrhill 
Cri�.

oUB�
i
�: J��fi������ �� · . . . . . . .. . . . . . . . . . . . . . . . . .  582,215 

Cultivator, T. M. Moore . . . . . . . . . . . . . . . . . . . . . .  582,300, 502,:l0l 
Cultivator, L. P. Whitaker . . . . . . . . . . . . . . . . . . . . . . . . . .  5R2,407 
Curler, hair, L. C. Wegefarth . . . . . . . . . . . . . . . . . . . . . . . . 582,563" 
Cutter. See Feed cutter. Paper cutter. Vegeta-

ble cutter. 
Dam, folding movable, Johnson & Powell . . . . . . . . .  1;82,291 
Dental matrix, E. B. Lodge . . . . . . . . . . . . . . . . . . . . . . . . . . 582.213 
Dentures, treating artificial, E. J.I. Chaftill . . . . . . . • . .  582.342 
Desk, school, J. F. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,465 
Detachable handle for colfee pots, etc., C. W ,  . 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,439 
Digger. See Potato digger. 
Directory. business card, H. M. Salsberg . . . . . . . . . . ;J82,5H1 

OATES ROCK & ORE BREAKER, Steam Ore Stamp, 
Mining Machinery, 

Discount wheel, Wad del & Canny . . . . . . . . . . . . . . . . . .  ,'>82,400 
I g�tg:�h�����i�;t'n!ii�¥;��:t&. 

ROBej{treie�·.·.·. '. : : �:�� 
50 years experience as builders. 

GATES IRON WORKS, Dept. C, 660 Elston Aue., Chicago. 

Bicycle  Spoke Threading M achines 
Will roll tbread on wire 3-16 inch 
diameter, one inch in length, and M incb standard tbread J.2 inch In 
length. Made in five sizes. Ca.. 
pacity 45 spokes per minute. 

iT Send for ciTcular. 

BLAKE & J O H N SO N , 
P. O. Box '1, Waterbury, 

C o n n . ,  U. S. A .  

LAT H E S  
FOR 

C U N S M ITHS,  TOOL 
M A K E R S ,  E X PE R I
M ENTA L A N D  R EPA I R  
W O R K ,  ETC. 

Send for Illus. CatalOl}. J��I���f!l� W. F. & J n o .  Barnes C o .  
1999 Ruby Street, 

ROCKFORD, ILL. 

«. S. Jlutomatlt Tnl¢ttor 
Por Marine, Stationary, Port

able and Traction Engines. 
It has six advantatles that com

mend It above all otber injectors 
for your use. We want to prOVE; 
It to you. 

A M E R I CAN I NJ ECTOR CO.  
33 1  Congre.s St., W., DetrOit, Mich. 

Tools For All Trades 
\' ou can't even think of a Tool that 
hm't mentioned in our 1897 Tool Cat
alogue. Every Metal Worker, every 
person interested in Machinery or 
�1 acb inery tiuppJies, needs it in his 
fo%���
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mail you, postpaid. a copy of the 
buok, with discount sbeet. 

M O NTGO M E RY & C O .  
MAKEltS AND JOBBEItS IN 

F I N E TOO L S ,  
1 0 5 Fulton Street , N e w  Y o r k  City. 

DORMAR'S 
VULCARIZERS 

are used a l l  over  I h e  wo r l d .  
Exclusive Manufacturers of Steam Ma· 

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to 'l,!XXl. All Stamp and Stencil 
'1'ools and Supplies. Brass and Steel Dies 
for all purposes. S .. - a]s, EngraVIng and _""""'_:,-�'r 
Die Sinking of all kinds. Established 1860. -_-11� __ 

pr Send for Catalogues. 

THE J . F . W . DOKMA N C �  

1 2 1  E. Fayet t e  � t . ,  B n l lilllore, Illd., U .  S. A .  

I, You 1Irt a manufactum of Sbttt mttal 
articles, you are _ naturally interested in New Ma-

us i�����ar�n:n� 0'r!h�1�1]g�fu: rR·U:��::�dt.gt;:���:� 
NO. 1 .  ROL L I N G  M I L L MAC H I N E R Y  FOR S H E ET M ET A L  
No. 2 .  T U B E  A N D  W I R E  M I L L  M A CH I N E R Y  
N o. 3.  S I L V E R WA R E  A N D  COI N I N G  M A CH I N E R Y  
N:). 4. H A R D W A R E  A N D  BR ASS GOODS M ACH I N E R Y  
No. !5. BICYCLE MACH I N E R Y  

ADDRESS 
T H E  WATE R B U R Y  FARREL FOUNORY & MACH I N E  CO,  

WATE R B U R Y ,  CON N .  

g�g�, t'?h�t�a' c�·e�k.s.f.
r
�
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i�8iger.·:::.·.·:: .

. :: .......... :.: �J!ll 
Dough, apparatus for cOllverting grain into 

baker's, Des�otJe & Avedyk . . .. . . .. . . . . . . . . . . . . .  flB2,2i2 

g�re��
i��e�S;��n�rter�' �:�:�dj.iej.:· · · ·  

. . . . . . . . . . . 582. IAO 
Dust collecting and separating machine, Shaw & 

Scott. . . . .  . .  . .  . .  . .  . . . .  . .  . . .  . .  . .  . . .  . .  . .  . . . .  . . . .  . . . . . .  5R2,318 
Easel. card, C. A. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58'l,3:l:! 
Electric circuit terminal, E. N.· DICkerson . . . . . . . . . .  582,4ti2 

�l:���l� ��::r�
t
(}�i� ·J�T����.��:.·.·.· . ·:.·. · :.·::. ·: :::.·: .. ?::1� 

Electric motor, J. A. Mosher . . . . . . . . . . . . . . . . . . . . . . . .  582,218 
Electric switch. W. J. Newton, . . . . , .  . . . . . . . . . . . . . . . . 582,ana 
Electrical indICating device. W. W. Dean . . . . . . . . . .  582,461 
Electrical intercommunication, system of, :K A .  

Clark· et a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 582,57H 
Electrical machine core, G. Westinghouse . . . . . . . . . 582,4n4 
Electrical machine core plates, fastening means 

for. E. E. Nolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,481 

�1����1��� r��ft�"g
d 
�':��I�e� 'J�W�McCar;:oif:: �:� 

Elevated carriers, catching or releasing device 
for, Norton & Parry . . ... . . . . . . . . . . . . . . . . . . . . . . . . .  582,482 

������r. �e R}�rU:ici . pressure' 'engllle:' . oti or 'gaS 582,31G 
engine. Pressure engine. Rotary engine. 
Traction engine. 

Engine, C. Tuckfield . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.244 
Engine exhaust muffler, M. O. & M. T. Reeves . . . .  582,485 
Engines, igniter for explosive, O. Muel1er . . . . . . . . .  582.540 
Engines. igniter for gas, J. W. Lambert . . . . . . . . . . . . 582,5.'12 
Engines, mechanism for regulating operation of 

driving eccentrics of pumping or other, W .  
Hartmann . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . .. . . . . 582,r02 

Eraser, combination, Green & Borges . . . . . . . . . . . . . .  582,41H 
Exhibitor, picture. A. Becker . . . . . . . . . . . . . . . . . . . . . . . 5H2,5!J, 
Eyeglass nose piece, H. Borsch . . . . .. . . . . . . . . . . . . . . . . f>H2,lb'!J 

��:��
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�i:.:· !a�gY:e ' for ' for;';�ng: ·c ·: i'�': 582

,&19 
Grimes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,28H 

Fan driving mechanism, C. G. Stick . . . . . . . . . . . . . . . .  582,321 
�'an, ventilating, A. Hun-Berry . . . . . . . . . . . . . . . . . . . . .  582,168 
Fare register, Ohmer & Tyler . . . . . . . . . . . . . . . . . . . . . . . .  582,366 
Fare registers, mechanism for operating. J. F. 

Ohmer . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,365 
Farm or stock yard gate, J .  W. Keller . . . . . . . . . . . . . . 582,427 
�'eed cutter, P. Rupp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.487 
Feed water re�ulator, ditferential, R. Berg . . . . . . . .  5R2,498 
Feeder, poultry, E. R. young . . . . . . . . . . . . . . . . . . . . . . . .  582,410 
Fence post, L. Streeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,5,'>8 
Fencetwistinl< tool, W. N. Parrish . . . . . . .. . . . . . . . . . . 582,370 
Fender. See Car fender. 
Fertilizer distributer, J. E. Bering . . . . . . . . . . . . . . . . . .  582,165 
Fertilizer distributer, W. 1. Steven . . . . . . . . . . . . . . . . .  582,241 
�'!lter, oil, A. H. F'ranke . . .. . .. . . . . . . . . . . . . . . .  582,468, 582,41>'7 
F'ilter, water, J. G. Avery . . . . . . . . . . . . . . . .. . . .. . . . . . . . 582,496 
�'ilter, water, O'Neil & Stifel . .  . . . . . . . . . . . . . . . . . . . . . .  50""2,432 
Filter, water, H. C. Stifel.582,399 to 582,405, 582,(40 to 582,442 
Filterin� sewage or impure liquids, apparatus for, 

W. Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,518 
Fire escape, H. Jacobs . . . . . . . . . . . . . . . .. . . . . . . . . . . . ... . 582,426 Fire extinguisher, G. E. A. Knight . . . . . . . . . . . . . . . . . . 582,357 
Fireproof construction, W. Orr . . . . . . . . . . . . . .  582,3tJ1, 582,3()! 
Fireproof 1I00r and ceiling, Balph & Wright. 

582,383 to 582,386 
Fireproof floor and ceiling, E. R. Leonard . . . . . . . . . 582,428 
Fluid meter, rotary, Goodwin & Stein . . . . . . . . . . . . . .  582,28(1 
Fluid pressure engine, R. C. Berry . . . . . . . . . . . . . . . . . .  502,257 
Foot power motor, V. C. Routzahn . . . . . . . .. . . . . . . . . . 582,234 
}I'urnace. See Blast pipe furnace. Coke furnace. 

HeatinJ!; furnace. 
Furnace, Laughlin & Reuleaux . . . . . . . . . . . . . . . • . . . .  582,471 
Fuse, shell, Lacavalerie & Whistler . . . . . . . . . . . . . . . .  582,291> Game apparatus, W. W. Cadle . . . . . . . . . . . . . . . . . . . . . . 582,264 
Game board, G. F. Hofmeister .... .. ... .. ........... 582,474 
Garbage hopper and sink trap, combined. J. Mann 582,214 
Garment hook, J. H. Swift . . . . . . . . . . . . . . . . . . . . . . . . . .  582,4-14 
Gas and air mixtures in Bunsen burners, device 

for regulating, H. Axmann . . . . . . . . . . . . . . . . . . . . . 582,573 
Gas
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c�DJ�����f 582,274 
Gas burner and mantle, incandescent, W. H. Cot-

tlnl<ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,41'>9 
Gas burner, self·ignlting, J. M. Canellopoulos . . . . . 582,267 
Gas, generating acetylene, C. E. Rand . . . . . . . . . . . . . .  58'�,548 
Gas generating apparatus, acetylene, J. J. Patter-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,546 
g:: �4:�t��·d:�ict:,��l���IT��.�:n£i���i��:: �:m 
Gas producin� and air heating apparatus, com-

bined, Hay & Archer .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . 582,.529 
Gas retort lid, 'I'. B. Tinney . . . . . . . . . . . . . . . . . . . . . . . . . . 582,500 
Gate. See Farm or stock gate. 
Gearing, chain, T. Jennings . . . . . . . . . . . . . . . . . . . . . . . . . 5R2,208 
Generator. See Steam generator. 
gg�:��?�gf���i��d lo�
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582,%U 

Rites . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,2H3 
Grain binder, Crandall,& Birkett . . . . . . . . . . . . . . . . . . . .  582,f«) 
Grain door, A. J. GOld . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . ,>82,197 
Grain spout, adjustable �wiveled, C. E. Bird . . . . . .  582,5!18 
Grater, Schweikert lit Ludwig . . . . . . . . . . . . . . . . . . . . . . .  582,550 
Grooving and tongui� machine, J. B. Chace . . . . . . 582,a88 
Gun, submarine. Hesse & De Foch . . . . . .. . . . . . . . . . . . 582.352 

n:�d'l'e�r. g��wD!ta�h�t�:��ii(ii;': �" " " " " " " " "  58'1,294 
Harness, I. N. Darr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,181 
Harvester elevator and grain guide, Crandall & 

Birkett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 582,49.<1 
Heat of furnace products, apparatus for utilizing, 

A. M. Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,587 
Heating apparatus, air. R. S. Lawrence . . . . . . . . . . . . 582,211 
Heating device, W. H. Bruce . . . . . . . . . . . . . . . . . . . . . . . 582,261 
Heating furnace, Laughlin & Reuleaux . . . . . . . . . . . . 582,476 
Heel attaching machines, slugging head for, C. 

I ... Keene . . .  � . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.504 
Heel, boot or shoe, W. G. Anderson . . . . . .. . . . . . . . . . 582,336 
Heels to boots or shoes, machine for attaching, 

H. B. IllIlraham . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . 582,502 
Hens from setting, device for preventing, A. J .  
HO��.

ar
�:;; Garme;'i,' iiook: ' 's;'iip' book: " . . . . . . .. . 582,m 

Hopper for introducing dry substances into casks, 
etc. , l<'lower & Cousins . . . . . . . . . . . . . . . . . . . . . . . .. . . . 582,415 

Hose bridge, Flannery & :B'romm . . . . . . . . . . . . . . . . .• . .  582,524-(Continued on paae 334) 
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M OSS B E RC R O L L E R B E A R I N C S  
S ' 40 t 80°1 of Friction in all Bearings 

a vlng 0 10 with heavy strain. Total 
pr Send address fiji' Rook. absence of heating. 

M OSSBERG & G RANVILLE MFG .  00 . ,  Providence, R . I . ,  U .  S . A.  
ROLLING, STAMPING, PUNCHING, AND WIRE DRAWING MACHINERY. 

Bi l l i ngs' PATENT HAND V I S E  t. 
. .

. 
. 

For J EWELERS, MACH I N ISTS, 
and TOOL MAKERS. 

, Price, without clamp, U each 
Price. Clamp, - _ _ ,2 u 

IT Send for Circular H. V. 
T H E  B I L L I N G S  & S P E N C E R  C O . ,  

Drawer 3, HARTFORD, CONN. 

On receipt of ten cent. In .tamps (practically 25% of re
tail price) we will send you one of our 

�- I NCH A U C E R B I TS 
��iiiiiiiiiiiiij;;;ee .. 

A line cutting tool, perfect clearance, especially good 
In hard wood and for end boring. 

IT S e n d  for C i rcu l ars " S .A ," ."ree. 

T H E  F O R D BIT CO. , H OLYOKE, M ASS. 

----

,C1�p ��t�,,�T 
,y . . , "'"'." �> �� . 

r -r  "\$ . \ I I  . 
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, I  I �-=-= _ yo =-� I 
I KEEP' CD Dl. 

N O  F I.-I £ S . 

PATENT 
VENTILAT I N G  

�'ans are inval
uable for Res· 
taurants, H 0 -
tels, Meat Mar· 
kets, Saloons, 
Lunch Coun· 
ters, Groceries, 
Bakeries, Confe ct io n e r ie s, 
and in fact all 
places troubled 
with heat or ftie... The only 
perfect F a n  
made that can 
be driven at 
any speed with
out disturbing 
the belt.  

Prices, from $6 to $35. Send for circular, to 
BACKUS WATER M OTOR CO. , N EWARK, N. J 

THE SANDBLAST PROCESS.-BY J. J. 
Holt zapft"eJ. A fnll description of thiH interesting' pro
cess and of the apparatus employed ; w ith a d iscuss ion 
of it� cKpabi l ities arid present and future app l ications. 
W i t h  8 i I I Ut strations. ( 'on tained in SC IE:\'T I FIC AM ER
ICA N A UPPLBM ENT. No. 1 0 1 O. Price 10 cents. '1'0 be 
had at this office and from all newsdealers. 

American Pressure & Vacuum Gauges 
Manufacturers of Bourdon S1n

f}e S�ring and Lane'''' Improved 
V��:u

e
m?r6��m�ri���sl�:':;�����: 

Combination, HydrauliC, Ammo
nta., and 'l'est Gauge�, etc. 

ar Send for Catawgue .A. 

A M E RICAN STEAM G AU G E  CO.,  
3 4 ,  36  & 3B  Chard o n  SI . ,  

BOSTO N,  MASS. 

Sf · STO RIG ( 8ITT(8Y · Sf 
S E N D  $ 1  FOR SAMPLE CELL. 

T H E  WI LLARD E LECTR I C  & BATTERY CO.  

C L E V E LA N D ,  O H I O .  

WELL;l:DRIL[ING MAC�INE8� 
!MANUI'AC TUAt!:D BV 

WILLIAMS BROTHERS. .. ' 
... . ITHACA, N.V.', 

MOUNTED OR ON 5 IUS; FO� 
DEEP 01' SHALLOW WELLS, WITH) 
STEAIIII OR HORSE POWER 

.. 0 .. C ATA L.O II U Il  "ADBRE5S WtI BR05.JTHN:;A,N.'(J 
:M:ANUF ACTURE OF STARCH FR.oM Maii;'::f. -By J. I{ riegner. Full detai ls of t h e  procel:'s . 
With ,one i l l u toitratlOn. Contained in SCIENT IF IC  A 7\f EH
[CA S ,'SUPP]JF.M ENT. No. 1 0 1 � .  Price lO cent8. '1'0 ve 
had at- this office and from al l newsdealers. 

POWER 1 POWER., POWER ! 
Fifty per cent. increase at no additional exp"nse. 

VICTOR VAPOR EN G I C  •• 
LOCAL A G E N TS WANTI: D .  

Steam and Vapor Launches 
Row and Sail Boats. 

Send fo���t����d. Specify 

. . . . . . 
. .  THOS. KANE  .t. DO. . .. . ' -' . .  

64·66 Wabash av. ,  Chicago • .  

Thi. be;��:'ln�eS���i
h
�r Horse 

\V EBS'!'Elt 2% actual horse power 
GAS ENGINE 

for � 1 !i 0 .  less 10% discount for cash. 
�f

u
��s���::;;'i.Y�ltaal��J'l�r;. o,

u
{� 

therefore we can make the
Bf)

rice. Box-

t?a��
r
fg:�:��\J:S�I��!. 0 pounds. 

a:w- lVrite jor Special Catalogue. 

W E BSTE R  M 'F 'G  CO . ,  
1(114 West 15th Street, CHICAGO. 

GAS 
Two cylinders in one CRSting. 

���'i��?jr i��w:f��:n a��� :;:�f�: 
made. Can be used wherever pow-
er is required. Either sta
tionary or marine. No fire. 
No hel\t. No smoke. No li
censed engineer required. 

iT Send for catalogue. 

S I NTZ GAS E N G I N E  CO • •  
Gra n d  Rapi ds, 

IUicll . ,  U. S.  A.  

E N Q I N E .  

E N G I N E S ,  �;rdATrJ.��f:E� 
Th e U " is tbe only re

Gas Engine on :;:C=,_:Ci--T'�-',-_ the lightest en-
Requires no 

----- � .�O'"D"suaf:�����facr,�s� 
NE MOTOR WORKS ,  

Street.  DS,  M I O H .  

HOISTIRG ERGIRES 
operatin" on G A SO L T S E. 
D I " T I L L A T E or ( ' KUDE 
0 1  ( � .  Botb Fricti(ln and 
«ii�a�:? f��i!:il�r�::: 1���1I� 
l' i e s, nocks. etc. Great 
Savinii!' over steam. especially 
where wood. coal or water 
are scarce. Send for catalog. 
Guaranteed fully. State size 
wanted. Address Weber 

�i�'!, C:�, l�a�.°-M��o:���rd, Kansas City. Mo. 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm treat inll of open circu it batteries. historical dry 
blttter�es, modern dry batteries, Bel lesen's �>attery. 
Bryan's battery. l\ ol ler's battery, and t!te efl:iCIency of 
dry cells. With a l I IustratlOns. Can tamed III S�IEN. 
TIFIC AMEIt ICAN SUPPLEMENT, No. 1 o u t . PrICe 10 
cents. '1'0 be had at this office and from all news
dealers. 

SCRE W - CUTTING J l IE HEAD S •ELP_OPENINo and ADJUSTABLE. 
The best die head on the market. Some ad

vantalles over U otbers," viz.: 'l'hey are 
• " r:!�:
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e �� • chips, are afways reliable, and the price� 
• " ::, ' �: �i�h

1·."Dbu��� h�a������If� • in sizes suitable'for cuttin� threads from 
No. 17 wire gauge to 6 Inches diameter inclusive. 

C EOM ETRIC D R I LL CO" W EST V I L L E ,  CT. 

EUROPEAN AGENTS : 1 �HH�iE��g�H!LkE���: �::::: f::�i.?-
ON L Y  A L L  
W R O U C H T  ST E E L Btlt . PulltV The Van Norman 

Bench Lathe. 
• • 

in tile World. Unbreakable, very 
lilfht. Positively safe. Extremely 
11I�h speeds. Perfectly balanced any 
speed. Cheap flr.t co.t and power 
silver. Steel bushing. to lit any 
shaft. Up-to-date dealers will se
cure territory. pr For price and 
dlsM'f:l�1�r�teplJ I,LF:Y ( : 0 .  

iT See SCIENTIF1����'k¥C��I�':,'l,��S
iBl11,�,!!::'A4:a 

A R M ST R O N G ' S * P I P E  * T H R EAD I N G  
-A"lJ-

CUTT ING-OFF MAC H I N ES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water, Gas, and Steam FIl.

ters' Tools. HiDfled Pipe Vises, 
Pipe Cutters. .s r ock& awt Ihes 
uni l"ersally  flchn(J1vledaed to be 
THE BEST. rr'-;end jor cata10a 

THE ARMSTRONG M F G .  CO. 
n ridlfepol· t .  C o n n .  

[I·n�n N i ne Cents Per Pou n d .  
" A good quality for Typewriter or Office 

P 'N!. I� ft�(Wf.fr'i�lrl'hi'[la:pb'l'g'� a"tr CO., Embossers and Cataloglle Makers, t' HOLYOKE, MASS., U. S. A. ).,' :::hAG:t�tl�!§I!� M£��Tl!�m� 
and motor

g
arts alld complete Machines, 

' "  
. . " FJlectr� S:�gl!::��e������:I

S
�g. 

Universal c. .. . 

A Lathe, l\t i l) ing :\I achlne. 
�crew Cutter and Univer�al 
G rinder in one tool. 1'he , best tool made for a l l  k inds 
of smal l work . Made by 

- Waltham Watch Tool Co., 
� SPHINGI<'IELJ), MASS. 

rJr' Send JOI' Cat alogue 

ACETYLENE GAS AND CARBIDE OF 
Calc ium.-A ll about the new i l l u m ina n t. i ts Q u a l i t ies. 
chemistry. pressure of I iQuefact ion t It� pl"Otiable futnre. 
ex periments performed with it. A mos t valu��ble 8eri{)� 
of artiCles, J! iv ing 111 complete form the J.mrt l c u l ar� of 
this subject . A pparatns tor making t he !las. Con r a l lle� 
HI SCIEN'I'I F[C AM IUtiCAN SUPPLEMENT. No�. 9!J � .  
1 0 04, 1 0 0 7 .  Hi t '.!, 1 0 1 4. 1 0 1 �, 1 0 1 1; .  1 I):l:l.  
1 U 3 5  and l O aN. 'rhe most recent apparatus of S I IU · 
pie and more e laborate t y pe described and i l I u st.rllted 
in speCial acety lene Supplemeut No. 1 O � , .  Pr ice 10 
cents each. To be bad at this office and from all newsdealers. 

A R C H I T E CT L E V E L  $50 
Imp roved Transits & Level s  
Graduated entirely on our 
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Fair. All kinds of En!{ineer
ing, Surveying and Drafting 
Instruments and Materials. 

�ired
i
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I. mentioned. 
QUEEN & C I I . ,  Inc., 

1 0 1 1 C h e st n u t  �t . ,  
l> h l l n de l p h i o .  

M IA N U S  E L E C .  C O . ,  Mianus,  C o n n .  --------------------- 1 Latest Improved 

I C E  M A C H I N E S ANi;;;;; f;�Pi

���IC 

F'OR SALE-Complete ice plant contalnln� 2 York aDd 
St. Clair Ice Machines, with capacity of au tons each per 
day. Nearly new and will be .old at a bargain. A good 
chance for auyone wanting to �o Into tbe Ice bu.lness 
or wanting machinery for refrigerating purpose •• 

A L B E R T  E. SAN F O R D ,  � 3  STA T E  STREET, BOST O N ,  MASS. 

Copies a letter in 1J.2 seconds 
Quickest-Simplest-Best. 

ty" .Agents Wanted. 

ANDERSON 
COPY I NG MAC H I N E  CO. 

1 73 W. Broadway, New York 

© 1897 SCIENTIFIC AMERICAN, INC.
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DENSMORE 
The BALL-BEAR.ING Type-Bar Joints mark an 

era In Typewriter Construction. 
"_1m "TH E R  S U P E R I O R I TI E S  R�".6IIDWINC 

ESTABLI S H E D : 'Ii 
LIGHTEST KEY ... 

�fOt�� ���::X � 
(,evers. GREA'r� 

E�T S P E E I ' ,  
becau.e of tbe 

Convertible 
�:gement. 

MOST CONVENIENT PAPER FEED, because of 
the Unique Paper·Fim,1'ers. and EaRe with wh ich 
Platen is Turned to Show Wrltinll. 
BEST FOR BOTH CORR ESPO:'<il DENCE AND MANI
FOLDING, because of the Instantly Interchange
able PMntln!l Cylinder •. 
i������rj����'&.I�. '�s,;"tr::=t�� 
from r..mUng Concerns. 

Densmore Typewriter 00. �!� �::�'r:' 

EXCHANGE, 
It Barclay St. , N ew York. 

1 5 6  Adams St" Chicago. 

38 Court Sq. , Boston .  

81 8 Wyandotte Street, Kansas City, Mo. 

Buy Telephones 
THAT ARE G O O D··NOT . .  C H EAP T H I N G S . "  

The dilference In co.t I. little. We Iluarantee 
our apparatus a.nd guarantee our customers 

against 1088 by patent Buits. Our guaran-
t .. e and In.trument. are both good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 5 0·2 5 4  South C l i nton St . ,  Ch icago. 

Largest Manufacturers of Telephones 
exclusively in the United States. 

Some of It. advantage. : l.t. It I • •  trlctly 
���g�g�I�. m':uJ� .�lfc����ld.

dO
�. 'b��� 

nectlon hetween .nb.crlbe .... i. direct and 
instantaneous. 4th. No central office op&-
�r;�!.

to ���. ��flor� 
l
:!a

r
r::lil��':tS:d 

service at all hours of day or night. IY" Thl. appliance I • •  old outrlgbt or 
leased. at option of customer, and fully 
gnaranteed. pr- Send for IIlnstrate" clrcnlar S. A. to 
Houts ,\ utomatic '1'el ephon e 8wltclt 
Co., l"arker, �o. Dakoln, U. S. A.  

TRADE MARKS. 
DESIONS. 

C()PVRICHTS &c. 
Anyone sending a sketcb and description may 

quickly ... certaln, free, whether an Invention Is 
probably patentable. Commnnlcatlon. strictly 
conlldentlal. Oldest &!lency for securing I"!,tenta 
In America. We have a W ... blngton office. 

Patent. taken throDllh Mnnn &; Co receive 
special notice in the 

SOIENTI F IO AMERIOAN, 
beautifully Illu.trated, l&rjle.t clrcnlatlon ot 
any_scientific journal, weekly terms $3.00 a year; ILOO six mouths.. Specimen copies and' HAND BOCiIX ON P A.TENTS .ent free AddreB8 

M U N N  &. CO. 361 Broadway, New �orlL 

Complete Elet'tric 
Railway. with battery 
and track. Car made 
��J��t·���kP':-:�·Od!i 
Wei"bt 5 pound •. Will 
run 9 mile. on 1 Quart 
solution. Sent on re
ceipt of price, f3.00. 

� cl.��I������I� J'�r;.
h 

A 
House Painting 

Model 
new, patented-easlly changed Into over 

20,000 actual color combinations of 

PATTO N'S 
PURE LIQUID 

PA I N T!S 
with condensed rules of harmony and con
trast. Sent postpaid upon receipt of Hie. 
-free of our agents. "How to Increase 
the Size of Your Hous .. 'With Paint," 
mailed FREE. 
JlIES E. PATrOli CO • •  MIl"aakee, Wis., U. S. A. � 

SUN-PROOF PAINTS. � 

Boats, Skiffs , Canoes, Launches 

"- � High �rade Sportin!l. 

El l  m I � Athletic. Gymna.tlc. and II Bo a t i n g  Supplie •. My 
� f price. are from 15 to 2. 0- _ _ __ _ __ - per cent. lower than other 
reliable de"lers. pr Catalogue on applicatlmt. 

SECONlJ-HAND LAUNCHES A.LWAYS ON HAND. 
W;U. W O O D ,  V. 'Vest 1 � ;)t11 �t., New York. 

R.ACl�-��B.OAT·MFC. ·(§: 
• I'\AC I N E , W I S . U. S.A . , 

• D t 5 I G N [ R 5  AND B U I L D E R 5 , .  
, P R l l  E S  /-.. \ - N O R K  G U A R A�P ::: £ G  :> [ r. r � ,- '; T -"  v ?  fo B  AGE' JS  R A.  r:; HT, c M --- -------- - -

Motor controlled from bow. 
Valve movement, 12 to 1. 16 
to 60 ft. Launcbe.. Twin 
��
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eDlllneer or pilot required. 
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Gasoline used. No disRJ[ree
abJe vibration. a:r Semi 10 cents in stamps 
for 1897 Catalogue. 
ft. Jersey Av., Jersey City, N. J .  

----� 
_ � • .  _:.....::..:- - � -"'-e�_ t 

$250 and up. prSend for Catalnam. Truscott Boat Mfg . Co . , Drawer 9, St. Joseph , M ich. 

MODEL WORK 
We are prepared to .... I.t the trade and Inventors In 

solving mechanical prohlems. al.o manufac
tnrlng model. and stock. 

CENTURY MACHINE COMPANYt 
.. "6 We.t Broadway, New York. 

Complete ontflt of modem machluery and tool •• 

THE TIN PLATE INDUSTRY IN THE 
United States.-An interestinli{ paper. showlnll the ex· 
traordinary development of the tm plate industry 1n 
this country, and tbe serious competition into which it 
is now entering with the Brittsh industry. With 18 i llus
trations. Contll ined in SCIENTIFIC AMERICAN SUPPL_¥
MENT. No •. 1 0 1 9, 1 0�O, ] 02 1 .  1 0�� and 1 0��. 
Price 10 cent s each, or 50 cents for the series. To bA had 
at this office and from aU newsdealers. 

FOR ELECTR I C  LIGHTING.  
Special low price. t o  boom 

business. � IINht 19 c;p. ns vglt dy'!!'mo m:� 
Other .I�e •• up to 75 1i!lht., 16 c. p. 
High grade macbines. Sa.tisfaction 
guaranteed. ElectriC motor. J.8 to 
7 h. p. any voltage. Sto�e bat-
rBg� �u..=.::.: c�r��

r
¥�: 

FIFIELD AUTO MATIC PRESS U R E  for Drills. 
INUISPENSA B I,E J.A UOlt SAVER. 

FOR USE  IN HAND BRADES DRILL ING 
HOLES U P  TO ONFl INCH IN ANY METAL. 

No more pressure on breast or stOmach. 
No More Oldman. No More Ratchet. 

W. I .. "'mith, 1 301) AI'ch Street, Phila" Pn. 

Experimental & Model Work 
Circulars do tUtvice fre�. Gardam &; Son. 96 John St  . •  N.Y. 

•11 .. �llililiiililiilli'Il�:.I � f�:i!�ll II-��qlJ..�;. 
_, , _ ____ _ J. C. SEYL, l81 Madi.on 8t., CHICA.GO. 

PATE·NTEE of  Hand or  Power Mortl.lnll Machine 
Wishes reliable flrm to ma.nufacture for 

general hardware trade. J. D. WOOD. Monticello. WI •. 

FO R E l a N  PATE NTS developed under lib
tabl i.bed concern. ESGINEEitI

a
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�r.il1�� !s ¥ N D I ()A T �;, J{ai8el·str. 9, J)RE8DEN, N .  

X Ray Apparatus 
E .  v .  BAILLARD, 106 Liberty Street, N. Y. 

FOR SALE One-third Interest Of Patent No. 
. • 594,153 on Air Cylinder for Bicycle •• 
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Addre •• S. H. BARTHOLOMEW. Quakertown. Pa. 

OOLD DRAW N M I LD STEEL TUBING 
FOR SALE. fff�·I�it't.�· dB��t2 M:;�iI�h 
make and never been used . 

MENEELY BEARING CO •• WEST TROY. N. Y. 

' KRAFTU BERTRAGUNGS· W ERKE RHE IN FELDEN SOCiety for tbe UtilizatIon o f  the Water 
• Power of the Rblne N IBale. Switzerland. 

l Ij , � O O  H .  P. NnW AVAI I ,ABI,E, '1'0 BE INe It.EA� �:1l TO :10,0110 H .  P. 
te��. c.:;.'l:�;':.1.� �1f:n�

l
�ggll��� :I:��: �n

e':,W.tlr:h 'if.c;,�!���:�I�e�'i'We ��::.:'��i�'tl�hl'im�°.i'! :ftT.�
a
��: 

German (Badi.h) or tile Swiss .Ide of tbe Rhine, In the vicinity of Important railway Unes. Cheap Iahor. Fur further 'nfonnaUoo pIcaae addnI8 Tile lUauaaer. Kraftubertragungswerke, Rhelnfelden, Switzerland. 

Hose. circular spread and center jet. nozzle for, J. 
Sbone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.397 

Hose nozzle. F. I.J. Decarie . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,345 
House. See Malt house. 
Hydrocarbon burner, S. A. Barrett . . . . . . . . . . . . . . . . . 582,515 
��: :�'c�8e�H�A;kuiit.·:::.·.·:.·.·.·::.·.·:.·:.·.·.·.·.·.·: ...
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Indioator. See Station Indicator. 
Ink.tand. R. L. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,339 
��:�rai��,w��.

n
Sc�e':.���: :::: :::: :::::::: :::::: . . �:� 

In.ulator. outlet. J. M. Ander.en . . . . . . . . . . . . . . . . . . . 582,514 
�!:;t J.

e
fI�W!l:t��· . . .  ��:. !�.��: . . . . . . . . . . . . . . . . . . . . .  582.246 

Joint. See Pipe jOint. 
��lm�� �:��:�:: :ir;!;g�rj,'(i: Pow·eiC::.: ·::::.: �:t!� 
Knitting machine takeup mechanism, J. C. 

Brewin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,452 
Knitting machine, warp, H. Maxfield. . . . . . . . . . . . .  582,589 
Lace fasteners, hand tool for setting and insert-

ing. W Irtb &; Far�o. . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . .  582.332 
Lamp attachment, bicycle, L. A. Bernheimer . . . . .  582,167 
Lamp burner attachment. P. H. Cbildre •• . . . . . . . . . 58'2.455 
Lamp, gas, A. P. Storrs . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . .  582,44.'-; 
Lamps, mast arm for electric, A. Wright . . . . . . . . . .  582,512 

t�:���.N�?J�ft���·�·:·:·:·:·:·:·:·:·:·:·:·:·· ·:·:·:·:·:':':':':':':': ':':'::: m:!i 
l .. athing. metallic, R. Otterson . . . . . . . . . . . . . . . . . . . . . . 582,368 
Lead. wblte. W. H. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,355 
Letter box. G. A. Colton . . . . . . . . . . . . . . . . . . . , . . .  , . . . . .  582.457 
Letter .heet and envelope, combined. P. M. Dean 582.182 
Level, .pirit. S. H. Bellow • . . . . . . . . . . . . . . . . . . . . . . . . . .  582,517 
Lifter. See Clothes lifter. 
Limb straightening device, J. H. Entrekin . . . . . . . .  582,192 
Liquid purifying and charging apparatus, M .  

t��r:��f.J?��i��·.:.:.:"·.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. :.:.:.:. :.: m:m 
Loom for weaving pile fabrics, A. Stret . . . . . . . . . . . .  582,398 
Lubricating vehicle spindles, means for, A. E .  

Streadwlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,323 
Mail marking machine, H. E. Waite . . . . . . . . . . . . . . . .  582,5!m 
Mall pouch staple. A. A. Dorrance . . . . . _ . . . . . . . . . . . . 582,186 
Main branch attachment, water, G. Richardson . .  582,230 
Malt bouse. W. H. Prinz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.434 
�:��I;�I�v.
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Measuring and fil1iuJ:l' apparatus, J. E. Parker . . . . .  582,86'9 
Metal articles, makin� ornamental, E. Hart . . . . . .  582,528 
Metal founding maclllne, 'rabor & Mumford . . . . . .  582,325 
Meter. See Electric meter. 14�luid meter. Water 

meter. 
Money box control1ing apparatus, A. Mniszewski 582,298 
Monument, W. A. Hammond . . . . . . . . . . . . . . . .  _ . . . . . . 582,470 
Motor. See Churn motor. Electric motor. Foot 

power motor. 
Motor, J. B. Greiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,282 
Music box damping device, H. Lana-felder . . . . . . . .  582,358 
Music leaf turner, H. & R. Hammorid . . . . . . . . . . . . . .  582,586 
Musical instrument, J. Merrill . . . . . . . . . . . . . . . . . . . . . .  582,537 
Musical instruments, tuning pin for strillged, A. 

H. Ha.ting • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.203 
Nailing machines. mechanism for operating stock 
Noz�l�,

p
�����t �.�.<i>����:: .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . : ... .. .. .. �:� 

Nozzle. globe. D. B. Adam • . . . . . . . . . . . . . . . . • . . . . . . . . .  582.251 
Nut lock, C. W. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.424 
Nut lock, Pa!le & Blank • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.545 
��l.�"Cl��tf ;::���lr:d �ct:..��"& Ha;demaii: : : :  �:� 
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����
. g���;:il:,�k�'a.r' Mitchell . . . . . . . . . . . . . . . . . .  582.30'2 

Padlock, permutation, F. M. Carroll . . . . . . . . . . . . . . . .  582,454 
�:¥:�h
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�t�fg�:�h�c �;I�[a::'�u'ritini ' apparatus: 'M: 'j: 582.390 
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H. Genereux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,278 
Pipe coupling. J. B. Tboma • . . . . . . . . . . . . . . . . . . . . . . . .  582,559 
Pipe 

j
Oint, flexible, J. C. Bayles . . . . . . . . . . . . . . . . . . . . .  582.575 

Pipe oint. lead lined. Brighton &; Venning . . . . . . . . 582.258 
�l:����: �nX·.�:lg�F: M:e,:wiri : : : : : : :  : : : : : : : :  : : : :  �:� 
Planter. potato, J. E. Bering . . . . . . . . . . . . . . . . . . . . . . . .  582.166 
Planter, seed, F. W. Pace . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,222 
Plaster. S. Bretzfleld .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.&10 
�1�:i:KI���d£�·£S�I�':.���: : : : : : : : : : : : : : : : : : : : : : :  �:�l 
:Post. See Fence post. 
potato a.sorter. M. H. Cbrist . . . . . . . . . . . . . . . . . . . . . . .  582.456 
Potato digger, G. W. John.on . . . . . . . . . . . . . . . . . . . . . . . 582,209 
Press. See Baling press. 
Pte •• ure engine. F. M. Rite •. . . . . . . . . . . . . . . . . . . . . . . .  582.2.32 
Ptlnttng frames, automatic rellister for, S. H. 

Seckner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.376 
Printing press for imitating typewriting, F. H. 

Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,179 
Printing surfaces, machine for producing, W. E. 

Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.177. 582.178 
Printing textile �wods, machine for, Ji'. Wiebel . . .  582,495 
·��!ri:�
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Pump, M. R. Turner et al. . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,561 
Pump, vacuum, A. Berrenberjil . . . . . . . . . . . . . . . . . . . . . .  582,256 
Pumps. automatic engaging Dipple for pneu-

matic, O. B. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,425 
{R:c���.�
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Punching bag su{tport, R. Fitzsimmons . . . . . . . . . . . .  582,583 
P

U���l�r,' D�����iey��� . .  ������� . .  ����.
i
��: 582,319 

Purifier. A. C. Brantingbam . . . . . . . . . . . . . . . . . . . . . . . . . 582,411 
Puzzle, L. Diesterweg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,604 
Puzzle or game device, )fookes & Ahrens . . . . . . . . . . 582,276 Race track annunciator, B. E. Harris . . , . . . . . . . . . .  582,284 
�:il::� :���b.d:i\;.\��n�r�
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Railway tie. metallic. Lanca.ter &; Bitner . . . . . . . . .  582.296 
�:il::� �:� ���
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Rake. J. W. Klemm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582,5.�1 
Rat exterminator, F. Bardele . . . . . . . . . . . . . . . . . . . . . .  582.253 
Refrigerator car ventilator, E. T. EarL . . . . . . . . . . . .  582,414 
Register. See Fare register. 
Regulator. See Feed water regulator. 
Rein holder. D. Golden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.527 
Roiling. mean. for producing tube. by. P. He •• e 582,472 
Rolling mill for producing barrel. for rifles or 

guns, P. Hesse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,471 
Roofs, tioors, pavements, etc., construction of, A. 

McDougall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.395 
Rotary engine. R. J. Flei.cher . . . . . . . . . . . . . . . . . . . . . .  582.389 
Rotary engine. M. D. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . 582.417 
Rubber holder. H. B. Crampton . . . . . . . . . . . . . . . . . . . .  582.176 
Sand drier. �'. A. Hetberln!{ton . . . . . . . . . . . . . . . . . . . . .  582.353 
Sash balance. C. H. Ocumpaugh . . . . . . . . . . . . . . . . . . . .  582,305 
Sash fa.tener. W. C. Huber .. . . . . . . . . . . . . . . . . . . . . . . . .  582.207 
Saw gummer, Winrod & Derrick . . . . . . . . . . . . . . . . . . . .  582,5f:.7 
������I C��itf��w

Msc��:'ley . . . . . . . . . . . . . . . . . . . . 582,286 

Seal and nozzle for hottle., frangihle. A. W. 
Storm . . . . . . . . . . . . .  " . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . .  . . .  582.322 

Seed, machine for separating decorticated cotton, 
T. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . 582.516 

Separating solid or semisolid substances from 
���{�.

O
Io��b�. \����.

r
. ���

i
.��.I.� .�����.��'. �.�� 582,519 

Sewing machine, Ammerman & Toof . . . . . . . . . . . . . .  582,382 
Sewing machine, buttonhole. R. L. Plumley . . . . . . 582.314 
Sewing machine • •  ole, Shriner &; Adam •. . . . . . . . . . .  582.510 
Shade and mechanism for operating same, win-

dow, L. C. Trumble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.243 
Sbeller. See Corn .heller. 
Shelvin!l for window., detacbable. O. Volkert • . . .  582.245 
Shingle .awing machine. F. Challoner . . . . . .  582,601. 582.602 
Shinille sawing machines, spalt ejector for, W. J. 

Tunmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.592 
Sbirt. J. B. Pear.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.223 
�!Fa:ko�:.

e 
X���

I
W:lerbacb . . . . . . . . . . . . . . . . . . . . . . .  582,564 

Snap hook • •  afety. A. B. McClory. . . . . . . . . . . . .  . . . .  582,220 
Soda water apparatu •• E. A. Wilcox . . . . . . . . . . . . . . . . 582,248 
Sounding board, A. Bruenn . • . . . . . . . . . . . . . . . . . . . . . .  582.577 
Spanner. adjustable, F. Schrader . . . . . . . . . . . . . . . . . . . 582,238 
Spectacle •• A. L. Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.585 
Spinning frame, ring. A. D. Chandler . . . . . . . . . . . . . .  582.268 
Spring. See Veblcle .prinll. 
Sprinll. n. O. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,412 
�r.!1ro"n·l:.���'io;���I�·. lJ.;�ir�;.��: : : : : : : : :  : :  : :  : : .  �:�� 
Station Indicator. Ru •• ell &; Ram.ay . . . . . . . . . . . . . . . 582.5.'lO 
Steam boiler. J. E. Friend . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.416 
Steam generator. H. K. He •• . . . . . . . . . . . . . . . . . . . . . . . .  582,:1-'1 
Stool, adju.table. C. E. Blrd.all . . . . . . . . . . . . . . . . . . . . .  582.3:l8 
Stopper. See Bottle .topper. 
Sugar drier and .lfter. A. L. It; L. J. Bartbelemy . .  582.574 
Switch. See Automatic switch. Electric switch. 

Electrically actuated .witch. Railway .witch. 
Railway track .wltcb. 

Table and .helf. convertible. A. &; A. Hall . . . . . . . •  582.350 
Table leave •• bracket for folding. G. H. McKay . . . 582.480 
Tap. drawotT loeklng. Myer &; Joyce . . . . . . . . . . . . . . . .  682.394 (Contmuw on 1HJfIC -
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DRAWING AND DESIG 
Mechanical & Architectural Drawing; Marine, lW�S;-;�_ 
Stationary or Locomotive EngineeringiMiningj �"" .... ,::..:..!!..!'.." 
Pro�pectiDgj Met&! Pattern Cutting; Plumbing; 

:!i!����, 3 1  COURSES fyd��rd�� ... .  " ._ .. ..  
Engineering; Surveying and Mapping; Book
Keepin g ,  Shorthand ; English Branohel i 
A.rchitecturej ElecirioitYi Machine Design. 

�l!;/· GUARANTEED SUCCESS. 
F ... Mod"at., .dy •••• or Ililall .... II. 
CirculGr het: SCate aubjcet J;'OU IOUIa to·stud,. 
Iatel"Dational COrrNpOndeaee Sehoola, Box 942, 

PROPOSALS. 
NEW EAST RIVER BRIDGE, I New York. 

COMMISSIONERS' OFFICE. � May 13, 1897. 
Proposals wUI be received by the Commisslonera 

of the New East River Bridge at their offi.e at 
No. 49 Chambers .treet.New York City. at 2 o'clock in the afternoon of Wednesday, June 9, 1897, en
dorsed • 'Proposal for Construction of Foundations 
of Brooklyn Tower of new East River Bridge, " for 
furnishing the materials for and constructing the 
foundations of the Brooklyn tower of the ' New 
�i��h ��������

i
�.f:'crt� �t B;:�k��, ���c��r����� 

with the proposed form of contract and the plans 
and speclt!cations therefor. All bids .hall be In· 
closed In sealed envelopes, addressed to A. D. 
Baird, President of the Board of Commissioners of 
the New East River Bridge, and presented to him 
on that day and at that hour at said office, and 
such bids will be opened In public meeting by the 
Commissioners on that day at 2 o·clock. Copies of the specifications and the general draw .. Ing. of the work. with the proposed form of bid 
and contract, may be seen and further infOl"ma"" 
t10n will be given at the office of the Chief Engi
neer. No. 84 Broadway. Brooklyn. 
th��F�:.
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fered by parties of known reputatton� experience 
and responsibility. . 

Each bidder will be required to deposit. wltb his 
proposal. in the office of the Commissioners, a cer .. 
t1f1ed check for $5.000. pal able to the order ot 
Richard Deeves. as Treasurer of the New East 
River Bridge Commi8sioners, as .�urlty for the 
execution by him of the contract If his bid \s ac
cepted. 
In T��e 

c�':,�:l
ct��,:I�� b;atO:'3&\�e1n 

t�h�
IVFor� b�"n� 

nexed to the proposed torm ot contract. with two 
approved 611.reUeS or an approved Surety Com .. 
pany. conditioned tor the prompt and faithful per
formance ot the contract, and Ita covenants and 
the work thereunder. 

The Comml.sloners rellerve the right to reject 
any and all of the propoaala offered. and to accept 
any proposal otrered. 

F. B. THJ:���Wsec�ta��D. President. 

Study �����s�l���!�:' 
Law 

at 
Home ��r18�kal&im�sPoNDE 

MO�EL MAKER �:l��:n¥�?'1��yi�.�����r:J ��� 
machmery. M. SANGER, 36 Cortlandt St .• NEW YORK 

CA S T I NG S �:e�j����:n��
d 
,��Y�:i!�

r 
ft�lsEI!i; 

W. G. Creamer '" eo., 96 JolIn St., N ew Yo,.k 

I C E ill ,\ C H I l'I ES. eorl\�. E n ll l ll e�. U,."w.·,· •• 
8 l1 t1 Bn U I l" rlii' Illnch in .·r:r. THE VILTER 
MFG. Co .• 899 Clinton Street, Mllwankee. Wi •• 

F· . h d e ' N e w  D
y

artnre mls e astmes ��ir�uY;r� to't"!�: 
FRANJ{LI)\i MFG. eo., �RAeUSE, N. Y .  

�e;)'!1!W 
T Y PE W H EE L B. MODELl &.EXPERtMENTAL WORK.IMALl,.RVatlllDt'f �nvE����C. NE.W YO aTEftClL WDMI 100 NASSAU 8! N.", 

BAND FASTENERS ��: T�i�� 
A. P. D ICKEY M FG .  Co. , RACINE, W IS. 

·WOO D E N  T A N KS. II·;· . . :::
.
.
.
. I For Railroad., Mill. and Mannfactorie •• 

. , . . . . Builders of,"teel Towers and Tank •. 
. : . . . . .  La. Red Cypre •• Wood Tank. a .peclalty. . .. W. t: . e A  L II W )O; I . I .  cn . .  
_ __ ._. _ 217 E. Main Street. Loul.ville. Ky. 

(bt Sdtntifit }fmtritan 
PUBLIOATIONS FOR 1 8 9 7. 

The prices of the dllferent publication. In the United 
State., Canada, and Mexico are ... follow. : 

RATES BY M A I L. 
Scientific American (weekly), one year, f3.00 
Sclentillc American Snpplement (weekly), one year. 5.00 
E

X�j\:��!.':.�.�
f..t�el�W!��C �me,:call_ (m�ntb: 3.00 

Bnlldlng Edition of the ScientifiC American 
(monthly). - 2.50 

CO M B I N E D  R AT E S  
In the United State . .  Canada, and Mexico. 

ScientifiC American and Supplement. - 7.00 
Sclentillc American and Building Edition, - 5.00 
Scientific American. the Snpplement, and Building 

Edition. - - 9 00  

T E R M S  T O  FOREIGN COUNTRIES. 

pJJ::'����� f��!�f!��g�::'i�i
o
:8 �:��

I
�gll!:S

e
:
rlcan 

u. S. English 
MODey. Money. £ •. d. 

0 16 
1 4 

Sclentifip American (weekly). _ - " .00 
Scientific American Supplement (weekly) 6.00 
Bulldinll Ed1tlon of the Sclentille Amer-

Ican (montbly). - 8.00 0 12 
Export Edition of the Scientific Amer-

Ican (monthly) In Spanl.h and Engll.h 3.00 0 12 
COM BINED R ATES TO FGREIGN COU NTR I ES. 

ScientifiC American and Snpplement. - 8.50 1 14 II 
Scientillc American and Building Edi-

tion. . 7 • - - - - - - 6 50  
Sctentific Amerif'an, Scientiflc Ameri<"..a,n 

Supplement. and Building Edition. - 11.00 ar PropOTtlmtate Rates fOT Stl; Mont.hs. 

I'he above rate. Include po.We. which we pay. Re· 
mit by postal or express money order, or draft to order ot 

IU V N N  & CO" 361 U rolldwllY. Sew Y o ri<, 

© 1897 SCIENTIFIC AMERICAN, INC.
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NOW ON THE PRESS. 

U Inexpensive 
Country Homes." 

A bandsome eloth.bound porttollo o f  U6 _es l 1 x U, 
containing more than (0 deal,",s. with lloor plan. ot 
practical. tasteful. and comfortable colonial, 8eaalde 
and suburban re.ld encea, ranging In cost . 

From $1 ,000 to $5,000. 
These desl!l118 bave been carefully oelected· aa  exam-
1>les embodying the beat elfort. ot architect. BCat
tered over a wide .ectlon of the country. thereby 
atTordlng a great variety ot ·snbjects. All of the 
I llustrations are half. tone reproducLlon. trom pbo
tograph. of tbe comDleted d welling.. Tbe location 
of the dwellings. the cost. the owner's and architect'. 
name and addreas are given, and a description ot 
tbe ·buildlnl!. thu. enabling. If desired, a peroonal 
mspectlon of the d wellIng or corre.pondence dlreet 
wltb tb e arohltect. 
Architects. B u i lders, and those Intending to bu ild. 
will lind many new and valuable sDgllestions among 
the up-toodate deal!l118 iIlnstrated In thl. handsome 
portfolio. For sale by all newsdealers thronghont 
tbe country. Price 12.00. by mall. postpaid. 
fF"Our catalogue. contamtllll boo1cB for ArcMtutB � 
Builder •• maUea fru on appliea«on. 

MUNN & CO., Publishers. 
36J BrOadway, New York City. 

Deer Park 
ON THE CREST OF THE ALLEGHANIES. 

(lialn Line B. I O. R. IJ 

'SEASON OPENS JUNE 2 1 st, 1 891 
SUPERB HOTEL AND COnA6ES. 

For rate •• rooms and other Information app17 to ·D. C. 
JONES. ManaJiter. B. '" O. Central BuildlUII, Baltimore, 
Md .• up to Juna lOth ; after that date, Deer Park,·Md. 

Pittsburg' s � 
� Great Annual 

EXPOSITION. 
SPACE, POWER and LIGHT 

FREE 
for latest inventions of aU i:inds. 

Ninth Season Opens September JIt, 
Closes October J6th, J897. 

400,000 people visit this Exposition amluaUy. 
P'rttsburg is the greatest industrial centre in the 
United States and the home of manufacture. 
Address, T. ]. F1TZPAl'RICK, Asst. Sec'y, 
Western Pennsylvania Exposition Society, 

PITTSBURG, PA. 
. ' 

"TRONG CAST INGS . QUICI<Df LIVERY-
..., PATTERN WORK TO ORDER 
ACME MALLE.ABLE I RON WORKS .BuFFALO N.V 

WELLDRILlING .,U»RII£S or all Kinds and·sizes. for 
drUlingwells for bouse. 
farm. City and Village 
Water Works. Facto· 
ries. Ice Plants. Brew· 

eries. Irrigation. Coal and Mineral Prospecting. on and Gas. etc. Latest and Best. 30 
years experience. WRITE US 
WHAT YOU WANT. IF' MenUon thy �per. LOOMIS " NYMAN. limn. OhIo.  

The Evolution 
OF T H E  

American Locomotive. 

Telephone. C.  F. Dunderdale . . . . . . . . . . . . . . . . . . . . . . .  . . 
Telephone controlling device. T. A. Dull . . . . . . . .  . .  
Telephone tran.mltter. H. C. AI8l<ander . . . . . . . .  . . 

�t\Tf�::H��.r\\�"Ll�it.���: : : : : : : : : : : : : : : :  
Thill coupling. H .  A .  Luttgens . . . . . . . . . . . . . . . . . . . .  . .  
Thill couP�. J .  Scheidler . . . . . . . . . . . . . . . . . . . . . . . .  . .  

��. grc�cle. ���.
t�"rowne . . . . . . . . . . . . . . . . . . . . . . . .  . 

Tire. bicycle. A. J. Keck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 'l1�, pneumatic. T. Dunu.. • • • • • • • • . . . • . . . . . . • . . . • • . • •  

��: &�:�=U� li.���::: : : : : : : : : : : : : : : : : :  
Tire. wheel cushion. L. H. Carr . . . . . . . . . . . . . . . . . . . . . 582.453 
Tires. apparatus tor patching pneumatic. J. F. 

Rau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582,l114 
Tobacco pipe. R. 1.. P. Henu.e . . . . . . . . . . . . . . . . . . . . . . . 68:!,423 
Tongs tor draWi� PiP'.!: H. Koe.Iler . • • . . . . . • . . . • • .  :.1i!I2.2W 
Trace fastener. G. H. I oran . . . • • . . . . . . . . . . . . . . • . . . .  - 582;b 
Track sanding apparatus. C. · W. Sherburne. 

582.562 to 5M 
Track sanding device. D. G. Murphy . . . . . . . . . . . . . .  . 

������:�.:.e
el�� 8c��:�tfroWii.: : : : : : : : : :  : : :  

Trolley wire hang� J� ·Atwood . . . . . . . . . . . . .  0 0 · . · Rg�:!r:���:t':,\',��. · B�j.J��;: : : : : : : : : : : : : : : : : : : :  
Truck. railway car. 1.. T. l'7ott . . . . . . . . . . . . . . . .  0 0  . .  . 
Truck side bearing, car I E. QIl1r .. . . .. . . . . . . . . . . . . . . . .  . 
Tubes ot aluminum al!9Y. ineailB for drawing and 

planl.hlng. F; A. · EIU  .. . . . . .. . . . .. . . . . . . . . . . . . . . . . .  . 
Tug coupling. hame, C. F. Bandera .. . . . . . . . . . . . . . . .  . 
Tum table. J. J. RIdgWay . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Typewriting machine. M. Donne . . . . . . . . . . . . . . . . . . .  . 
��:.1-�I� :s"Ct�':'. �: .�: .���?.: : : :  : : : :  : : : : : : : : : 
Valve. Cottrell '" Dixon.. .  . . . .  . . . . . . . .  . . . .  . . . .  . . . .  . . . 400 
�:l�:' :r.,�rcc:� ��::�y brake.; ·qtiicko o"Ciioii 582.507 

triple. J. G. Holcombe. . . . . . . . .  ".' "" . . . . . . . . . . . . .  582.206 
Valve tor .team beatlilg ·systems. automatic reo 
V al�:r::�b.!"I�:,u::iiiiid ��iii='ol·iin.ii';;': quicii 582.324 

action trlplrt,J. G;'Hol mbe . . . . . . . . . . . . . . . . . . . . 582.:«)4 

�:l�:i.�:rd 0Ji.a .
. ttij"iiiUii.iDi · ·!or · iitild 582.441> 

operated., A. A.. 8t OL • • • • • • • • • • • • • • • • • • • • • •  
V suIt safe, grave, 
�:l�::t�!�I.°  , . . . . . . .  0 0  . . . . . .  0 0  . . . . . .  . 
Vehicle. motor. H. . . . . . . . . . . . . . . . . . . . . .  . . 
Vehicle spring. A. A. . .  . . . . . . . . . . . . . .  0 0  . . . . .  . . 
VlsehC. Dubois .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
W .. board. W. H. Willis . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Washer. Bee Barrel washer. Bottle. washer. 
Wash� machine. J. Holmes . . . . . . . . . . . . . . ... . . . . . .  . 
;:f: :;,�;:tfll·l'l"j:.r��.��: .�'. �: .�����: : :  
Water meter box or Q1I8Ing, J. ,J. Hoppes . . . . . . . .  . . 
Water tube boller"A. Wildman et al . . . . . . . . . . . . .  . .  
Weather striP. J. lJ. Brannon . . . . . . . . . . . . . . . . . . . . . . . .  582.451 
Wheel. See Discount wheel. 
;�c'i.�I

I�p��i� .. t·ii.u;;Ii&ii : : : : : : : : : : : : : : : : : : : : : : : : : :  =:= 
Winding apparatus. J. S. Brown . . . . . . .  0 0  . . . . . . . . . . .  582.171 

;���': :����t1�Y.\�d!"b!r�?��: : :  : : : : : : : =:� 
Wood or metal. machine for working. B. F. 

Glbb .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wrench. P. H. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Wrench. S. Gasser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . .  . .  
Wrench. E. E. HlI!TIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Writing pad. M. L. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

DESIGNS. 

�=� T.'�M':y�: .���·:::: : : : : : : : : : ::r.ii4ii to �:� 
�r!nr�:�ooDibiii.id·:E.·D:woodi .. ::�:� ·�:� �0�::;;f':;:1!1::."f�: 'secor: : : : : : : : : : : : : : : :  �:� 
Game board. W. U. MoOdy . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.1U6 
Game board. G. H. Sneddon. . . . . . . . . . . . . . . . . . . . . . . . . . 27.045 

ll�.;.�o:·j"f.°llIigeri;;.·:.·: ·:::.·::::·:::.·:.'i7.fl.904l; �:� 
Knife. A. K. Albert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.083 
Le�r handle. J. W. Anderaon . . . . . . . . . . . . . . . . . . . . . . .  27.006 
Pilrp .cartL� 0; Wldma1"l'r . . . . . . . . . . . . . . . . . . . . . . . . . . . 27·.001 
Rasor C&8l118'. safety._ F. Kanlpte et al . . . . . . . . . . . . . . . 27.032 
Stove or range. coOkiDg. King ... Kennedy • . . . . . . . . .  27.043 
Toy. J. T. Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.044 

TRADE MARKS. 

Acid., W. C. Durfee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 30.00'1 
Aerated or carbonated .. atero and beverlllle. 

manufactured therefrom. Ill. D. Alden . . . . . .. . . . . 30.015 AntIPr"eJ\'ia�. 'w.tig���.laro.t:;':�� 8'e�� 29.Il00 Ani��f� t':,m����� . .  �������· . .  ���I.�· 29.992 
Beer and malt extract. lager. Firm ot G. Lang . . . . .  00.019 
Blcyeles. Walthaul Manufacturing Company . . . . • .  30;028 
BIC��r:fes:e�'i�� =r..�: t:i�m":eces&"c�� 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.027 
Bookcaaes and Jlke furniture. Wernicke Company 30.026 
Boots and .hoes. DOJIBh for ma.et and patent 

leather. 1.. C. Bllstt ... Company . . . . . . . . . . . . . . . . . . . .  30.010 
Brandy. Blsqult-Dubouce '" COmPau:r . . . . . . . . . . . . . . 00;022 
Bru.hes. Florence Manufacturing Colllpany. . . . •  . •  29.1186 
Bru.hes. tooth and other, C. Loanen . . . . . . . . . . . . . . . .  29.987 
Carpets. Ingrain. Lowell lIilaIIuIacturlwr Company 29.118t 
CathartiCS. Chaa. Truax, Greene '" Coaipan;r . . . . . . . 30.003 
Chemical and mln� �roau� and lll':'�ons. 

::��& �:.�y . . �� . . . .. � .. . . . . . . �� 29.99l 
Che3t��e"���,J,'lf ��u:..e:n�Ii'o=:.tlA 

Roche '" Cle . . . . . . . ibiD . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119.994 
&�����d to��e1"ll�&iUf�iQiii tQr the·MiD';; oo;lD! 

and buttons. men' •• B. ..... Woll ... BOno . . . . . . . . . . 29.981 
Cotton tab�C8, cretonnea. lace � . ... d un. 

holster)' good •• converted. Floyd Brothera ... 
Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29._ 

Cotton wound on spool. or 1'I!leiB. sewing. Clark 
Thread Company . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  29.9111 

Dynamite. detonatora. safety ru.e.h. watlne 
H..!��. :'..:n��,,�tl:a.m:!�nM;,I.lon'f:�::,� 29._ 

pany . . . . . . . . . . . . . . . . . . . . . . . .  0 0  . . . . .  • . .  . . . .  . . . .  . .  • •  • • •  30.013 
Har:b����?rr:n:!!ef.'a��::� �v�il::':�� 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.012 HaDlilUII. and decoration •• wall. J. N. Wiggin. . . . . . 29.\J86 
rn'!�ia�g:·=r..��':i�r:;�r:;�ut��r:w: 1': 29.l11li 

Glover '" Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.1189 
�:lt ��:�ewm :r:r'l;.�.: : : : : : : : : : : : : : : : : : : : :  :l:1Wi 
Malt extract and beer. Dobler Brewing Company .• 30.017 
Malt extract and beerFi

W. Simon . . . . . . . . . . . . . . . . . . . 30.018 

�:al��:l �t::.If��I�lm�'a o,.t �':.';:iL::: : : : : : :  : �;� 
81�:��tf�.��S�"sI!;;��omii&iir: : : : : : : : : : : : :  �:i:l 
Palnta. red. C. A. Willey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.011 
Powder8, 8olutlons, traY8, developers, and at·her 

E��fa"'tfo�'im'!."r.��t
.�� . .  �� . . ��.������: . .  �I

.�I
.� 29.9'17 

Pyroxylin and articles made thereot. J. Lynn ... 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.!Il8 

Remedies for blood. stomach. and nervous . diseases. Great Forest Remedy COmpan.l' . . • . .  ; 30.005 Remedies tor dlsealies ot the liver. Peacock Cheml. 
Ca! Com�y .. . . . . . . .  0 0  . . . . . . . . . . . . .  . . . . . . . . . . . . . .  '80.001 

�::�raln'f..���=�E:r.n::�:ge���. !��.�� 80.006 
:.:i:�1�:.M���IJ"r�h 

"' 
... 

JB!;t�:���: : : : : : : : : : :  i:::= 
Balves and remedle. for the blood. M. Co Eo 

Joachlml . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.997 
��:t:il.�3�gil���e���ilieiii

.
coDi; 

30.001 

TO.R:'Ioj.· tiie .kin: 'j: 'N: ·p.:.;oiiOii:::::::::::�·� �.� �= 
Velocipedes. R. H. Wollf ... ComplVlY . . . . • . . . . . • . . .  ; 80.029 

B HERBERT T. WALKER. WaI.ta. women'. and children's. Worcester Coraet 
, Company . . . . . . . . . . .  0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 29.U60 

This scrlea of artIelea on the historical development ot I ;=:"h�fI'..wu
s���:o,::� c::,'f:!::',J: WaUk';.h� 30.101 

the Locomotive In America 18 unique. The author Water Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.018 
Is a member ot the National RaIlway lIIuoenm 
COmmittee ot England, and speaks with autliorlt:r. A prinr .. d copy ot the .peclllcation and drawing ot 
The serlea Is Illustrated wlr.h .. OOolce collection of ::::';;J:"a����:�e�Yr:..o� I/:t;::{ �h;��n������ 
twenty-one Original drawlUIIs ot lIrest IIdelity, the 10 cents. In Orderln�leaae �te the name and number 
m.aterlals being obtained by _t research. Tbl. �t,!':w�;��:w 

d-ro�k •
• ��� to

wlff��:'e�b.'= 
Important series I. publl.bed In BclmiTJI'IC AllER- " large number ot COpies are dealred at one time. 
I(,AN Sl"PPLEHENTS. t 1 1 �, 1 1 13. 1 1 14.  The 
ret. maI led on receipt of 30 cents. 

MUNN & co., Publishers, 
36J Broac:lway, New York City. 
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BURNS ELECTRICITY. 

'·'Cbt £bIOridt" 
· lrJ-l8��fu����h':

me:���!'... ��to� 
lI&DIea, 011 . Rellnerles. Boller Inspectors. Burns 8 to 10 
hours. Simple. Durable. ReUable. 

P- s_ for Circular ancl priCes. 
ELECTRIC PORTABLE LAMP CO., Drawer B, EUlIRA, N. Y. 

Unequaled for Easy R id ing . 
the Park .prlng. the 
I. relieved from In

jar. which Is the 
unpleaaant feature 
abont cyellng. 

\. ..... _ EIRN I BICYCLE GOO iIMoJId Bud Wh..... All JfIJlou. GOOD AS lIBW. SIS to 
SIS. New IIlgh Graci. '98 
moclel., fully g ........ teed . en 
to 81i; �l Vlea .... 
• ... .sate. Shipped any· 
where on approval. 

We will gift . responsible art. 
in eacb town tree ... of aample 

_ .... . _._ ... b." .... _ to introduce them. Our 

�.!h" ",!,IDI.'Cf. IS w;.u..�!:':ee,.7:.: 
Av .. ChIC111100 OJ. 

ELEOTRI0 8TROKEBEU, 26D. 
el��Ce�:ro:: 

, 
Bicycle Bell and 
the greatellt bar. 
gain ever 01l'er. ed i Pure bell 
metBi beaded • fl'Ong;  loud clear 
r1o,:r: P�I1�et 

contIDuoul rl.DglD�mer'h. 
anlB1ll : Regular P:rlce eoc. To 
f�R:n�::.��:-b-:n�:u!=�e;:=: 

__ �_.- ��� :!!t::� �::n�l���.e]ttra 
...... 86 1JorUUd& 8&0. Dept; Be. 111. 11". Y. 

HAWKINS'  NEW CIATECHISM O F  E LECTRICITY 

- �(;q, ... , "  ., 

;:;;...�.-�.,:: . � �  

CAL TREATISE 
W�re�:::���=�an� 
pages. 300 lIIustratlons. bound fu leather. pocketbook form. 
1I'0id titles and l'dges. Strict-I " Up-to-Date." POlItpaid • 

• 00. THEO. AunBL ... Co •• Fifth Avenue. New York. 

H A R DT M U TH " S  DRAWI N G  
PENCILS 

AND 
COPYING tt: !.��lfe8��cI:C;::��U:%� PENCI LS man. _Ineer. copyist. � h . clerk. and everyone UOIIlg .0 li,l.,n��¥ pencil.. should try the '" '" '" 

Once tried, aliWalu. mild t�. For sale by all Statlonera and Artl.is· Material D8alera. 1l!: Sample f .. O$ 
�'tPP�:!'r'Ho�:r!:: �i.����·e� Y�rkI

.
mportera, 

A .• FIBEI Itl ,a I I  II I U C l C' I" )" t;". 'U. l h . II l' d  J 7 ti l . 
LE"D PENCILS. COLOR ICD PENCiLS. SLATE PENCI LS. WRITING SLATES. STERlL PENS, GOLD PENS. INKS. PEN C'IL CASES IN SIL VER AN D IN GO LD. STA1.·ION ERS' RUB BER GOOns RULERS COLORS AND ARTISTS' MATERIALS. 

• • 

78 R eade Street , New York, N .  Y. Manufactory EstabI l8hetl I 7.n . 

HAL F A CEN T U R Y  m' CYCLES.-AN 
Intereotln" h istory of the cycle from Irs orl"in ap to the 
present time. 'J' he  first crllnk-d riven bicrcl&. The 
.,  bune-sbnker " And Its 8ueees80rs. 'rhe trlcycJe. The 
modern wheel. Cycle b u l l d t n Jl 8 Bclence. POints of im
DfO\"ement .• '[' he  pneu matic Ure. A hand and foot c1"cle 
With 9 illustrations. Contained In SCIFNTIlI'JC AMERI: 
CAN ·SUPPLEHENT. No. I II I II. Price 10 cents. To b(' 
bad at this ofllce and from all newsdealero. 

" BROOKS" ,' 
SPR I N G  SEAT POST 

u��e o.:!l�-!nor;�mt ::3j:dsri: 
an wheel. Can use an saddle. If your 
de3'er doo't have it, wui be lIent em trial, 

C. O. D. - satisfaction gu8J'anteed. Insist 
on bavlng . "Brooks" upon your new wheeL 

BROOKS SPRING S1IAT POST 00. 
lUO .... qoette Balldlng, • - • • Chi .... 

Folding C'lmeras. 151�1'1'&!.�.f1.':t1jJ'..1g:: �� 
1% picture. eo. 

IF" Send 2 cent stamp tor 
IDuotrated Catalogue. 

S U NART PHOTO ·CO. 
II Aqueduct "treet, ItOe H  RSTER.. II. ¥ • 

ebt Wordtn fiitkory • 

.. - framt Wbttl 
A perfect cnshlon frame whlcb deBtroy. all vibration, 

can be taken apart and reaasembled, and In caae of 
fracture can be replaced by anyone. 

A simple. strong. and rigid connection. No brazing. 
The strongest and easle.t riding wheel made. 
A High Grade Bicycle In all Ita part •• 

Oe Worden J;ickory 'frame gyde Works, 
Syrame, D. Y., (I. S. 11. 

& Genulne Hunt. 
_ Hygienic �saddles 

with base of 
leather strandB 
and equipped 

with ne'w flS" BPring (Bhown abovel are the easiest 
and Bafest cycle saddles. The pommel is there. 
but you never feel it. Bemllor ""rcamplete catalOl/ Q. 

B{711T 1fIi'G. 4)0., Welltboro. ill ..... 

Send for book 
"SADDLE 

SENSE " 
tel1lnll how to .elect 
and adjust a .addle • 
and our new catalog. 

GARFORD MFG. CO., E L ¥ R I A .  OH II I  
MODERN PHOTOGRAVURE METH-
ods.-8y Horace Wilmer. An In terestin" description of 
t�u��:Oc����fi��kl�gs��t���;i�

r
.:�����A�r ��;�tl:: Al ENT. N o. 1  007. Price 10 cents. i'o be had at tbis od:lce and from all newsdealers. 

TRY IT ON YOUR SPOKES r 
Jlluminum-£atqUtr 
Easily applied. makea them bright and they .... ;;;;;;;�;;iiI 
.t·ay b�llt. All dealers keep It or bI. mall ., 
���.

e �n�����r ����y�.::ott e and 
I .... __ .C.-__ .• , ... 

THE CCH.OPHITE M F G .  CO •• 
9'1 Edgewood Ave .. New Haven. Conn .  "ii.iiI' 

Somttimts You Wondtr 
whether it is profitable to handle a machine 

that lists below $ 1 00. Look at the '97 " Patee," 
highest grade only, at $60 ; made of the fmest ma
terial throughout, with standard lines, narrow tread, 
large balls ; in fact, all up-to-date improvements, and 
the handsomest finish on any machine. Absolutely 
and liberally guaranteed. 

ur Write for Catalogue and Tams to Agents. 

PEORIA RUBBER & MFG. CO., PEO� ILL. 

© 1897 SCIENTIFIC AMERICAN, INC.



( I lt H I :'I' A lt Y  R A 'I' E "' .  
I n si d e  P n 2 f" ,  c n c h  i U !'!i e r t i o n  _ .. '1 ;) ("f" n tlii n l i n e  
U a c k  P u u-e . e a t' h  hHWl't i o ll - - - - 8 1 . 0 0  a I i  li t' 

�For some clas.'�es of Adl.'ertisenunts. Spec ial and 
Higher rate;s u re re(J ll i l"t'd. 

The above are charges per agate Hne-about eight 
words per l i l le . fl'his notice shows the Width of the hne. 
a!ld i s  set in agate type. EJllZ"raviIlg� may head adver
tisements at the same rate per agate line, oy measnre� 
ment. as the letter press. Advertisements must be 
received at Publicati on Office as ear]y as 'rllUrgda� 
morning to appear in the following week's issue. 

ALE 
fORT 

Improved 
Washburn 

Fasteners 
as applied to 

B A C I I EUIUS' 
1I ( ' T T O " 8, 
1 I 0 � E  
!, ( ' I ' I ' O RTERS, 
tT I" F  
1 I 0UIEll Iii, 
HIL\ W E I I !'l  
S ( ' PPORl'ERS, 
I ' E " C I L  
1I0LUElllil, 
X E C K T I E  
lI oumllS. 
E Y f:·GI. A fi' S  
I I  OI.UI:n s. 
KEY C I I A I X S. 

The simplicity, yet 
bu l l · dOl{ tenaclty, 
of this l I t t l e  article 
Il l.:lkes it  the Ideal 
fastener.  

T h ("  wondl' r1'ul 
u t i l i t y  01' t hl'Me 

vnl"loll li& u rt.l<'le� ma"k{"1111 t h e i r  pll l"('h u!'l(' lL lI e('c�t'lty 
w h e re t h (· l r  �re8t me rit t""  u lldcr",tood. 

An}' of of IOC • •  except 
Alum i n u m  hey which are 2SC. FREE ! ��;�lllJ�:�).J l le ly l l l llstrated Catalogue sent .. on 

AMERICAN RING CO., 
Dep't S. A.  Waterbury. Conn. 

MANUFAC'l'URE OF B ICYCLES. -A 
very comprehensive art i c l e  I-.o v i n ).!  t h e  d et ai l s  of con
struction of every part o r  t h ese \" e h i c ! e"i. \V i t h  15 en� 
�ravmU"s.  Conta l u e d  i n  SC I E N T I F I C  .-\ .\I E H I (' A ::'II S u P 
P L E :\ Il<; r\ 'l' .  No. ! t O � .  P r i c e  10 cents .  fro be h ad at t h i 8  
office and from a l l  newsdeal ers. 

(ribunt � 6i�Ydt 
Tested and True. 

T h e  E u ", i c M t  U ll ll l l i l l:l \\' l w c l  i l l t h e  \\' o l' l d .  

lIT send fol' Catalogue. 

T H E  BLACK M F G .  C O . ,  E R I E ,  PA .  JJ. ,'A DD .... ftfQRlIA16URFAEES . lUI ."1. J\(CURATE8cf!APIDli�t�sii�1 , . RINDI [·KBESLY&[o.(HI(A&D llW5A 
hi. '  • •  '.'.'. '. '.'.' •.• '. '. ' • • '. '.' •• 

The 
American 
Bel l Telephone 
Com pany, 

125 Milk Street, 
Boston, Mass. 

This Com pany owns 

Letters- Patent No.  463 , 5 69, 

granted to E m i l e  Berl iner 

N ovember ' 7 , 1 89 1 ,  for 

a combined T e legra p h  a n d  

Telephone,  covering al l  
forms of ;\ l icrophone 

T r:ltJ s m i tters o r  contact 

T eleph ones. 

j'e itutif t c  �lUtrinlU. 
ST EA M YAC H TS,  N A P H T H A  LA U NC H ES 

M A R I N E  E N C I N E S ,  

�1�����!!�!��2; w �!�r�st,!o� �o�ern, ��,!�p�t�S, 
Yacht Building Plant i n  t h e  World. 

""-�_--' lIT Send lOc. in stamps for l lIustrated Catalogue. 

Gas E n g i n e  & Power C o .  and Chas. L. Seabury & Co . , Consol idated , Morr is H e i ghts, New York. 

FLU S H  

Rid¢ '" Ch¢ '" OIiO¢ ! 
.� A 
E N 
V D 
E � 
R R 
� E 
R L 
E I 
A A 
D B 
Y L 
� E 

Strictly high grade. Features-attractive,!rac
tical and substantial. Agencies offere 

for unoccupied territory. 
Mrs. A. E, Rinehart, t.he Champion Lady Century Rider 
of America. wiJI ride an H Olive " dUflng season of '97. 

JO I NT  STRE N GT H  
Our Columbia 5 per cent. N ickel Steel Tubing shows 

a tensile strength of over 100,000 pounds to the 
square inch ; 50 carbon tubing used in Hartford 
bicycles shows about 7s,ooo poun1s to the square 
inch, and 25 carbon tubing-ordinarily used i n  

[MAY 2 2 ,  1 897. 

Buy a Watch 
buy as good a case 
as you can afford,  
but first get a 
movement which 
wil l  be accu rate. 
Waltham Watches 
are the best ti me= 
keepers made in the 
world. The 
"RIVERSIDE " and 
"R O YAL " trade 
m arks are specially 
recom mended . 
For sale by all retail jewelers. 

(II1GWl ' �, OON 
bicycles-shows about 55,000 pounds to the BALL BEARING AXLES AND RUB-

. h Y t C l b ' P t t FI h I '  ber 'l' ires .-A paper read before the ('arria�e B u i l ders' square mc . e 0 urn , Ia a en us . O Int  Nat ,onal  (Convention, P h i ladelph i a. October, l SIl(. show. . i n g  the ad v a n t ace to be der i v ed trom the use ot' ball 
bearings and pneumatic tires in road vehicles. Con .. 

Frame Con n ect iol1.§ are very muc·h stronger t a m ed m Se lF-NT I FIC A M ERICA N S U P P LE M ENT. No . 
.,. �' 9 � .  Price 10 cents. f.rO be had at thiS office and from 

a l l  newsdea] els. 
even than our celebrated 5 per cent. N ickel 

I M P E R I A L  BALL B EAR I N G  AXLE 
Steel Tubing-a convincing proof of the A writt en I<uaramee with each set of axles. 

. . 97 P ATTE R N  
extraordlll ary strength o f  Colu mbIa Flush �,oo u t U" t s  in  u se. 

Indorsed by the leadinj!' 

J oi nts and Frames. 

C O LU M B I A  B I CYC LE S ,  

Red���;
a

l;i�f6�efg· per 
cent. One horse can do the work of two. Mechanicaily 
perfect. Can be put on old or new work. 

ar- Write for our Illustrated Cata/O(fUe and Testimo 
ntals, which we send free on application. Imperial  Ball  
Bear ing  Axl e  Dept . •  1 8 4· 1 9 0 Lake Street, Chicag o , l I l .  

EVERYRODY WHO RIDES 
a Bicycle should have the 

Rubber Pedal Attachment. 
Changes Rat Trap to Rubber Pedals 
in ten seconds, without bolts or riv
ets. Sets of two mailed for 50c by 
ELASTIC 'l'IP CO., 370 Atlantic 
Ave., Boston ; 735 Market St .• San 

Pat. Apr. 20, 1897 . Francisco ; 115 Lake St., Chicago. 

At � P · Bicvcles, Watcne. Guns, Buggie. H!'rnea� SeWIng :\Iaehineft Organ. Pianos Safefl,Tooll rIC 0 Seales or all varietiea �[;d l OQU otberarticJel U Lhts free ClJICA.GO SeA.u· t o . ChIC:ljitO ! I I .  

AND lNoSURANCH A6A1HST' LOSS OR. DAMAGe 
TO PROPIRl"Y' AND 

ST A N D A RD O F  T H E  WORLD. 

P O P E  M FG .  C O . , H A RT FO R D ,  C O N N .  
1 89 7  C o l u m bias, $ 1 00. 1 896 Colu mbias, $7 5 . T H E  H A L L  Ha rtford s, $60, $5 5 , $50, $45 · B RAS S P I P E WREN CH. Catalogue free frotH dealers or by lnall for one two-cent statup. 

THE BICYCLE : ITt:; lNF L UENCE IN 
l i ealt h and Disease.-By G. M. J I alI l fll u n d .  M.D. A val. 
ua.!de and i n terest l l lJ! paper lfl which the I:!u b_lect is ex. 
haust ivel)' treated from the fo ! lo w i n JZ  stan d points : 1 .  
'l'he use of t h e  cycle by persons i n  health. �. The use of  
the cycle by persons disea�ed .  Co n t amed i n  S C l EST1 F I C'  

J ESSO P'S ST E E LTHB\Vr F O R  T O O L S ,  S AW S  E TC.  
W'!! .J E S SOP '" S O N S  t.: �  91 JOHN S T.  NEW YORK-

A M Elt1('A N SUPPI.EME�T, No. I UO'.l. Price 10 cents. E :X P E R  I E· N ,.. E ! 
To he had at thIs office and from all newsdealers. � 
P R I E STMAN S A FETY O I L  E N G I N E  

"A thorougllly successful commercial En
gine using a Safe Oil."-Frankl in Institute 

No Extra Insurance, No 
'-I,team, No Gas. No GasoHne. 
ReEahle, �afe, Economical. 
and COllvenient. Chosen by 
�iIle Goverpments. Used for 
nearly every purpuse. 
P H I E S T M A N  '" CO . .  l n c o r p ' d .  
.'j a o  H O Il I· . "  H i d:! . .  l' H I L A I I E L l' H I A . I'A .  

� Pay ' (X)-you have a "  C h n r
ler "-tbe result of the LonKest 

...•• . 

": X I)f�rj. ence In !mildin.s Gas
. o l i n e  E n �i n f' �  in the U. 8. 

Pay l ess than (X)-you have . f;fe���rl���f�� y
\�! t!�n�t; 

" 0 . .. ..  !1��,':�lIi!::!��s.GR80Ilne E n -
ar Catalo�ue, Testim1mials .... '- -==::s and a Letter by addressing 

CHARTER GAS E N G I N E  CO. ,  Box 148. Sterl i n g ,  I I I .  

GIVE AM ER I CA A CHAN C E  �or'i:'r:::�
nc

:ithO\j,r��:� 
can make a better tool than 
illl10rant labor. 'I'his cut shows 
our three blade knife, hand forg-
��hd�l�

e
gh or���i ���. iV�� 

StronliZ jack knife, 5O�.; sbop 
"�!fl�W 

2 
���!

e
�: ��ste3°\%�:��: 

�1.50. Strom! , 7 in. sheaIs, roc. 
G itOSH UO • •  40 A lS t . ,  '1'o l e d a ,  Ohio 

A PERFECT '1' 001. 
W I T H  I<'R I (;T I O N  G RIP. 

Btls11inl!'s for all sIzes and shapes. 
H ill h l y  pOlished pipes made 

up witbcut scar or injury. 
For C'irculars and Prices 

WALW ORTH M F G .  CO., 1 6  O l iver St .. BOSTON, MASS 

PRINTING INKS 
The SCIENTIFIC A MERICAN is printed wi th  (''HA S. 

ENEU JOHNSON & CO:S INK, Tenth and Lombard 
Sts . •  Philadelphia, and 47 Rose St., opp. Duane, New York 
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