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COMPRESSED AIR SYSTEM ON 

THE UNITED STATES MONI· 

TOR TERROR. 

The use of compres�ed air 

as a Illotive power on board a 
war ship presents several ad­
vantages over steam or hy­
draulic powel', which render 

it a powerful competitor. As 
compared with steam, it is 

less dangerons, especially dur­
ing an action , when a broken 

steam pipA might prove terri­

bl y  fatal, and it enables cer­
tain parts of the ship to be 

kept at an even temperature, 

which would otherwise be 

rendered uncomfortably hot 

by the presence of steam pip­

ing , Steam and hydraulic 

engines, moreover, require ex­
haust pipes discharging out­
s ide the hull of the ship; 

whereas the exhaust from the 

pneumatic cylinders may be 

tumed into the ship or into 

the outsille air, as Illay be 
most convenient. There are 
certain localities in a ship 

where the exhaust from a 

pneumatic engine would prove 
a valuable source of ventila­
tion, as, for instance, in a tur­
ret crowded with men and 

machinery, 01' in the close 
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Fig. 2.-LOADING CAR IN POSITION BETWEEN THE TELESCOPIC RAMMER AND THE BREECH OF 
THE GUN. 

[$3.01) ,\ YEAlC. 
WEEKLY. 

confinement of a steering 
room situated below the pro­

tecti ve deck. As compared 
with hydraulic power, the 

compressed air s y s t em is 
cleaner and more convenient, 
and free from the discomfort 
that arises from the leaking 

of hydraulic pipes and cylin­
ders. 

It was about eight years 
ago that Secretary Whitney 
of the Navy Department au­
thorized the Pneumatic Gun 
Carriage and Power COlll­
pany, of \Vashington, to 
build a pneumatic system for 
steering the monitor Terror 

and operating her turrets. 

Owing to delays in the com ­

pletion of the ship, the new 
system was n ot tl'ied unl il 
late in 1896, when tbe wbole 
of the elaborate plant was 
put to a thorough test at sea, 
and gave the greatest satis­
faction to the naval experts. 
As the Terror was the fil'�t 
vessel in the world to be so 

equipped, there ,vas comider­
able anxiety as to tbe success 

of the experiment ; but now 
that the plant has demoll­
strated its ability to du all 

(Continued on page 185.) 

THE PNEUMATIC SYSTEM FOR MANIPULATING THE TEN INCH GUNS ON THE MONITOR TERROR-SECTIONAL VIEW OF ONE OF THE TURRETS. 
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J ritutifir !mttirJn. 
IMPORTANT AMENDMENTS TO THE UNITED STATES 

PATENT STATUTES. 

A bill, H. R. 10,223, embodying important amend­
ments to the Patent Statutes of the United States, has 
recently been enacted by Congress and became a law 
on the day of the inauguration of our new President. 
In the past we have, on several occasions, noticed the 
progress of these particular amendments, which are the 
most serious ones which have been proposed for many 
years-serious in the good sense of conservatism and 
proper origin, not serious in the sense of subverting 
the rights either of the public or of the inventor. 'Ve 
publish elsewhere in parallel column the portions of 
the old patent statutes affected by the amendments, 
together with the same portions as amended. An in­
teresting feature in the case is that the bill passed the 
Senate on March 3, and was signed early on the morn­
ing of March 4, this being one of the last official acts 
of President Cleveland. 

The fir�t amendment enacts that publication or 
patenting of an invention here or abroad, more than 
two years prior to the application for a patent in the 
United States, wil l  prevent the obtaining of a patent 
here. Thus, if the matter of an invention has been 
published or patented, perhaps by some one who was 
not the first and original inventor, the original in­
ventor will be prevented from obtaining a patent un­
less he applies for it within two years of such publica­
tion. The doctrine of public use is to the effect that, 
if an invention has been in public use or on sale in 
this country oyer two years, no patent can be obtained, 
abandonment being virtually construed as heretofore. 
Now the same obtains for patenting or pUblication 
here and abroad. The inventor's resource against this 
restriction on his right to a patent is perfectly good 
and effective ; namely, diligence. He has the very 
adequate period of two years given him within which 
to protect his rights in this country. 

Another amendment, really subsidiary to the above, 
establishes a plea to the effect that such publication or 
patenting is a valid defense in a patent suit. 

About the most radic:tl of the amendments applies 
to section 4,887 of the patent statutes. Hitherto an 
inventor could patent abroad and then at any time 
within the life of his foreign patent or patents could 
obtain a patent here. But the life of his United 
States patent was limited by the life of the earliest ex­
pit'iug foreign patent. It sometimes happened that he 
would not apIlly here u ntil some years after obtaining 
foreign patents and not until the invention had proved 
to be a success. 'l'his is all changed. After a foreign 
patent has been issued, the United States patent must 
be applied for within seyen months of the date of filing 
of the foreign application, or no patent can be obtained. 
The life of the foreign patents of earlier date of expira­
tion, however, has no longer any effect upon the term 
of the United States patent. 

The theory of the old provision for limiting the life 
of a patent here by the term of a foreign patent to the 
same inventor has been much discussed. The limita­
tion of the period, howe\'er, often worked great injus­
tice to the patentee, aud it is for his benefit that it is 
done away with. At the same time, by the adoption 
of the seven months' period, the inventor is urged to 
use diligence, and without such diligence forfeits his 
patent rights absolutely. The period of seven months 
was selected in order to harmonize the practice with 
the articles of the international con vention, and in 
practice does not affect the interests of American in­
ventors. 

The old system of giving to an applicant for letters 
patent. successive periods of two years each for action 
on pending applications afforded an opportunity of 
keeping a patent application aliye for years. In several 
well-known cases this le,1 to great abuses. Recently the 
Commissioner of Patents has, without any special legis­
lation, endeavored to abbreviate the period within 
which amendments should be filed to six months. It 
was at first intended to so alllend the statutes as to 
make them harmonize with this present practice in the 
Patent Office, but so much pressure was brought to 
bear by attorneys and inventors that it was finally de­
cided to make the term within  which action must be 
taken one year, and the bill was so amended. 

A somewhat more technical amendment provides 
that a properly acknowledged assignment, grant or con­
veyance of a patent shall be prima facie evidence of its 
execution. This prevents the necessity for sending a 
commission to distant parts of the world or for arrang­
ing for such with local counsel simply t.) get statutory 
evidence of such transact.ions upon the record in a pat­
ent suit. 

Another amendment fixes the period over which an 
accounting for damages may extend. Hitherto this has 
been a very variable quantity. Sometimes it was fixed 
by the laws of the State within which the action was 
brought. In the absence of such law�, the accounting 
might go back for many years. Thus it has happened 
that a patent had expired a number of years, yet dam­
ages were asked for infringements committed during 
the life of the patent.. Most. of the witnesses would, in 
such a case, be either dead or impossible to find. The 
patent might be in the hands of speculators who had 
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bought it simply to use as a weapon to obtain dam­
ages as hard to disprove as to prove. 

Again, accountings are too often used to frighten 
parties to the suit into a settlement. Such a settlement 
may barely pay the expenses of the accounting ; the 
amount paid may be but a tithe of the damages allowed 
by the mastel', but the moral effect in inducing other 
alleged infringers to pay royalty is very great. In­
stances are too numerous where, on accountings, the 
most exorbitant claims were made and allowed. 'Vith 
a period extending through twenty or thirty years in 
the past, the counsel had a field for the exercise of 
much ingenuity in establishing damages. Now the 
period of an accounting covers only the six years prior 
to the filing of the bill of complaint or issuing of the 
writ in the suit or action in question. This seeIlls an 
ample period. It is not policy for the law to encourage 
an inventor to let his rights lie in abeyance until some 
infringer, perhaps an innocent one, shall have accumu­
lated enough obligation to make him a valuable object 
of attack. The new amendments here, as elsewhere, are 
in the direction of inspiring diligence. 

A brief resume of the amendments may be thus put : 
The inventor, if he finds that his invention has been 
published or patented. must apply for his patent within 
two years of the date of such pUblication or patenting. 
The foreign patentee must seek to prote ct his rights 
here within the seven months of filing his application 
in the country of origin. The applicant in the Patent 
Office has a year only allowed him, except by special 
allowance from the Commissioner, within which to take 
action on his application. The patentee can only es­
tablish damages for infringement within a definite 
period, whose extent was determined by the general 
sense of State statutes of limitation. A United States 
patent is good for the period fixed by its date. The 
expiration of a prior foreign patent does not limit as 
heretofore the life of the United States patent. 

These amendments are the results of the work of the 
American Bar Association, and carry with them a 
weight of authoritative backing that is seldom found 
in parallel cases. They were formulated by a special 
committee under the chairmanship of Edmund \Vet­
more, one of the leaders of the American Patent Bar, 
and the roll of the committee included such names 
as Wilmarth H. Thurston, ex-Patent Commissioner 
Charles G. Mitchell, Paul Bakewell and many other 
leading patent lawyers. Extensive correspondence was 
had with solicitors and others concerned in the amend­
ments. They were finally presented to Congress and 
have passed with but little change. 

At the end of the amendments thus far considered, 
and which may be grouped together, comes an entirel y 
new statute. It provides that whenever the head of 
any department of the government shall request the 
Commissioner of Patents to expedite the forwarding of 
an application for a patent, such head of a department 
must be represented before the Commissioner in order 
to prevent the improper issue of a patent. 

The bill, when first presented to Congress, received a 
good deal of criticism from attorneys and others, but 
rarely has a bill ever received such a strong backing, 
and the fact that it was the production of the com­
mittee of the Bar Association appointed to formulate 
and present the bill brought it at once to the favorable 
consideration of Congress. Many believe that the 
rights of the inventor have been curtailed thereby, and 
that in that respect it works a wrong: but we belie\-e 
that this is not the ca5e, and that it will correct many 
ab uses that have arisen in the past, and that it is for 
the interest of the community that due diligence should 
be used, not only in filing and prosecuting applications 
for patents, but in seeking damages for infringements 
when infringement has taken place. This new law does 
not go into operation until January 1, 18!J8. Another 
bill, H.R. 10, 202, was also approved by the President 
which is intended to facilitate the bringing of infringe­
ment suits. 

• 1 •• • 
THE PROPOSED MAMMOTH RELIEF MAP OF 

THE UNITED STATES. 

A resolution was recently passed by the Senate and 
favorably reported by the library cOIllmittee, which 
provided for the appointment of a commis�ion of five 
to investigate the practicability of building a mam­
moth ground map of the United States. In the word­
ing of the resolution the commission was to " examine 
into and report to Congress upon the practicability, 
advisability and cost of establishing at or near the city 
of Washington a ground map of the United States of 
America, on a scale of one square yard of map surface 
for each sq uare mile of actual area, said ground map to 
be as nearly as may be our country in miniature, reo 
producing in earth and other materials. on scale, the 
boundaries and the topography, all the natural and 
artificial features of the surface, showing geographical 
divisions, also mountains, hills and valleys. forests, 
lakes and streams, cities and villages, and that said 
commission is to serve without compensation. " The 
matter did not Illeet with fa vora ble consideration in 
the House and failed to pass. For certain very obvious 
reasons, it is not likely that in its present form it will 
ever become a law. 
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'£he proposal to e�tablish a national map at the capi- , promulgating the terms of the treaty. This is a great 

tal city of the United States is certainly, on the face of step forward for Japan in the march of civilization, 
it, not unattractive, and no doubt it commanded the' and will serve to develop the country industrially and 
ready support of the members of the Senate. It is safe I will doubtless serve to advance greatly our commercial 
to say, however, that the gentlemen who cast their I relations with that country. 

vested with jurisdiction of cases 
arising under the patent laws 
shall have power to grant in­
junctions according to the course 
and principles of courts of equi­
ty, to prevent the violation of 
any right secured by patent, on 
such terms as the court may 
deem reasonable; and upon a 
decree being rendered in any 
such case for an infringement, 
the complainant shall be entitled 
to recover, in addition to the 
profits to be accounted for by 
the defendant, the damages the 
complainant has sustained there· 
hy; and the court shall assess 
the same or cause the same to be 

vested with jurisdiction of cases 
arising under the patent laws 
shall have power to grant in­
junctions according to the course 
and principles of courts 0 f equi­
ty, to prevent the violation of 
any right secured by patent, on 
such terms as the court may 
deem reasonable; and upon a 
decree being rendered in any 
such case for an infringement 
the complainant &hall be entitled 
to recover, in addition to the 
prOfits to be accounted for by 
the defendant, the damages the 
complainant haseustained there· 
by; and the court shall aSfess 
the same or cause the same to be 

complacent vote on this occasion had not the least· con- A commercial museum is being established at Osaka, 
ception of the financial burden which they were pre- and Americans should protect their wares by letters 
paring to lay upon the tired shoulders of the taxpayer ; patent before sending them to Japan for exhibition. 
for it now appears, according to a competent authority, _ '.' • 
that the proposed map, if carried out strictly on the AMENDMENTS TO THE PATENT STATUTES. 

lines of the resolution, would cost in round numbers THE OLD STATUTES. THE AMENDED STATUTES. 
some $500,000,000 ! SEC. 4886. Any person who has SEC. 4886. Any person who has 

Of course the commission of five would not have invented or discovered any new invented or discovered any new 
gone far in its inquiry before it began to realize the! and useful art, mac?ine, manu- aud useful art, machine, manu-. . . .. . I facture or compositIOn of mat- facture, or composition of mat-
glgantlC nature of the undertaking; and if it had In- , tel', or any new and useful im- tel', or any new and useful im-
cluded an expert in relief map construction, it would! pro,ement thereof, not known provements thereof, not known 
have seen at the very outset that the scale proposed or used by others in this country' or used by others in this country 
namely, " one square yard of map surface for each and no� patented

. 
or des�ribe? in before his invention or discov-

assessed under its direction. assessed under its direction. 
And the court shall have the And the court shall have the 

. '" any prmted publicationm this or ery thereof, and not patented or square mile of actual area, was a,together out of the any foreign country, before his described in any printed publica-

same power to increase such 
damages, in its discretion, as is 
given to increase the damages 
found by verdicts in actions in 
the nature of actions of trespass 
upon the case. 

same power to increase such 
damages, in its discretion, as is 
gi ven to increase the damages 
found by verdicts in actions in 
the nature of actions of trespass 
upon the case. 

question. Indeed, the most cursory estimate of the size invention or disco,ery thereof, tion in this or any joreign coun­
of the completed work shows the impossible dimensions and not in public use or on sale try, bejore his invention or dis_ 

which it would attain and we think the august body for more than two years prior to covery thereoj, or more than twu 

th t ·tt d' I ' th h '1 I . his application, unless the same years prior to his application, a commi e ltse f to e sc eme WI 1 earn WIth un- is proved to have been aban- and not in public use or on sale 

But in any suit or action 
brought jor the injringement of 
any patent there shan be no re­
covery oj profits or damages jor 
any injringement c o mmi t t e d  
more than six years before the fil­
ing oj the bill oj complaint or the 
issuing oj the writ in such suit or 
action, and this provision shan 
apply to existing causes oj action. 

mixed astonishment that it would be a six or seven doned, may, upon payment of the in this country for more than 
mile drive to get round the map if it were built. fees required by law, and other two year, prior to his applicR­

The United States have an east and west Ineasure� due proceedings had, obtain a tion, unless the same is proved 
ment of 3,000 miles and they extend north and south 
about 1,900 miles. On the proposed scale of 3 feet to 

patent therefor. to have been abandoned, may, 

the mile the ground map would be over a mile and 
a half long and over a mile wide, and there would 
be 5, 700,000 square yards of ground surface to be SEC. 4920. In any action for in-

fringement the defendant may 
modeled. If the model were to be given the proper: plead the general issue, and hav-
degree of curvature, it would rise to a height of 1,440 : ing gi\'en notice in writing to 
feet above the ground level, or to over two and a the plaintiff or his attorney, 

half times the height of the Washington monument! thirty days before, may prove, 
on trial, anyone or more of the 

But supposing that the scheme as it presented itself special matters: 
to the mind of the Senate was more modestly ou t- , 
lined, and that the proposed map was to be built, Third. That it had been pat­

on the flat the cost j udged by the current prices
' ented or described in some print-

." I ed publication prior to his sup-
that are paId for such work, would more than absorb posed invention or discovery 
the whole annual revenue of the United States govern- thereof; or, 
ment. Models that have heretofore been made for 
the scientific bureaus of the government have cost, 
we are told, $10 to $50 a square foot, and generally the SEC. 4887. No person shall be 

debarred from receiving a patent 
higher price. If the work could be done at the lowest, for his invention or discovery, 
rate,. it would cost, as anyone may readily estimate for I nor shall any patent be declared 
himself, over $500,000,000. invalid, by reason of its having 

The passage of this peculiar resolution has brought! been first patented or caused to 
. . . . .  be patented in a foreign coun-

to thIS office a charactel'lstlC contl'lbutlOn from Mr. try, unless the same has been 
Cosmos Mindeleff , of Washington, in which the utter introduced into public use in the 
illlpracticability of the scheme is set forth. The writer. United States for more than two 

who is entitled to speak with authority on a matter of years prior to the application. 
But every patent granted for an 

this kind, makes this incident the occasion for a lengthy invention which has been pre-
and interesting account of the art of relief map con- viously patented in a foreign 
st.ruction. The paper, which is illustrated by diagrams country shall be so limited as to 
and a map, will be found in the current issue of the expire at the same time with the 

SUPPLEMENT. 
foreign patent, or, if there be 
more than one, at the same time 

The utter impracticability of the Echeme is shown by with the one having the shortest 
a consideration of some of the details of the cost, as term, and in no case shall it be 
worked out by Mr. Mindeleff. As a material of con- in force more than seventeen 

struction, earth is out of the question, that is, if the years. 
SEC. 4894. All applications for 

model is not to be quickly worn away by the elements. patents shall be completed and 
Asphalt or cement is suggested ; but the first costs prepared for examination with­
over $2 a square yard, and cement more. If the asphalt. in two years after the filing of 
surface could be laid for $1 per yard, this would require I the application, and in default 

• • • I thereof or upon failure of the 
an appropl'latI�n of over $5,000,00� for surfacmg the apPlica�t to prosecute the same 
model. To b uIld up the contours m wood, as would within two years after any action 
have to be done to secure permanent work, would re- therein, of which notice shall 
quire some 1,000,000,000 feet of lumber, and the total havebeen givento the apillicant, 

cost of the material of all kinds would be not less than they shall be regarded as aban­
. . . doned by the parties thereto, 

$30,000,000. At 50 cents per square foot for modelmg, unless it be shown to the satisfac-
instead of $50 (the price which has been sometimes tion of the Commissioner of 
paid), this item would cost $25,000,000, and taken alto- Patents taat such delay was un­

gether, the estimate for the completed map cannot be avoidable. 
SEC. 4898. Every patent or any 

brought down below $75,000,000. interest therein shall be assigna-
At the same time, if the .scheme were properly modi- ble in law by an instrument in 

fied, there is no doubt but an effective work could be writing; and the patentee or his 
produced. On a sale of 3 miles to 1 inch, the map assigns or legal representatives 

would be less than 100 feet in diameter, and the whole may. in like manner, grant and 
convey an exclusive right under 

of it could be placed under cover. The scale would his patent to the whole or any 
allow the topographical details to be brought out with specified part of the United 
sufficient distinctness, and the cost would be about States. An assignment, grant, 
fifty thousand dollars-a by no means prohibitive or conveyance shall be void as 

against any subsequent pur-
figure. chaser or mortgagee for a valu-.. • • � .. able consideration, without no-

JAPANESE PATENTS. tice, unless it is recorded in the 

The interest that is being taken by American manu­
facturers in the extension of the rights of protection by 
letters patent in Japan to American citizens is shown 
by the great number of inquiries that have been re­
ceived by the Department of State during the past two 
months for information concerning the new convention 
between the two countries. The Japanese patent laws 
were established some years ago, but the privileges of 
the patent system were only e�tended to natives. The 
Japanese, being a progressive and inventive people, 
eagerly sought after and introduced American inven­
tions and devices which could not be protected by the 
foreign inventor. On January 13 of this year a treaty 
was drawn up providing for the reciprocal protection 
of patents, trade marks and designs. The exchange of 
ratifications took place at Tokio on February 8, and 
on March 9 President McKinley issued a proclamation 

Patent Office within three 
months from the date thereof. 

SEC. 4921. The several courts 

upon payment of the fees re­
quired by law. and other due 
proceeding had, obtain a patent 
therefor. 

SEC. 4920. In any action for 
infringement the defendant may 
plead the general issue, and hav­
ing given notice in writing to 
the plaintitr or his attorney 
thirty days before, may prove on 
trial any one or more of the fol­
lowing special matters: 

Third. That it has been patent­
ed or described in some printed 
publication prior to his supposed 
invention or discovery thereoj, or 
more than two years prior to his 
application for a patent therejor; 
or, 

SEC. 4887. No person otherwise 
entitled thereto shall be debarred 
from receiving a patent for his 
in vention or discovery, nor shall 
any patent be declared invalid, 
by reason of its having been first 
patented or caused to be patent. 
ed by the inventor or his legal 
representati ves or assigns in a 
foreign country, unless the ap­
plication jor said joreign patent 
was filed more than seven months 
prior to th8 filing of the applica­
tion in this country, in which case 
no patent shall be granted in this 
country. 

SEC. 7. That in every c a s e  
whe're the hea.d oj any Depart­
ment of the Government shan re­
quest the Commissioner of Patents 
to expedite the consideration oj 
an application jor ill patent it 
shan be the duty oj such head of 
a Department to be represented 
bejore the Commissioner in order 
to prevent the improper issue oj a 
patent. 

SEC. 8. That this Act shall 
take effect January first, eigh­
teen hundred and ninety·eight, 
and sections one, two, three and 
four, amending sections forty­
eight hundred and IJighty-six, 
forty-nine hundred and twenty, 
forty-eight hundred and eighty­
seven and forty-eight hundred 
and ninety-four of the Revised 
Statutes, shall not apply to any 
patent granted prior to said 
date, nor to any application flied 
prior to said date, nor to any 
patent granted on such an appli­
cation. 

Approved, March 3,1897. 

ANOTHER NEW PATENT LAW. 

An act defining the jurisdiction of the United States 
circuit courts in cases brought for the infringement of 
letters patent. H. R. 10,202. 

Be it enacted, by the Senate and House of Represen­
tatives of the United States of America in Congress 
assembled, That in suits brought for the infringement 
of letters patent the circuit courts of the United States 

SEC. 4894. All applications for shall have jurisdiction, in law or in equity, in the dis­
patents shall be completed and trict of which the defendant is an inhabitant, or in any 
prepared for examination with- district in which the defendant, whether a person, in one year after the filing of the 
application,and in default there- partnership, or corporation, shall have committed acts 

of, or upon failure of the appli- of infringement and have a regular and established 
cant to prosecute the same with- place of business. If such suit is brought in a district 
in one year after any action of which the defendant is not an inhabitant, but in 
therein, of which notice shall which such defendant has a regular and established have been given to the appli-
cant, they shall be regarded as place of business, service of process, summons, or sub-
abandoned by the parties there- pama upon the defendant may be made by service 
�o, u�less it be shown to �he sat- I upon the agent or agents engaged in conducting such 
lsfactlOn oftheComIDlSSlOner of b '  

. 
th d' t ·  t· h' h ·t· b f t Patents that such delay was un- uSIness In e IS l'lC In w lC . SUI IS roug 1 • 

avoidable. Approved, March 3, 1897. 
SEC. 4898. Every patent or any • , ••• 

interest therein shall be assigna­
ble in law by an instrument in PATENT ATTORNEYS APPEAL. 

writing, and the patentee or his Charges of violation of the law have been made by a 
assigns or legal representatives number of local patent attorneys before Postmaster­
may in like manner grant and' General Wilson against the National Recorder, a peri­
convey an exclusive right under 
his patent to the whole or any odical devoted to patents, and John Wedderburn & 
specified part of the United Co. The spokesmen were J. R. Eds Jn, Walter R. 
States. An assignment, grant or Rogers, ex-Commissioner W. H. Doolittle, and Ernest 
conveyance shall be void as Wilkinson, who claimed in substance that Wedderburn 
against any subsequent pur· 
chaser or mortgagee for a valu- & Co. publish and circulate through the mails the 

able consideration, without no- National Recorder, which it was said had for its chief 
tice, unless it is recorded in the object the advertisement of a private business which 
Patent Office within t h r e e  is ostensibly that of securing patents for inventors. It 
months from the date thereof. 

1j any such assignment, grallt. 
was asked that the paper be barred from the mails as 

or conveyance oj any patent IIhall a fraud, and that a fraud order be issued against the 

be aclmowledae.d bejore any no- company for obtaining money under false pretenses. 
tary public of the several States It was alleged that the company offers to subscribers 
or Territories or the District oj prizes for valuable iuventions . the originators of ideas 
Oolumbia, or an1j commisiioner o.j . .  . ' . 
the United States Circuit Court, I m certam cases reCeIve also from the firm certIficates 

or befo.re any secretary of leaation of patentability from a " board of experts. "  The prizes 
or consular otJicer authoriud to and certificates. it was claimed, by their manner of 
administtr oaths or perjorm no· issue are calculated to deceive inventors. Some fifty-
tarial acts under section seventeefl fi 

'
t t tt 

. 
d th h 1 ft 'th th 

hundred and fijty of tile Revised 
ve pa en a orneys signe e c arges e WI e 

Statutes, the certificate oj such Postmaster-General. Among them were F. L. Middle­
acknowledgment, under the hand I ton, F. L. Dyer, W. H. Myers, ex· Commissioner Ellis 
andojJicial seal oj such notary or Spear, ex-Commissioner E. M. Marble, James L. Nor­
ot�er ojJicer, shal' be �rima jacie I ris Butterworth & Dowell W. A. Bartlett Whitaker 
ev,dence of the exectlt,on ot such ' . ' . ' 

assigllment, arant or conv�yance. ,& Prevost, Franklm Hough, V. R. Catlm, and E. B. 
S1<.,:). 4921. The several courts ; Stocking.-Washington Post. 

© 1897 SCIENTIFIC AMERICAN, INC.



1 80 J r itut i f i r  1uttrir'lu. [MARCH 20, 1 897. 
Alnerican Excavations in Greece. 

The American School of Classical Studies at Athens 
was founded in 1882 under the auspices of the ArciulJo, 
logical Institute of America. It has enjoyed the steady 
favor of the Greek government. Its excavations have 
been prolific of results. A review of these by J. Gen- I 
nadius appears in the January Forulll ,  says the New 
York Sun. By 1885, when the finds made in Asia 
Minor by the Wolfe Expedition, so called because its 
expenses were borne by Miss C.  L. \Volfe, of this city, 
had been added to those secured during the previous 
two years, M. Waddington wrote : " E uropean scholars 
have hailed with delight the entrance of America into 
the old field of archllJological research and will wel­
come such additions to our knowledge of Asia Minor 
as are contained in the account of the Wolfe Expedi­
tion ."  By this time Assos had been excavated and 
the site of the New Testament Lystra, as well as the 
sites of several ancient cities, determined. 

it would appear, only in underground structures. This and carries the article over an outlet tube, through 
review is only a beginning of all the work done by the which it falls and is delivered to the purchaser. 
American school, but it is at least sugg�stive of the The purchase coin falls into an elbow tube, which is so 
value of its operation:;. pivoted that the weight of the coin causes it to rock for-

• , • , • ward and relea�e a catch which prevents the horizontal 
AUTOMATIC STRENGTH TESTER AND VENDING bar from being moved, except when the coin is inserted. 

MACHINE. After releasing the catch, the coin rolls out of the tube 
The curious and novel nickel-in-the-slot machine into the body of the figure, from which it can be re­

shown in the accompanying illustration has recently covered by unlocking a door placed conveniently in 

been patented by Mr. John Milo, of W'illiamsbridge, the side of the machine. At the rear end of the bar 
New York City. As will be seen from the sectional ! is .forme� � suita�le l�or�zontal rack, whose teeth mesh 
view, the mechanism is inclosed in a case formed to wIth a pIllIOn WhICh III Its turn serves to operate a ver­

represent SOllle kind of animal, and it is so arranged tical rack. The latter rack terminates in a rod, which, 

Systematic explorations may be said to have begun 
in 1886 at Thorikos, within easy reach of Athens, 
early celebrated in fable as the hOllle of Kephalos, the 
lover of Prokris. It is referred to by Homer and 
Herodotus, as well as others, and had fallen into ruins 
before the first century of our era. The remains of 
Thorikos theater had long been a puzzle. '1'he Ameri­
can excavations showed it to be nearly the smallest 
of Greek theaters known, responding to the needs 
and poor resources of a small rural community, with 
seating capacity for barely 5. 000 spectators. There is 
no trace of II, stage ; the orchestra was a comple�e circle, 
showing that both choruses and actors performed . on 
the floor of the orchest.ra. This crude rustic structure 
undoubtedly preserves the arrangement of the archaic 
Greek theater. In this sallie year the American schoo l 
excavated the theater of Sicyon, where Hesiod places a 
contest between gods and men, a town that through 
out its duration was more famous as a center of art 
than of political activity. Its school of painting pro­

1 

AUTOMATIC STRENGTH TESTER AND VENDING 

MACHINE. 

duced Apelles. The object of the American excava- that, by placing the purchase coin in a slot, and ap­
tions was to obtain the plan of the Sicyon theater' plying strength in the form of a pull or a blow to the 
one of the largest in Greece. proper handle, the force applied will be measured upon 

The two front rows of sQats were found to consist, as a dial and the article of purchase will be automatically 
usual, of seats of honor made of porous stone, each deli vered to th e purchaser. 
having a back and arms. As many as five other rows A horizontal bar extending longitudinally through 
are cut in the rock. Fourteen stairways divide the the body terlll inates in a handle which is shaped to 
auditorium into thirteen divisions. An elaborate represent the tail of the animal. 'fh is is kept ill its 
drainage system forms a prominent feature of this normal position by a coil spring. At its front end it is 
theater adequate to carry off a heavy rainfall. But bent down and back to form a flat, horizontal plate, in  
was drainage the sole purpose of  an imposing aqueduct which is  cut  a hole large enough to receive a package 
ru�ning under the or

.chestra and comlllunicating with I of the articles to be sOI
.
d. ?his plate sli�les �1Ol"izonta

.
lly 

a Ime of earthen pIpes under the stage ? Complete I beneath the end of an mclmed tube, whlCh IS filled wnh 
excavation showed this to connect with a tank, arid a supply of these packages, and when the bar is drawn 
this tank was mainly intended for stage effects on the forward the hole is brought beneath the end of the 
orchestra, the aqueduct also serving as a concealed tube and recei ves one of the articles therefrom. Upon 
passage way for the actors. Certain statements of being released , the bar is drawn back by the coil spring 
Greek a u t  h 0 r s  
confirm this ex­
planation. C e r ­
tain I a r g e and 
s m a l l  h o l e s , 
worked at regular 
intervals i n  t h e  
stone floor, a r e  
shown to h a v e  
served to se.cure 
the wooden col­
Ulll ns of the early 
Greek stage. 

extending throug lI the back of the animal, carries a 
pointer which indicates on a graduated scale the force 
of the pull.  

At the forward end of the horizontal bar are attached 
two callIS, one above and the other below. The first 
ser,-es to compl'ess a small bellows, which is arranged 
to produce a noise in imitation of the anill1al's cry. The 
lower cam depresses a rod which starts a music box 
concealed in the base of the machine. 

The second i ndicator scale and the vertical rod 
shown proj ecting from between the shoulders of the 
animal are for registering the force of a blow. The in­
ternal mechanism is similar to that already described, 
the article being automatically presented to the pur­
chaser as before. ... . I .  

THE BOSTON GAS EXPLOSION. 

We have several times illustrated the Boston Subway, 
which is intended to give relief to the traffic on some of 
the densely crowded streets of that city by running 
the trolley cars in the subway. 

One section of the subway is practically finished, 
but at the corner of Tremont and Boylston Streets 
the space between the roof of the su bway and the street 
was left open to permit of some repairs being lllade to 
pipes, and the excavation left open was boarded over. 
For several days before the accident, which occurred 
on Thursday, March 4, at 11 :43 A. M. , the smel l  of ga:,; 
had been noticed corning from this cutting, but little at­
tention was paid to it. The corner where the accident 
occurred is one of the busiest in Boston. '1'he explosion 
occurred just inside the Common, at the northwest cor­
ner of Tremont and Boylston Streets, which during 
the busy hours of the day is always thronged by pedes­
trians. The streets which come together at this point  
are two of the most important of the city's thorough­
fares, and it was largely on account of the congested 
traffic at this point that the sub way was undertaken. 
It is an everyday sight to see electric cars in a practi­
cally unbroken line extending along Tremont Street 
fronting the ComlIlon, and up Tremont Street beyond 
Boylston Street. to ward the west, Boylston Street is 
equally crowded. '1'11e cutting, which was cOI'ered over 

by boards. w a s  
crossed by two six 
inch gas mains. 
It is believed that 
a spark from the 
wheels of an elec­
tric car caused the 
sad havoc which 
p r o d  u c e d  t h e  
most serious re­
sults ever caused 
by an illuminat · 
ing gas explosion 
in the whole his­
tory 0 f Boston, 
c a n s in g n i n e 
deaths. The exact 
moment of t h e  
e x p l o s i o n  was 
i n d i c a t e d  b y  
m a n y  o f  t h e  
clocks in adjacent 
buildings, which 
were stopped by 
the shock. 

A n important 
discovery in con­
nection with the 
history of archi­
tecture was that 
of two arched pas­
sages built with­
out a t l' a c e  of 
mortar or brick 
a n d  correspond­
i u g  with the ma­
sonry of the Hel­
lenic w a l l  s that 
u n d e r l i e  t h e  
R o m a n  w o r k .  
T h e  s e passa ges 
are t h e r e f o r e  
u n d i s p u t a b l e  
G r e e k w o r k .  
When considered 
together with a 
similar instance in 
the Senate House 
of Olym pia, they 
establish beyond 
a doubt the fact 
that the arch was 
not a Roman in­
vention imported 
into Greece, but 
originated w i t  h 
the Greeks them­
selves, t h o  u g h  
used by them, as SCENE OF THE BOSTON GAS EXPLOSION LOOKING TOWARD THE MASONIC TEMPLE, 

T h e  sidewalks 
were crowded and 
carriages and cars 
were passing i n  
almost unbroken 
s u c c e s s i o n'. A 
M 0 u n t Auburn 
car was rounding 
the c u r  v e from 
Boylston Street 
into T l' e m 0 n t 
Street, a B a c k  
Bay horse car was 
passing it in just 
th e opP0si te di­
rection,  w h i I e a 
Brookline s t l' e e t 
car was crossing 
Tremont S t r e e t  
into B o y  1 s t  0 n 
Street. Just as the 
three c a r  s were 
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nearest the center of the j unction of the two streets the 
gas became ignited in some way, probably by a spark 
between the track and one of the wheels of an electric 
car in passing around the curve, and the volume of gas 
which had collected u nder the tracks exploded with a 
boom like the report of a cannon. 'I'he flames shot up 
and blazed fiercely in the midst of the thoroughfare. 
'I'he first car, which was 
precisely in the center 
when the explosion oc­
Cllrred, was lifted up by 
the wooden-work which 
covered the excavation. 
The car was carried far in­
to the air, the wooden 
platform also carried along 
the two horses of the sec­
ond ear. Instantly the air 
was filled with flying de­
bris and above the shouts 
of the terror stricken pe­
destrians could be heard 
the groans and cries of the 
wounded. 

The first electric car no 
sooner fell back upon the 
tracks than it broke in 
half, and the whole portion 
i lll m e d i a t e l y  burst into 
flames, and the remains of 
it are shown in our engr'1v­
i o g, which was made from 
a photograph taken ten 
minutes after the accident. 

J t itut i f i t  �tutritau� 
taken b y  N .  L .  Stebbins. The scene during the first hour 
of the explosion could hardly be descri bed in words. The 
column of fire in the opening in the street roared like 
the escaping gas from a natural gas well, and it was an 
hour before the blaze was conquered. 

The question of responsibility is an interesting one, 
and the affair is being investigated by the State and 

1 8 1  

which were strongly bolted together broken as if they 
had only been pipe stems. The results of the explo­
sion give an example of the terrific force of an explo­
sive mixture of illuminating gas and air. 

• • • • • 
Progress of the Trans-SIberIan RaIlway. 

The Siberian Railway is making rapid progress, 

The Back Bay horse car 
was terribly shattered, as 
shown in our enb'Taving. 
'I'wo carriages were blown 
iuto atoms and the horses 
drawing them were killed.  
The drivers of  the carriages, 
the conductor of the horse 
car, one occupant of each 
carriage, and a passenger 

C A RS WRECKED BY THE BOSTON GAS EXPLOSION. 

according to an account by 
Mr. J. Y. Simpson in the 
January number of Black­
woou. Sixty-two thousand 
workmen are employed­
on the western section , 
Russians, Siberians, and 
Italians ; on the eastern, 
convicts, Chinese, and Cor­
eans. The best are the con­
victs, whose faithfulness is  
rewarded by the lessening 
of their terms of exile-a 
third, for instance, in one 
elass. Technical schools 
for the education of en­
gineers have been opened 
in three of the large towns 
on the line. Emigration 
has been encouraged by 
grants of land and low 
fares on the milways, with 
the result that a tide has 
set in froIll Russia far be­
yond the capacity of the 
road to handle. In the first 
five months of 1896 there 
passed through Tchelia­
binsk alone 170, 000 person�. 
Towns are sp inging up i n  
great numbers along the 
western section , which 
runs through a " black 
earth " country. In antici · 
pation of a great grain crop 
(Siberia raises now 432, 000,-

on the electric car complete the list of those who were 
k illed at once by the explosion. The Illotor man of the 
electric car and a passerby were both fatally wounded. 
It will probably never be known how many people 
were injured by the explosion, as many went away to 
their homes without obtaining medical attention froIll 
the ambulance surgeons who responded to the calls. 
It is believed that over fifty were seriously injured . 

For two hundred feet in al l directions from the spot 
where the explosion centered, plate glass windows were 
shattered and the buildings were shaken as if by an 
earthqu ake. 'I'he firemen at once responded to the 
call and one hundred and fifty policemen were required 
to keep back the crowd of spectators. SOIIle of the 
timbers which covered the excavation were h u rled 
t w o  h u n d r e d  
feet in the air, 
falling on the roof 
of the new Hotel 
Touraine, and the 
f a l l  i n g electric 
trol ley wires for 
quite a little dis­
tance in all direc­
tions f r o  m the 
central point of 
the explosion add­
ed to the terrors 
of the situation. 

civic authorities. It should be especially noted that 
the explosion was due to no fault of the subway itself, 
the explosion occurring in the space bet ween the roof 
of the subway and the temporary surface of the street, 
composed of heavy timber and granite paving blocks. 
The subway has been examined by the chief engineer 
of that interesting engineering work, and was thought 
to be in perfect condition and not injured in any way 
t y  the explosion. None of the employes of the new 
Subway were hurt. Nearly 39 tons of glass were need­
ed to take the place of the shattered fragments in the 
windows. The excavation has been filled in. 

The cars were shifteu by way of 'Vashington Street 
and the debris was removed as quickly as possi.ble. It 
was surprising to find 70 pound rails twisted, and frogs 

000 pounds of grain for ex­
port) the government is constructing a railway to con­
nect the Ob with the D vina, so that the expensive tran­
sit through Russia to the Baltic or Black Sea may be 
avoided. A large sum has also been appropriated to 
improve the navigability of these rivers. 

What Produces Prosperit y ? 

Let Ille ask, says Mr. Andrew Carnegie in a recent 
address, under what conditions does the employer of 
labor make profits and become prosperous ? Only 
when labor is prosperous, is his reply, and in great 
demand ; when wages are the highest, and when the 
demand for h is products are the greatest. Then, and 
then only, is the employer prosperous. On the other 
h and.  when labor is not ful ly employed and can be 

obtained for the 
l o w e s  t wages ; 
when t h e r e  is 
l ittle demand for 
his products, then 
the employer can 
never be prtJsper­
ous. In most ca�('s 
he must not on l y  
make profits, but 
h e  must see his 
capital impaired 
m o n t h  a f t e r  
month, he cannot 
g a i n ,  he m u s t  
lose. Before the 
employer can be 
prosperous, pros­
perity must exist 
throughout t h e  
land. He is never 
prosperous before 
prosperity comes ; 
and he is pros­
perous only after 
it cOllies. 

• • •  

Ten Ill inutes af­
ter the alarm had 
been sent a half 
dozen ambulances 
were on the spot, 
and in less than 
a half hour all of 
the d e a d  a n d  
w o n n d e d  had 
been removed. It 
was a great won­
d e r t h a t t h e  
casualties w e  J" e 
not much greater. 
Some of the pho­
tographers in the 
immediate neigh­
b o r h o o d  were 
able to s e c u r e  
p h o t o g r a p h s 
within ten min­
utes of the time 
the accident had 
occurred, w h i 1 e 
the firemen were 
still at work try­
ing to put out the 
fire. Our engrav­
ings are m a d  e 
from photographs INTERIOR OF THE WRECKED BACK BAY HORSE CAR. 

THE C y c l i s ts' 
Touring Club in 
France has fouud­
ed an Academie 
du Cycle et de 
I'Automobile fOJ' 
t h e  encourage­
ment of the inven­
t i v e  f a c u l t y  
alIlong c�'cle and 
motor makers. A 
committee h a s  
been appoint ed ,  
and i t  i s  intended 
to offer a prize of 
2,000 f. for the 
best invention. 
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J c itutific �mtticau. 
Science Notes. The New White Star Liner Oceanic. 

The Chanute prize of $100 for the best monograph In view of the exaggerated reports which have been 
on kites has been awarded by the Aeronautical Society published regarding the new White Star liner since we 
to Prof. C. F. Marvin, of the United States Weather gave the first authorized announcement of her size and 
Bureau. construction, we now publish, by the courtesy of 

The odor of the sweet pea, according to a contributor Messrs. Ismay, Imrie & Company, the more exact de­
to the Medical Record, " is so offensive to flies that it tails of her length and beam and some of the more im­
will drive them out of the sick room, though it is not portant features of her design. 
usually in the slightest degree disagreeable to the N ext to her great size, the most striking feature in 
patient. " It is, therefore, recommended that sweet · the new ship is the fact that no special effort will be 
peas be placed in the sick room during fly time. made to surpass all previous records in the matter of 

Mr. Alphonse Berget recently described a method of speed. In this respect she will mark a new departure 
studying the expansion of liquids by means of pho- in the contest for the blue ribbon of the Atlantic. 
tography. Two balances of equal sensibility, with Hitherto, it is safe to say, speed has been made the first 
their planes of oscillation at right angles, carry two consideration, and to this all other elements, such as 
weight thermometers, one containing the liquid under carrying capacity, comfort and economy, have been 
examination,  and the other mercury. A ray of light made strictly subordinate. Now, of all the features 
is reflected from two mirrors, one on each beam, and that go to make a first class Atlantic passenger ship, 
this records on a sensitive plate a curve analogous to spee!! is by far the most costly, and when it  exceeds 20 
Lissajous' figures. This curve is the graphical repre- knots an hour, the most doubtful in its utillty. The 
sentation of the expansion of the liquid. enormous sacrifice at which high speed is outained is 

A late circular issued froIll the Harvard College obser- proverbial. 
vatory includes, in its account of the most important To drive the Oceanic at 27 knots all. hour, at which, ac· 
recent discoveries, the spectrum of a star known as cording to some report�, she is to travel, would require 
Zeta Puppis, its remarkable character being unlike an outlay in machinery and a daily consumption of 
that of any oth er yet obtained, the continuous spectrum fuel that would render her as big a financial failure as 
containing three systems of lines-first, the dark the Great Eastern before her, This is evident from a 
hydrogen lines, such as are found in stars of the first comparison between the new ship and the Campania. 
type ; second, two bright bands or lines, which may be The Campania is 600 feet long on the water line, 620 
identical with the adjacent lines in spectra of the fifth feet long over all, 657.i feet in beam, 12, 950 gross tonnage 
type ; and third, a series of very faint lines. But the and 22 knots speed. The Oceanic will be 685 feet long 
most important feature of this spectrum is a new ele- on the water line, 704 feet long over all, 68 feet in beam 
ment, not found on the earth or in any other stars, an and 18, 000 gross tonnage. It will thus be seen that the 
element which, though similar to hydrogen, is yet dis- Oceanic is to exceed the Campania in gross tonnage by 
tinctly different from it. Just what it is, or by what nearly 40 per cent. Now at 22 knots speed the Campa­
name to call it, astronomers are undecided, the marked nia indicates about 30, 000 horse power, and burns say 
peculiarity being noted that it produces a vibration 450 tons per day. At 27 knots speed she would require 
systematic rather than accidental of three ten-mil lionths about 55,000 horse power, and, if her engines and 
of a mil limeter, and the action of which can be traced boilers showed the same relative efficiency, she would 
only on a specially prepared photographic plate. An- burn about 825 tons of coal per day. 
other extraordinary discovery noted is a new variable From these figures it is evident that The Engineer, of 
star, in the constellation Crux, with a period of about London, was very wide of the mark when it stated, in a 
a year. recent issue, that the Oceanic was to attain a speed of 

Some interesting investigations have been made on 27 knots with a horse power of 45, 000 and on a coal 
the green color for which some Italian cheeses are so consumption of 700 tons a d ay. To be capable of a sus­
remarkable. This color is not, as has sometimes been tained sea speed of 27 knots an hour, an 18,000 ton liner 
supposed, due to the action of bacteria, but is a con- would require fully 70,000 horse power, and her coal 
sequence of the presence of copper in the cheese. To consumption would reach fully 1 ,000 tOIlS per day. 
produce a good Parmesan cheese, the milk must reach This would mean that 5,000 tons of her displacement 
a high degree of acidity, and, while waiting for this would have to be given up to fuel alone ; and by 
proper pitch of acidity to be acquired, the milk in the time the enormous weight of engines, boilet·s and 
some parts of Italy is kept standing in copper vessels. auxiliary machinery had been provided for, there 
During this period of repose the milk takes up con- would be very little space left for the accoIllmodation 
siderable quantities of copper ; indeed, it is customary of mails and passengers, certainly not enough to save 
to estimate the degree of acidity attained by the milk her from becoming a gigantic financial failure. 
by noting the gradual disappearance of the bright- By giving the Oceanic sufficient horse power the 
ness of the highly polished metallic surface. Dr. White Star' Company could, of course, insure that she 
Mariani has examined twenty-five samples of green would land her passengers in Liverpool on Tuesday 
Parmesan cheese from varions places, and has found evening. They consider, however, that by giving the 
that to about every two pounds of cheese there is pre- great ship a speed well up to the present standard, so 
sent from 0 '8 to 3 '3 grains of copper. That this metal that she can make certain of reaching I�iverpool and 
is solely responsible for the green color is evident from New York with great regularity early on 'Wednesday 
the fact that in the south of Ital y cheese manufac- mornings, the comfort ' and con venience of the pass en­
tured on the same principle, but in which the milk gel's will be equally well, if not better, served. The 
stands in tin lined instead Qf copper vessels, does not space which would otherwise be given up to machinery 
acquire any green color. can be utilized in providing enlarged accommodation 

The Marquis of Salisbury recently received at the for the passengers, and it is the intention of the com­
Foreign Office a deputation of representatives of science pany to make a more liberal allowance of space in 
who asked the govern ment to establish a national staterooms and elsewhere for each passenger than has 
physical laboratory to cost $150, 000 for the buildings ever been known on the Atlantic route. 
and $25,000 a year for mamtenance. The deputation The Oceanic will be an enlarged Teutonic. She will 
consisted of Lord Rayleigh, Lord Lister, Sir John Evans, have two elliptical funnels, three masts and t win 
Sir Douglas Galton, Sir Henry Roscoe, Sir Andrew screws. 'l'hese will overlap, the starboard shaft ex­
Noble, Prof. 'V. G. Adams, Prof. 'V. Chandler Roberts- tending further aft than the other to give clearance 
Austen (Iron and Steel Institute) , Prof. W. E. Ayrton, for the propellers. The shafts will be carried out in a 
Mr. J. ,Volfe Barry (President of the Civil Engineers), " spectacle frame," an arrangement in which the plat­
Prof. R. B. Clifton, Prof. G. H. Darwin, Mr. Francis' ing of the ship is built out and around the shaft, form­
Galton, Mr. R. T. Glazebrook, Prof. YY. M. Hicks, Dr. ing a tubular protection which extends up to the st uff­
J. Hopkinson, Prof. J. V. Jones, Prof. John Perry, Mr. ing box gland, and allows the shaft to be inspe cted at 
W. H. Preece. Prof. William Ramsay, Prof. A. W. all times. A long turtle deck will extend from the bow 
Rucker, Mr. Robert H. Scott (Meteorological Office),  Mr. aft for over 150 feet. The dining saloon will be placed 
'N. N. Shaw, Mr. J. ,Yilson Swan, Prof. Silvanus Thornp- amidships, and above it will be an unusually large and 
son, Prof. 'V. A. Tilden, Prof. Michael Foster, and Mr. handsome library. 
G. Griffith, Secretary of the BritiRh Association. Lord Altogether, provision will be made for carrying 350 
Lister said it fell to his lot to introduce the deputation saloon passengers with such surroundings of comfort 
as being president of the British Association, with and luxury as have never been attempted before, and 
which the idea of the national physical laboratory the provisions for the other classes of passe ngers will 
originated, and also of the Royal Society, �7hich took be on a similar scale. 
an equal interest in the matter. Lord Kelvin desired 
him to say that he was unavoidably absent ; he was in 
full sympathy with their object, and would have been 
present had it been possi ble. Addresses were made by 
Prof. RUcker, Lord Rayleigh, Sir Douglas Galton and 
Mr. J. Wolfe Barry. Lord Salisbury made a fitting 
reply, in which he admitted the weight of the argu­
ments which had been submitted, but pleaded that 
the government was already heavily burdened with 
expenses ; but he held out hopes to the deputation that 
it might be found possible in a great measure to con­
cede to them the objects which they have in view, but 
he could not make any pledges at that time. Lord 
Lister thanked the prime minister, and the interview 
ended. 

Do Not Wet a Lead PencH. 

The practice of wetting a lead pencil on the tongue 
before using it is an unclean habit, to say the least, and 
perhaps also a dangerous one, says the Medical Review. 

Recently a woman of fine bearing and elegantly 
dressed stepped into the counting room of one of the 
local papers of a large city to insert an advertisement. 
Having no pencil of her own, she picked up a pencil 
which was tied with a string to a pad used for writing. 
At once she moistened the lead with her tongue and 
began to write. 

An elderly woman who was standing by reminded 
her that the pencil had just been used by an old man, 
ragged and dirty, greasy and filthy, who also had con-

tracted the same habit of wetting the pencil on his 
tongue every time he wrote a word. The disgusted 
woman flung the pencil away and scolded the young 
man behind the counter until he sharpened a brand 
new pencil for her use and benefit. 

The habit is a foolish one. Instead of making the 
pencil write more freely and easily, it hardens it and 
makes it write blurred and irregular. 

Newspaper men and those who use lead pencils a 
great deal never dampen the lead in the mouth or with 
a sponge. Besides being injurious to the lead, it is a 
dangerous habit, inasmuch as disease has been known 
to be conveyed in that way into the system. 

.. . . . .. 
Russian Penal Settl elllents. 

Dr. Benjamin Howard, who since 1859 has made a 
special study of penology, has arrived in England 
from a fourth visit to Russia and Siberia, undertaken 
for the purpose of confirming and bringing up to date 
the observations made by him in Saghalien and else­
where since 1888. In the course of a conversation with 
a representative of Reuter's Agency, says the London 
Times, Dr. Howard touched upon some of the results 
of his investigations. He said : 

• .  The special object of my last journey, which occu­
pied six months, was to complete my studies regard­
ing the recapture, redistribution, and means of forward­
ing Siberian exiles. I have been through every con­
vict and exile prison between St. Petersburg and 
Siberia. I have waylaid exile gangs by road, rail and 
river, examined when empty the convict barges on 
which they were <.lonveyed, and have had opportunities 
of speaking to every man on board when the boats 
have been full. For hundreds of consecutive miles I 
have kept observation on the gangs in order to see 
them under all conditions. " 

Asked concerning the result of his observations, Dr. 
Howard replied : 

" In its main principle of productive labor the 
Russian penal system is worthy of imitation. In its 
general maladministration it is worthy of reprobation. "  

Asked t o  explain the strangely divergent accounts 
of Mr. De ,Yindt and Mr. Kennan, he declined to con­
firm or deny such statements. He continued, " I  can 
only speak of what I have seen. The administration 
of the Siberian system rests so largely with individuals 
that almost anything may be possible. Of all that is 
bad in Siberia proper, Saghalien has had the reputa­
tion of being by far the worst in every particular. " 

Comparing the lot of Siberian exiles with that of 
convicts in other countries, Dr. Howard remarked: 

" The result of my experience has been to show that 
the treatment of a convict largely depends upon him­
self. After a Siberian exile's term of two years' im­
prisonment is over there is nothing to prevent him 
in three to fi ve years from becoming, within certain geo­
graphical limits, a free man. This shows good in a 
general way, with very special exceptions. Escap e 
from Saghalien is practically impossible. A political 
exile or a m urderer in Saghalien l ives with his family 
in a well built, and often pretty, four-roomed cottage, 
with its vestibule and garden. The island is populated 
mostly by murderers or by persons guilty of similarly 
serious crimes. They work peaceably and quietly on 
their farms, and walk about the streets to all appear­
ance free men. You go into the bureaux of the prisons 
and you see men writing at rows of desks. Their 
general d emeanor and the appearance of the place 
is not unlike that you wou ld see in offices in any part 
of the world. Yet each man is probably a convicted 
murderer. Russian convicts, instead of being a heavy 
charge on the resources of the country, are a source 
of revenue. Convict labor has added to the Russian 
empire an island the length of England, not an acre 
of which was previously under cultivation, and it is 
only the population of Siberia by these people that 
has made possible the line of the Trans-Siberian Rail­
way-the envy of the whole world. " In conclusion, 
Dr. Howard said : " The main lesson to be drawn from 
this system is the absolute futility of punishment 
fot' its sake alone. The first principle taught is that 
of self-maintenance. Convict labor should be pro­
ductive of a net profit to the state, so that instead (as 
in England, for instance) of costing many millioIJ �, it 
should prove a source of annual revenue by putting 
in force organized forms of i ndustry suited to the 
capacity of the respective criminals. By the means 
employed in Siberia the convicts do not lose all self­
respect, and are often better fitted than before to be­
come useful members of society. In the English and 
some other prison systems the outcome is generally the 
opposite. The result of the convict's incarceration and 
of the useless forms of labor on which he has been em­
ployed has often been merely to generate a vengeful 
feeling which tends to render him a habitual criminal ."  

... 4 . " " 
AN effort is to be made to place the Aeronautical 

Society of England more prominently before the public 
by the issue of a serial quarterly, if not more fre­
quently, containing reports of the meetings of the 
society, original articles, and records of the doin/.1:s of 
aeronauts at home and abroad. The honorable secre­
tary of the society is Capt. B. Baden-Powell. 
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MARCH 20, 1 897.J 
\£'orresponuence . 

Kind Words froID an Inventor. 

To the Editor of the SCIENTIFIC AMERICAN : 

1 am pleased to acknowledge the receipt of the pat­
ent on typewriter attachment which you succeeded in 
obtaining for me. The next thing will be to make 
something out of it, if possible. The reference which 
YOll lllake in the SCIENTIFIC AMERICAN will be invalu­
able in making its existence known. 1 will add that 1 
began taking the SCIENTIFIC Al\IERICAN when a boy 
long prior to the date when you published the articles 
on mechanical drawing by Prof. MacCord, and for years 
I considered the paper as almost necessary to my exist­
ence, and I will frankly state that much of the mon ey 
which I have made in later years has been a result of 
information gained from the study of the paper in 
years past. I consider it to be one of the greatest edu­
cational factors, and well known though it be, it is not 
as well known as it should bE'. It ought to be in the 
possession of every boy in the land. 

Minneapolis, Minn. W. P. BUTLER. 

U nique Magnetic Experitnent. 

Some time ago Folgheraiter began testing old Pom­
peiian and Tuscan vases with the view to determining 
thE'ir polarity, his theory being that they would retain 
the same direction of magnetization as when baked, 
and that this would correspond with the magnetic dip 
at that time. He has now completed, for the present, 
this investigation. Speaking of this, the London Elec­
trician says : 

A unique interest attaches to this work. It will be 
reTIlem bered that he was trying to discover the mag­
netic dip, say, at the time of Romulu s, by the present 
TIlagnetization of Tuscan vases. He proved that the 
clay they are made of is magnetized in the direction of 
the earth's magnetic force during firing, and retains 
that magnetism indefinitely after cooling. Some of 
these vases, notably the wine jugs, oinochoai, could 
only stand upright in the furnace, and might, there­
fore, serve as self-registering indicators of the magnetic 
dip. Now, the most curious fact brought to light is 
that the north-seeking pole of these vases has a variety 
of dips from 25' above to 250 below the horizon, but 
never more than that. Hence, our author argues the 
dip cannot have been anything like its present value 
(600 at Florence) at the time of the Roman kings. He 
is inclined to think that the north-seeking pole pointed 
a few degrees abovE' the horizon in the eighth century 
B. C . ,  and that the needle was (or would have been, had 
it existed) horizontal a few centuries afterward. 

• 1 • •  
A ndree' s Balloo n  Voyage. 

The government of S weden has notified the Cana­
dian government that Herr Andree will start from 
Stockholm about the end of June for Spitzbergen to 
attempt his balloon voyage to the North Pole, and it 
requests that instructions be given to Canadian officials 
at different points in the Northwest Territories and 
H udson BaJ region to report the balloon if it is 
sighted. Herr Andree has the hearty support of the 
Swedish government, and he will go to Spitzbergen 
this year at the public expense in a government vessel. 
His balloon house and much of his equipment is at 
Dane's Island, on the northwest coast of Spitzbergen. 
It is to his advantage that most of the preliminary 
work req uired before he;can start in his balloon is already 
done. The complaint was made last summer that the 
men who put up his balloon house, eighty feet h igh, 
were not the speediest of workmen, and that before 
he was ready to start the few days of favorable weather 
had passed, and then the unintermitting north wind, 
t hat would have carried his airship south, defeated 
his hopes entirel y. 

The balloon house, well built, well anchored, and 
sheltered on one side by a high hill, is believed to have 
passed the winter in good shape and to be now ready for 
his occupancy ; so he has not before him this season 
the five weeks of work that were required to put up 
the house last year. 

H err Andree will carry about four months' supplies 
of food with him. in addition to his boat, a folding 
Il.ffair that packs away neatly above his car, his sledges, 
and other equipment. If he has a good wind from the 
south, he thinks he will be in the neighborhood of the 
North Pole in a day and a half to t wo days after 
starting. His hope is that he will be carried across the 
polar area. \Vhat he wants is  a south wind with a 

slowly falling barometer, for he believes that undE'r 
such conditions the wind will persist in the right 
direction as long as he has need of it. 

Even if Andree crosses the polar area and lives to 
get back, the difficulty wi ll  be to do any exploring that 
will amount to m uch. It is not likely that from a 
balloon he can make more than the slightest kind of a 
reconnaissance. Suppose he drifts across the unknown 
area north of America and discovers land masses. He 
will not be able to map them in any satisfactory way, 
and is not likely to tell much about them except to 
report their existence. 

One of the most interesting questions to be solved 

je itutif ie  jmttinlU. 
when Mr. Peary's plan for completing exploration be­
tween Greenland and the North Pole is carried out, is 
whether the deep sea discovered by Nansen, and traced 
to the north of Franz Josef Land, extends into Ameri­
can Arctic waters. That question and many others 
that still make polar research worth while cannot be 
settled from a balloon. 

• • • •  
Recent Patent and 'I'rade Mark Decisions. 

Griswold v. Seymour, Comr. (Ct. of Ap. D. C. ), 78 Of. 
Gaz. ,  482. 

Bale Ties.-It has been held that there is no novelty, 
in view of the prior art, in making a tie or band, one 
end of which is twisted into an oval loop formed of the 
wire itself, the lower end of the loop being narrowed 
into an angle no larger than the diameter of the wire, 
so that in use the free end of the wire, after being 
brought around the bale and introduced into the loop, 
is then pulled or jerked do wn into the angle and 
wrapped about the wire. 

Aggregation.-Where a V-shaped loop has bE'en used 
in bale ties so that the free end of the wire could be 
secured in the angle of the loop and where otherwise 
formed loops have been made integral with the wire 
or band, there is no invention in combining the two 
features in the same patent so that the V-shaped loop 
would be integral with the band. 

Hien v. Pungs (Ct. of Ap. D. C.) ,  78 Of. Gaz. ,  484. 
Rehearings.-Court endeavors to bring to a case in 

the first instance the best judgment it possesses, so 
that its decision should have the element of stability ; 
therefore it is unj ust to the eourt and parties that an 
argument should be held back by the counsel until 
after the decision for the purpose of using it only at a 
rehearing, and in such case a rehearing will be refused. 

Snyder v. Fisher (Ct. of Ap. D. C. ) ,  78 Of. Gaz. , 485. 
\Vhat Amounts to Invention.-J ust where the line of 

invention lies in an accomplished result is difficult to 
determine, but it must extend beyond the mere novel 
and useful and into the domain of original thought, 
although the extent of the mental process is immaterial, 
as is also the question whether the result came out of 
long consideration or was the revelation of a flash of 
thought. Simplicity does not negative in vention. 

Briggs v. Seymour, Comr. (Ct. of Ap. D. C.) ,  78 Of. 
Gaz. , 169. 

Construction of Claims.-A claim relating to a new 
invention is entitled to considerable latitude of con­
struction, but where the claims are for the same sub­
ject matter as prior patents, and especially where the 
�ame person is applying for the patent, the construc­
tion must be strict and narrow. 

Foreign Art.-There is no invention in applying to 
an ice planing machine a construction of cutter head 
old iu wood planing machines, as the uses are analo­
gous, and the decision in Potts v. Creager does not 
apply. 

Hill v. Parmalee (Ct. of Ap. D. C.) ,  78 Of. Gaz . ,  170. 
Evidence in Interference Cases.-In this case Parma­

lee had a patent issued eight months before Hill 
applied for one, and the latter delayed the filing of any 
claim until more than seventeen months after having 
reduced the invention to practice. It, therefore, is 
incumbE'nt upon Hill to make out his case beyond all 
reasonable doubt in order to succeed. 

Admission by Contract.-In this case Hill and his 
assignee , for four months after their alleged discovery 
of Parmalee's patent, admitted the validity of the 
latter's invention, for Parmalee, during such time, was 
in the course of executing' a contract with the assignee 
regarding the patent, and with the knowledge and 
concurrence of Hill, and neither Hill nor his assignee 
intimated that Parmalee was not the true inventor and 
had taken it from HilL Hill's case was made worse 
because it seems that this interference proceeding was 
brought on after Parmalee's refusal to accept the pro­
position of Hill's assignee in order to compel him to 
do so. 

Walter Baker & Company v. Baker (C. C . ,  Va.) ,  77 
Fed. , 181. 

The Use of One's O wn Name in Trade. -Any man 
has a right to use his own name in connection with any 
business he honestly desires to carry on, but he will 
not be allowed to use it in such a way as to injure 
another having the same name ; and equity will direct 
him how he shall use his name to denote his individu­
ality. In this snit parties named Baker began in 1780 
to make and sell preparations of chocolate at Dorches­
ter, Mass. , and the business has been carried on ever 
since at that place. The goods made have been put 
up in various forms and bearing the word " Baker " in 
connection with the name of the place and time of 
establishment. In 1894 a citizen of \Vinchester, Va. , 
named Baker began making chocolate goods, putting 
them in packages with marks and labels much like the 
Massachusetts parties' and bearing also the words 
" \V. H. Baker & Co. , Winchester, Va. , Established in 
Mercantile Business in 1785. " The latter date was used 
because his ancestors or some of his kindred had been 
engaged in the wholesale business since about that 
time. It was held to be unfair competit ion. The 
court restrained the defendant from using in connec-

tion with his name the words " Established in Mercan­
tile Business in 1785, " and also from using yellow labels 
and otherwise using his name so that it would be con­
fused with plaintiff's name. 

" Germau Sweet Chocolate " as a Trade Mark.-The 
words " German S weet Chocolate, " especially where 
the word ;, German " is the name of a man and is not 
intended to be geographical, is a valid trade name and 
is infringed by the words " Germania Sweet Choeolate. " 

Unfair Competition.-One who enters into competi­
tion with another and older firm with the same name 
and same business is under obligation to more widely 
differentiate his goods from that of the older firm than 
is required of third perSOllS. 

Tannage Patent Company v. Adams (U. S. C. C. ,  
Pa. ), 77 Fed. , 191. 

ProcE'ss for Tawing Leather. -The Schultz patents, 
Nos. 291, 784 and 291, 785, for process of tawing leather, 
on a hearing on motion for preliminary inj unction, 
were held not to have been anticipated by the Fran­
cillon English patent of 1853, each relating to dyeing 
and printing silk, wool, and other animal fibers. 

Preliminary Injunction.-When the patent has been 
sustained by the Circuit Court of Appeals, the only 
question to consider on Illotion for a preliminary in­
j unction in another suit on the patent is that of in­
fringement, unless there is new evidence of such con­
clusive character that, if it had been introduced in the 
former case, would have overthrown the patent, and 
the burden of establishing sueh new evidence is on the 
defendant, against whom, in such case, every reason­
able doubt is to be resolved. 

American Graphophone Company v. Leeds (U. S. C. C. , 
N. Y.) ,  77 Fed. , 193. 

Preliminary Injunction.-A decision sustaining a 
patE'nt is not conclusive on a motion for a preliminary 
injunction in a suit on the patent in another circuit, 
where a decisive question raised in the latter suit was 
not contested in the former or a motion for a reargu­
ment for the purpose of raising this point has been 
entertained but not yet decided. 

Western Wheel Scraper Company v. Dinnin (U. S. C. 
C . ,  Ill.) ,  78 Fed. , 194. 

Road Scrapers.-The Welch patents, Nos. 37!l, 550 and 
380,068, for improvements in wheeled road scrapers 
consisting of the combination of old elements to

' 
pro­

duce a machine in which vertical, horizontal , and angu­
lar adj ustments may be made by the man who rides it 
without stopping the machine,_ have been held valid 
and infringed by a device containing all the substan­
tial elements except that rods are substituted for chains 
for changing the position of the scraper blades. 

Invention.-While all the elements of a road scraper 
Illay be old and the ultimate result old, if one has so 
organized these old elements, as a whole, that vertical, 
horizontal, and angular adjul'tment of the scraper 
blade was effected without stopping the scraper, and 
were used instead of clumsy manual manipulation, a 
distinct advance in the art is shown. The concatena­
tion of old elements differs and clumsiness of adj ust­
ment is more thau mere mechanical adaptation. It is 
the conception, the invention, the mental creation 
which manifests itself in properly organizing old means 
for a new purpose. 

Novelty.-The fact that defendant copied the device 
shown in the patent almost complete is evidence tend­
ing to show novelty and usefulness. 

Two Patents on the Same 'l'hing. -Where two pat­
ents seem to be but separate expressions of the same 
conception, the latter enlarging the conception of the 
former, the validity of both will be sustained. 

. · e • 
The Life Saving Scrvice. 

The United States Life Saving Service, in its annual 
report for 1895, states that there are 251 l ife saving sta­
tions on the Atlantic, Gulf, and Pacific coasts, and the 
Great Lakes ; 184 of these being on thE' Atlantic coast 
line. There is but one river station, at the falls of the 
Ohio, at Louisville, Ky. During' the year, 675 disasters 
to vessels on these coasts were reported, involving 
property valued at $10, 725, 175. Of this property nine­
tenths was saved by the life saving stations and salvage 
and wrecking companies working together. These dis­
asters involved the lives of 5, 823 persons, with only 26 
lives actually lost. Of the 675 vessels in jeopardy, 73 
were lost. On the New Jersey- coast, with 49 stations, 
about 1,000 persons were on board ships in danger, and 
only one life was lost, and only $83, 535 worth of pro­
perty was lost out of the $2, 000,000 worth in periL The 
total net expenditure for the service in 1895 was $1, 285, -
577. 

• • • • 
Trans-Mississippi Exhibition. 

The Trans-Mississippi Exposition at Omaha will 
have nine main buildings. This was determined at a 
recent meeting of the executive committee. The build­
ings are to be as follows : Building No. 1, Agriculture, 
Horticulture, and Forestry ; No. 2, Mines and Mining ; 
No. 3, Manufactures and Liberal Arts ; No. 4, Fine 
Arts : No. 5,  Electricity ann Machinery ; No. 6, Audi­
torium (made after the model of the Salt Lake Temple) ; 
No. 7, the Nebraska building ; No. 8, Grand Army of 
the Republic building ; No. 9, the Silver Palace. 
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ALEXANDER HERRMANN PRESTIDIGITATOR. 
BY W. E. ROBINSON. 

The late Alexander Herrmann, the subject of this 
article, was born i n  Paris, France, February 1 1 , 1843, and 
died in his o wn private car on December 1 7, 1896, while 
en route from Rochester, N .  Y. , to Bradford , Pa. 

He came of a family of great prestidigitators. His 
father Samuel Herrmann being the first of that name, 
also the original of the modern magician to use the 
word " prestidigitator " as a title of his profession. 
Samuel Herrmann was the most famous conj uror of 
his day and a great favorite of the Sultan of 'l' urkey, 
who, whenever feeling indisposed, would invariably 
send for him and pay a princely surn to be entertained 
by this lllan of magic. 

The next in the family to pick up the magic wand 
was Carl Herrmann, who was the fi rst of the H elTlIlanns 
to v isit A1l'erica. likewise the first to use and introduce 
the name prestidigitator in this cou n try. Carl was 
Alexander's eldest brothel' and achieved great success 
in the world of magic, and at the time of his death, 
which occurred June 8,  1887, at Carlsbad, Germany, left 
behind a large fortu l l e .  Carl and Alexander callie of a 
family of sixteen children, Carl the eldest and Alexan­
der the youngest. 

After Carl took up magic as a profession, the father 
retired and took up the study and practice of medicine. 

It was the father's fon dest hopes to make of his 
youngest and favorite son Alexan der a ph ysician, b ut 
fate d ecreed it otherwise ; the youngster's mind did not 
bear in that direction, but in the same channel as the 
b rother's, and that was magic. His whole desire and 

J c itu t if i c �mtricau. 
the part of a m agician in this play of life and acted it 
well. Carl H errmann was very sedate, and presented 
his magic more in the manner of a scientific lecture, 
and always on the mysterious and tragic side, whereas 
Alexander was ever gay, his tricks one and all had a 
happy or mirthful ending, he was always striving to 
make the public laugh as well as mystify them. Carl 
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of fifty-tw o  cards, evenly stacked up, first into halves 
an d then into quarters, almost as clean as if done with 
a knife. It was while performing before Nicholas, the 
Czar of all the Russias, that h e  made a great impres­
sion with this feat. At the conclusion of his enter­
tainment, the Czar complimented Herrmann upon 
his skill, and also decorated him, at the same time 
smilingly relllarking he would show Herrmann a 
trick. The Czar, who was a man of wonderful 
strength, in fact most Russians are, took up a pack 
of cards and tOl'e them in half, and with good 
hUlllor asked H errmann what he thought of it, and 
if he could duplicate it. 'W hat was his surprise to 
see Herrmann take one of the halves of the deck 
and tear it into quarters. Herl'lll ann was as clever 
with his ton gue as he was with his h ands. He had 
mastered French, German , Spanish, Italian, Russian, 
Dutch and Engl i s h ,  which he spoke with t hat del ight­
ful accent we all l i ked to heal'. He also had a fair 

! know ledge of Portugu ese, Chinese, Arabic and Swe­
i di�ll .  He had recei \'ed j ewels and been decorated by 

almost every sovereign of Europe, alllong which were 
a cross from the King of Belgium, one from the late 
King of Spain, it ring from King of Portugal, another 
from Prince of \Vales, and various other gems and 
medals. 

It was at private entertainments, cl ubs, and like 
places, that one ha<l a ehanee to S2e H errmann's true 
skill as a presti digitator. For it wa� t hen he worked 
impromptu, and of course w i t hout allY apparatus, sim­
ply depen d i n g  upon his lLl anual dextel·i ty. One trick 

I that caused more tal k and won derlll ent than the rest 
alllbition was to becolue a magidan. Like fat her l i ke was the vanishi n g  g l ass of wine.  Just as h e  wou ld place 
SOIl . H e  coaxed his brother to accept him as his assist- a wine glass, full to i t s  brim with sparkling wine, to 
ant, and finally one d ay young Alexander was missing. his lips, he would give a sudden look of snrprise, and 
The fact was he had been kidnapped and taken away an exeiallJ ation, amI lo ! the glass of wine had disap-
by Carl , with whom he made his first p ublic appear- peared frolll his hand, only to be reproduced ill1medi-
ance at the age of eight, at a performance given by atel y  fro III will e bystander's coat tail pocket. 
Carl in St. Petersb urg, Russia. E ven at that early age He would aliio abstract from a person's finger a ring, 
his great dexterity and ingenuity and presence of mind \vhieh had j ust been p l aced there by H errmann, while 
were simply marvelous,  and his brother benefited ALEXANDER HERRMANN. all eyes were gazing at it. Anot h er clever deception was 
greatly by his genius and built castles in the air of the the ehan gin g  of a sil vel' dollar into a twenty dollar gold 

presented magic as a drama, Alexander as a comedy, great future in store for them both ; but his dreams piece. He would alw cause to disappear a mag'nulll 
and it is doubtful i f  any conj uror has done more to were rudely awakened by the sudden appearance of the bottle of champagne, holding about two quarts, and 
elevate the art and bring it to a successful recogni-father, who had traced their whereabouts and immedi- then take it from under a gentlelllan's coat. T hese are t.ion as a healthful, innocent aUlUselllent than he has. 

ately returned home, taking Alexander with him. . . . a few of the countless number of p ure sleight of hand 
But the youth's attention could not be diverted from HIS h�nds werp �rall1

.
ed

. 
to � marve�ou� state of r

.
e- tricks with which he was identified. He was also a very 

h· h f '  H '  
. I d tl ht sponsIveness. HIS  mIsdirectIOn, as It IS termed In I l t ' l  

. 
t l " t t f l ' d d ·t IS c 08en pro e8SIOn.  IS Ilun( an . IOUg S were . . , . . .  goO( ven 1'l 0qlllS ane IlllI a or 0 )11' s, an qUI e 

b t ·t d d h 
. 

f d t ·  magician s parlance, was sImpl v beyond descl'lpbon. 1 'tl I '  h d t '  l ' d I 1 I d ever a ou I ,  an one ay e was again oun wan mg, ' . . . ' .  . c ever WI , 1  us an s a J u gg lllg an lan( s la ows, 
it afterward having been proved th;'t he had written to If Ius eyes

, 
looked 111 a

, 
��rtalIl dU'ectlOn, y

,
ours were but these were silllply for his own amusement and 

h ' b th h t f h '  Th' t ·  th f t1 bound to follow them, as If compelled to do so by some practice. IS 1'0 er, w o
. 

sen
. 

or lIn. . IS In�e ' e a ,  leI' 
III 'sterious )owel'. 

made a corn prollllse WIth Carl, statmg that If Alexander's k I, t 1 . bb h t ·  d h 
The l ines in his hands were the most wonderful stu­

education be not neglected, he could continue with I e rrmarl ll s pe .
10 y

. 
was ypno ISI�I , an e was a dents of cheirograph y  and professors of palmistry had 

C 1 h tl d t t t t t t master of t.hat w
.
eJrd SCIence, alld attl'lbuted manv of '1'1 I '  h' f "  t '  t aI' , w o .  lereupon engage wo cOlllpe en · u ors o .  " . .  , . . , " "  . ' ever seen. ley c alIll IS  power 0 lmagma ·lOn mus 

t I 'th d '  t t th l' F . h iS successful fedts at prn ate as \\ ell as p ublIc per- I 1: tl . I t f' . I 1 tl rave WI an Ins ruc e young prot Igy. or SIX . .  . lave )een no llng s lor , 0  lluracu ous, as Ie was . J e  
s the brothers worked toO'ether visiting SI)ain formance to ItS u se, altho ugh he never gave publIC l)osses80r of three lines of ima!.dnation, instead of one. year . 

. . .... , 
. ' demonstrations of it. � 

France, Germany, RUSSIa, and the surrouncl1ng coun- '1'he lines also denote a generous heart, a seeker after 
Herrmann's great forte was cards ; not only was he 

tries. And then again the parpnts had Alexander friends hip, a determined nature, and a man who would 
taken away and put to school at the University of have made a good painter or m usician. 
Vienna to finish his education. But at the age of six- '1'he hands of H errmann were slender and tapering, 
teen the old desire and fascination for magic possessed very much like a lady's hand, The im pression of h is 
him, and having received a proposal froUl his brother hand was taken a few days after his  death, and ap-
to join forces and make a tour of the world, he again pears to be a short hand. This is accounted for by 
ran away from the old folks. the fact that the hands had become slightly curled 

Their first appearance in America was at the Academy inward, consequently the foreshortening of the same 
of Music on Monday, September 16, 1861.  After tour- in the picture. 
ing this country a short while they left i t, returning '1'he name of H errmann, let us hope, will, like the 
again at two different times, once, Monday, September b rook, go 011 forever. Leon Herrmann, a nephew of 
11, 1865, and the next time Monday, September 20, 1869. the deceased, who resemblES him very closely, is now 
This was the opening night of their last joint engage- I in A merica, having taken up the work of magic where 
ment, and on this night Carl introduced Alexander to his uncl e had l eft off. 
the audience as his brother and successor. After this 
engagement Carl continued a short tour of this country, 
while Alexander went to E urope, where he appeared 
in the principal cities, and also made a tour of the 
Brazils and Soutli America, and also made a relllark­
able run of one tho usand performances at the Egyptian 
H all, London, England, after which he returned to the 
United States in the year 1874 ; since which time he 
had made this country his home, becoming a naturalized 
citizen in Boston, Mass. , in the year 1876. His career as 
a magician was one uninterrupted SUllcess, and 1 
doubt if any man was more of a public character than 
himself. 

Herrmann had a remarkable resemblance to his 
" Satanic Majesty, " and he cultivated the likeness as 
much as possible, well knowing the public ideal of a 
m agician was one who looked like the " old boy. " 

His aspect was not forbidding, however. He was 
ever genial and kind to those about him. He had a 
thin face and sharp, piercing black eyes, an d added to 
this a pointed beard or goatee, and a heavy mustache 
c urled up at the points, and a head of curly hair ; such 
a man looked the m agician, and the public expected 
him to do things magical as a matter of course, and it 
is safe ' to say, i n  no way were they disappointed. 
" Magicians are born, not made, " was a favorite ex­
pression of his, and Dame Nature certainly had him in 
view for one when she brought him to this sphere. 

His success lay not only in his skill as a manipulator, 
but also in his witty remarks and ever-running fi re of 
good-natured small talk He was a great conj uror and 
clever comedian, and a fine actor, for he was playing 

I 
IMPRESSION OF HERRMANN'S HAND. 

. 4 . ,  • 
Insanity a lltl rruberculosls Anl0ng Negroes. 

A correspondent of the Lancet says previously to 
the abolition of slavery there was very little t u bercu­
losis or in sanity i n  Alllerica among the negroes of the 
Southel'll States, who were o bserved to enjoy a relllark­
able i llllllunity from both aft'eetions. After emancipa­
tion they appeared to quick l y  lose this im munity, and 
at the presen t tillle are excepdingly s l l scepti ble to both. 
ForIllerly,  although in a state of slavery, they are said 
to have beeIl well cared fol', com pelled to lead orderly, 
regular lin,s, and kept from dissipation and excess. 
Freedom removed these restraints, and they quickly 
plunged into riotolls and vieious habits. A physician 
who has i n vestigated the s u bj ect writes in a trans­
atlantic contemporary that " the rapid increase of 
in sanity and consumption in this race is due to a COIIl­
bination of causes and conditions. They have devel­

oped a highly insane, consumptive, syphilitic, and 
alcoholic con sti t ution which predisposes them to dis­
eases they were formerly free from. In this disturbed 
and unstable condition they seem to be totally unable 
to resist the sl i ghtest excitement. Recent mortality 
returns show that the death rate of the colored people 
from til berculosis is three times as high as that of the 

master of the ordinary tricks of causing eards to dis- whites. " 
appear, to aga.in reappear under some stran gers' vests 
or in their pockets, but he could also with the gl'eatest 
ease and grace distribute them about a theater with 
great accuracy;  sending' them time and time again into 
the very laps and hands of individuals asking for them. 

By long practice Herrmann was able to tear a deck 

FHANCE seelllS to be bent on conquest in Abyssinia. 
Besides Prince Henri of Orieans' expeditions, two 
others, one h eaded b y  lU. Bouvalot, the other sent out 
b y  the French U ppel' X i le Company, have j ust left 
France for Menele k's country, 
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COMPRESSED AIR SYSTEM ON THE UNITED STATES the top o f  the c y l i nder, the tray with i t� load i s  raised 

MONITOR TERROR. to the required height and the latter is placed in the 
(Continued frolll first page. ) pocket� of the loadi n g  car. 

that was claimed, we lllay look for it;; f urther adoption T here are t wo of t hese cars, one for each gun, ana 
among the navies of t he world. they travel UpOIl two vertical hoists or track ways which 

The air for driv i n g  �he " ariou" pneumatic devices is  lead up to the b reech of the guns. The hobting is done 
cOllI pressf'd by two separate engi nes, one being placed by two pneu matic cylinders located o n  the tioor 01 
in the hold Ileal' t ilE' for ward t u rret and the other near the tunet bet ween the guns.  Attached to each piston 
t he after t u rret o n  the berth deck. '1'he working pres- rod and beneath each cylinder i" a set of mu ltiplying 
s u re is 12.) pounds pel'  square inch, and there is  no shean'", O \'er t hese passes a wire rope, one end of 
re.-;ervoir for the a i l' except an eight-indl 
p i pe, wh ich runs t h rough t he vessel and sup­
plies the two t u rreb and also the steeri n g  
de\'ice i ll t h e  st eeri n g  roolu at t h e  ext�'ellle 
after end of t he ship. T hese t wo engines 
s u pply suffieient a i l' for t um i ng the t u rrets, 
e l e vating the gllns,  l i ft i n g  t h e  alllIll u nition 
into the eages, rai s i n g  the eage" to the breeeh 
of the gun, r a l l l l u i l l g  hOIlle the charge, clos­
i n g  t he b reeell ,  (' hecking the recoi l ,  and, 
lastly, aIllI 1 I l0st i I llpo rtant operation of all ,  
steeri n g  the ship i t self .  

The t ,,'o t u r u i l l g  e n g i nes are p l aeed upon 
the floor of the t u rre t .  o n e  011  each �ide of  
t h e  b i g  gnl l� .  Eaeli  e l l g' i n e  h a� hyo e y l i ll­
del'S, 8 i I l�he� i n  d iallleter by 14 inches st l'Oke. 
A worIll 011 t l I p  cnUlk shaft operates a set 
of gears by w h i e h  t he power is  lll llltipJied 
many times O Y el' befo!'p it reacllf's a driv­
i n g  pin ion, w h i c h .  ill  ('0 1 1 l1l10n with the ell­
gine and gears. is  f i l ' I I l I �' bolted to the framing 
of t h e  t u !'rl't  H n , 1  of eo u rse t u r l l s  with it.  
The pinion mesh es w i t h  a large e i re l i lar rad;;: 
w h ieh is bolted to t h e  (1eek of t h e  s h i p  and 
lies i l ll l lled iat ely w i t h i n  t he c i re li lar steel 
track upon w h ich the t u rret rotates. The 
engiIles are eontrol led b y  su itable le\'ers and 
halld wheels s i t  uated withil l  easy reach of 
the officer in the sight i n g  hood, the latter 
being placed over aw1 bet ween the gUliS, 
as sho w n  in the seetional view, Fig. 1. 

pressure on the recoil side of the pistons is about 
500 pounds per square inch. As the gun recoils, 
carrying the pistons with it, this pressure is 

rapidly increased by compression. To reduce th e 
pressure at the end of the recoil, a tapered rod is 

provided, which passes through the center of the 
piston and allows the air to pass more and more 
freely to the counter side of the piston as the gun 
ret\lrns. The residual pressure is utilized to return the 
gun to its firing position. Perhaps there is no part of 

the llIallY operations performed by COIll­
pressed air on the Terror in wh ieh the power 
shows t o  better advantage-the elastieity of 
the air preventing all shock and providing 
all easy cushion in the recoil and counter 
reeoil. 

'1'he elevat ion and depression of the gun 
is effected by means of a l lIassive ram, whieh 
is h inged to the floor of the tu rret and bears 

Fig. 3.-HANDLING ROOM OF THE MONITOR TERROR - PNEUMATIC 

LIFT FOR LOADING CHARGE INTO CAGE OF AMMUNITION HOIST. 

The last and most important duty per­
formed by the eompressed air is that of 
steering the ship, The interior of the steer­
ing room is shown in Fig. 4, and the work is 
performed by the two 10ll g horizontal cylin­
ders which will  be noticed arranged OIle on 
eaeh side of the t i l l er. They are provided 
with a COllI IIlon piston rod , i n  the center of 
wh ieh is a hollow crosshead in whieh the 
til ler is free to slide as it is swun g right 01' 
left by the movement of t h e  pistons. COIll­
pressed air i s  admitted to the outer ends of 
the cylinders by means of a D valve, the air 
being simultaneonsly ad mitted at the baek 
of one p i ston and exhausted from the other, 
aeeording as the helm is to be put over to 
port or to starboard. Air is also admitted at 
all t i mes at the inner ends of the cylinders, 
a nd a pipe con nects them, so that as the pi:-;­
tons move, the air may flow freely from t i l e 
i nner end of one cylinder to the inner e n d  of 
t h e  other. I n  the ctnter of the eonnect i n g  
pipe i s  a bypass valve, which i s  open w h e n  
t h e  t i l ler is bein g m oved, b u t  closes when 
it has been traversed the des i red al lgle and 
holds the ail' imprisoned in the cy l i l l ders, 
thus loeking the tiller bet ween two elast ic 
eushions. '1'he heavy shocks to w hich the 

against a shoe 011 the uIlder side of the gun earriage 
near the breech of the gun. Ou each side of the turret 
is a cylinder eontailling gl yeerine and water, a portion 
of which, when the gun is  to be ele\'ated, is forced by 
compressed air into t h e  ram, the supply being regu­
lated by vah-es whieh are operated by Illeans of levers 
in the sigh t i u g  stat i o n  abo,-e mentioned. 

By referenee to t h e  large �ect ional view of the turret, 
Fig. 1, the reader can obtain a clear idea of the method 
adopted for sigh t i n g  the great 10 inch guns. Fl'Om the 
forward end of the m assi v e  gun carriage, a smail vertical 
rod is carried up to a bel l-crank lever situated Ileal' the 
roof of the t urret. Anot h er rod extends from the short 
ann of the level' and is connected to another bell- crank 
lever attached to the s ighting hood. The long arm of this 
le\'er carries a sighting telescope which i s  placed oppo­
site one of the narro w horizontal slits which are eut 
through the side of t h e  l I OOt\ .  The systeln of levers is 
so proport ioned t hat the a x is of the teleseope and the 
axis of the gun w i l l  al  ways 
be paral lel, any change in 
the elevat ion or t raini n g  of 
the g u n  being aceo lll  panied 
by a sillli lar change in the 
position of the teleseope. 
'Vith his eye at the tele­
seope and his h and upon 
the levers w h ich control 
the air valves of the turn­
ing and ele\'atillg llIachin­
ery,  the officer brings the 
cross hairs of the t eleseope 
to bear u pon the mark, 
an d b y  pressing an eleet ric 
b utton h urls a 500 pound 
steel proj ect ile with unerr­
i n g  precision at the hostile 
s h i p .  

wh ich is fa�tellecl to t he floor of the tu rret, t h e  other 
end being carried to the loading car, '1'he speed of the 
rope is so adj usted t hat the full  stroke of the pistons 
wiII serve to hoist the loading ear from the floor of the 
handling room to the breech of t h e  gllIl. By ref( ' \ '(, I1( ' "  
to Fig, B, it will be seen that the loadiug car ( '!'HI 
taius t ! t ree paral lel pockets, which rotat e w i t h i l l  
the frame of t h e  cal', friction wheels being i l t t el 'posed 
to faei litate the I llovement. One of th.e pockef� ('a ni ,,;.; 
the shell al1<i the- other t wo the powder eh arg" . ' 1 ' 111-' 
car i s  automat ieally brought to It stop with the lowest 
pocket contai uillg the shell immediately in line with 
the breech of t he gun. 

It is then pushed hOIlle b y  a teleseopic rammer which 
is operated by cOIllpressed ai r, the val ve which admits 
the air being worked b y  a lllall  who sits astride of the 
cylinder. It \ . . ill be noticed t h at the rallt mer is carri ed 
by a bracket bolted to an extension of the gun ear­
riage, and it is  consequently h e l d  at all t i mes in t m e  

tiller is subject i n  rough weather w i l l  thus be received 
and absorbed b y  the air, and the framing of the ship 
�vill be proportionately relieved of the strain.  

Provision is abo made for steering the ship by eIec­
t l ' i t ' i l y  or by hand power. For the latter purpose an 
auxiliary tiller, which can be quiekly coupled to the 
�'udder head, is placed above the pneumatic cylinders. It 
is operated by means of an endless wire rope wh ich 
passes throngh sheaves at the end of the tiller and 
round a drum attached to the deck beams overhead. 
The drum is controlled through a chain and sprocket 
gear by the large hand steering wheel shown in the en­
graving, The steering may also be eon trolled by an 
electric motor which is located in the sallle com part­
ment. The shaft w h i ch operates the val\-e of t h e  
pneumatic cylinders h a s  three clut ches u p o n  i t ,  by 
manipulation of which the steering may be carried O il 
by electrical connections from the pilot house or 
from either of the turrets. D uring the tests of last 

November the ru dder \"as 
turned from hard a-port to 
hard a-starboard in the 
very short time of six sec­
onds. I n  testing the t u rret 
engines, the a i t· was ex­
hausted from the reeei\'er 
and the compressor was 
started. I n  a few seconds 
the 250 ton t u rret began 
to move, an d in 4 ;) seeond s  
t h e  full worki n g  pressure 
of 12Ci pounds to the square 
inch was realized. It  took 
52 seconds to swing bot h 
turrets cOlllpletely around 
their full  arc of training, 

Those of our readers who 
wish to learn the full  par­
t iculars regardi n g  this  ship 
are referred to our i ssue of  
November 2 1 , 1896, in w h i ch 
an illustrated description 
of a sister vessel, the Am­
phitrite, ",:;1 be found. I t  
may b e  briefly stated t h at 
the '1'error is an i I'On , low 
freeboard, coast defense 

Immedi ately belo w t h e  
t u rret i s  the h and l i ng 
1'00111 ,  adjoining which are 
t he magazine and the shell 
rooms, with which i t  eOlu­
lIlunieates through door­
ways which, when not in 
use, are closed by water­
tight doors. Direct l y  be­
low the cell tel' of the Fig. 4.-PNEUMATIC STEERING APPARATUS ON THE MONITOR TERROR. monitor of 3, 990 tons dis­

placelllent and 1 1  knots turret is a pneumatic load-
ing machine, whieh rotates upon a vert ieal shaft, 
and may be s w u n g  to the right or l eft as desirpd . The 
500 pound shell and the cart ridge, the latter ill t wo parts, 
are run out fro m t h eir respeetive rooms on an overh ead 
trolley and p l aeed in t h e  t ray of the loading machine,  
as show n  i n  Fi gs. 1 and 3, The tray is p i \-otally at,  
tached to t h e  body of the l IIaehine by a set of parallel 
rods and a level' w h ieh ('arl'ies at its inner end a ciI'eu­
lar raek.  Abo\-e the rack i s  all ai r c�' l i n d f' r  whose pis­
tOil ! 'od term i n ates in a vertical rack which engages the 
circular rack before mentioned. .By admitting air at 

line w i t h  the bore of t h e  g U l l .  A fter the shell has 
been rammed hOllie, the loading (·at· i s  !'Ota t ed and the 
two sectioll � of the powder' ('art r i dge are brought s lle­
cessh'ely opposite the breech a l l d  pushed home. The 
breeeh plug is then swung round, thrust i llto plae,e and 
locked. 

The recoi l  of the gllll iH cont rolled b�' t wo pneu matic 
cylinders, 14 i nches in diaIlleter and 40 inches in length. 
The cylinders, wI lOse heads ean he seen in Fig, 2, 
below the breech, are seeured to the gnn carriage 
and the pistons to the gun. Before firing, the 

speed. Her armament eonsists of fou r  10  i neh r i fl ed guns, 
carried in two turrets p lated w ith 1 1 �'2' inches of steel , and 
a fe w l i ght rapid fire guns. Her freeboard when fully 
loaded is only a l ittle over two feet, and in a seaway the 
waves roll freelv aeross her main deek. This renders 
her an extremely difficult llIark to hit ,  and only at the 
closest quarters could she possibly be sunk by gun 
fire. 

Our than ks are dne to the inven tor, Mr. A.  A. S p iller, 
of BORton . for the data fro III wh ich our engravings and 

description have been prepared. 
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Cost of Track Sixt y-five Years Ago. 

In a,n old pamphlet which was discovered recently in 
the Astor Li brary, in New York, are some interesting 
figures with reference to the cost of a piece of track 
laid by the Baltimore and Ohio in 1830 and 1831. 1. L. 
Sullivan, evidently a civil engineer, in a report to R. L. 
Col t, estimates that the track laid with wood sleepers, 
wood bearers, and plate rail, exclusive of ground and 
graduation, would cost $4, 362 per mile ; with stone 
blocks, wood bearers, and plate rail, of which the cost 
of iron was $1, 324, the cost would be $5, 115 per mile ; 
with granite sills in line with plate rail, of which the 
iron was $2,037, the cost would be $6, 500 per mile, 
divided as follows : 

Sills at $11 .50 per 100 . . . . . . . . • . . . . . . . . • • • • • • • • • • • • . . . . . . . .  $3,680 
Bar iron . . . . . . . . . . . . • • • • . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  1,300 
Broken stone . . . . . . .  " . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . . . .  . . . . . . .  640 
Varions items. . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880 

This engineer speculated on two ton loads and one 
ton cars, and said in his report that the Baltimore and 
Ohio would be doing a very rash thing if they went 
beyond this point. He also says, " The locomotive 
engine now operating successfully on the Baltimore 
road, made by Mr. Winans to run on a friction car­
riage, though of moderate power, has a great useful 
effect. " 

. 1 . 1 .  
A FOUR SIDED DOVETAIL. 

One who examines ornamental woodwork, such as is 
often seen in old English furniture, finds much to ad­
mire in the dexterity with which much of it is done. 

Aside from its decorative interest, one may sometimes 
find in its construction clever little devices, often 

, the in vention of the skillful workman, and show-
ing sometimes ingenuity that is  very puzzling. 

One is frequently surprised to find seemingly im­
possible things executed in the most simple way, 
and though these contrivances do not always give 
strength to the structure, yet are in themselves 
very interesting bits of decoration. 

A most clever device of this sort is the four 
sided dovetail. 

This is apparently two pieces of wood, usually 
of d ifferEnt colors, and four sided, dovetailed to­
gether end to end, thereby showing on each face a 
dovetail. 

To a superficial observer, and probably to many 
who sought to discover the manner of so joining 
these pieces, it  would prove a puzzle indeed, and 
almost impossible of accomplishment. 

Like many of these peculiar devices in dove­
tailing, the effect and task is consummated by a 
very simple wedge problem. In this case the pieces 1 
are not pushed together end to end, but slipped into 
place from the side. 

'l'he cuts made in the one are so shaped as to 
receive exactly the parts of the other, and also so 
that when joined each side shows a dovetail. 

In Fig. 1 we illustrate the method of laying out the 
work before sawing out the mortise. Fig. 2 show:;: the 
method of joining the two sections, and Fig. 3 shows the 
completed work. 

• • • 
An Anthropologicai Expedition. 

Mr. Morris K. Jesup, president of the American 
Museulll of Natural History in Central Park, has pre­
parations well advanced for an exploring expedition 
which he proposes to send out iu search of information 
in the line of anthropology and ethnology. The expe­
dition will be the greatest, it is said, in point of time 
spent and territory traversed, ever backed by private 
individuals in this line of research. 

America, Asia and Africa will be visited. Such speci­
mens as are collected and such information as is gleaned 
on the subject of man in his earlier sta,ges will be de­
voted by Mr. Jesup to the museum of which he is the 
head. This information, with some details, was given 
to a correspondent of the New York Times at Albany. 

The expedition will be backed by Mr. Jesup from his 
private resources. Prof. F. W. Putnam, who was in 
charge of the anthropological division of the World's 
Fair and for many years a professor at Harvard, will 
conduct the expedition, and with him will be the an­
thropologist, Dr. Boas. They will take with them a 
competent corps of assistants, and will, it is expected, 
occupy six or seven years in their researches. 

They will first visit the northwestern coast of 
America to the north of British Columbia, and will 
work up along the entire seaboard of Alaska. Then 
they will cross the Bering Sea to Asia, and work down 
the entire coast of Siberia and China, and around 
through the Indian Ocean to Egypt. Preparations for 
this long trip, with the incidental incursions to the 
cou ntries visited, have been under way for some time. 
Among other things, t.he consent of the various Asiatic 
countries to visit them and make investigations of this 
nature has been secured, ill  part at least, and that of 
the others it is expected will be obtained without 
serious difficulty. 

The expem:es of the expedition are estimated at 
about $60, 000. 

Especial attention is to be given to acquiring infor­
mation on the subject of man's first appearance on this 
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continent, and all that can b e  learned o n  t h e  subject 
of the earliest visitors from Asia, with their character­
istics before they came and after their arrival, as well 
as the route by which they came. will be carefully col­
lected. 

Mr. Jesup, it is said, desires to make as complete a 
collection of anthropological antiquities as is possible, 
and proposes that time and money shall be devoted to 
the work with the same patience that characterized his 
efforts some years ago in collecting the specimens of 
American woods, which now form such a valuable ex­
hibi t in the museum. In making that collection more 
than ten years were spent. So confident is he that a 
collection worth having will be secured that he has 
consulted with the New York City authoritie� on the 
question of space for displaying it. 

It is said the expedition will be started out as soon 
as the necessary arrangements can be made for so long 
a trip. The New York City authoritie!;i, it is said, are 
heartily in favor of locat,ing !;iuch collections as may be 
made within the museum. Just how many assistants 
Prof. Putnam will take with him is not determined. 

. , .  t .  
The RetirelDent of Prof. New-colDb. 

Prof. Simon Newcomb, who retired from the navy 
and the superintendency of the Nautical Almanac on 
March 12, leaves a remarkable record of public serv ice, 
through which he has become one of the foremost 
savants of the world. In the forty years which have 
elapsed since he first became connected with the 
Nautical Almanac office, and especially in the twenty 
years of his superintendency, he has done more than 

A FOUR SIDED DOVETAIL. 

any other American since Franklin to make American 
learning respected and accepted in European countries. 
To-day every astronomer in the world uses Newcomb's 
determinations of the movements of the planets and 
the moon ; every eclipse is computed according to 
Newcomb's tables ; every nautical almanac is based on 
the determinations of the Washington office, and the 
shipping of the civilized world is guided either by the 
American Nautical Almanac or by ephemerides based 
on Newcomb's work. 

Prof. Newcomb was born in Wallace, Nova Scotia, in 
1835. He came to the United States in 1853 and began 
his career as a teacher in Maryland. He became ac­
quainted with Joseph Henry, of the Smithsonian Insti­
tution, and Julius E. Hilgard, superintendent of the 
United States Geodetic Survey. The latter was so im­
pressed with Mr. Newcomb's aptitude for mathematics 
that in 1857 he succeeded in getting the young man 
appointed a computer on the United States Nautical 
Almanac. Mr. Newcomb entered the Lawrence Scien­
tific School and graduated in 1858, and afterward re­
tnained three years as a post-graduate student. 

While in Cambridge he found time to plan and ex­
ecute one of the most ambitious pieces of astronomical 
work undertaken up to that date. This was the com­
putation of the orbits of the asteroids-that singular 
group of miniature planets revolving about the sun be­
tween Mars and J npiter. Newcomb's first calculations 
were made on four of the asteroids in 1859, and at­
tracted llluch attention when presented at the meeting 
of the American Association for the Advancement of 
Science at Springfield, where he exhibited a diagram 
showing the changes in the orbits during Ii, period of 
many thousand years. In 1860 he published a general 
mathematical theory of the subject, applying it to a 
larger number of these little planets, and this publica­
tion at once gave to the young comput.::r an interna­
tional reputation. 

In 1861 he was appointed professor of mathematics 
in the United States navy, and went to Washington to 
reside. Here he negotiated for the 26 inch equatorial 
instrument. 

In 1870 he was sent to observe a total eclipse of the 
sun, visible on the Mediterranean, and estab l ished a 
station at Gibraltar. Unfortunately, the usual obRer­
vations were prevented by clouds, but the opportunity 
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was utilized .in extending certain original studies con­
cerning the minor motions of the moon. Lunar tables 
showing the recognized motions of the moon were 
already in existence, notably those constructed by Han­
sen and published by the British government in 1857 ; 
but even before 1870 it was found that the observed 
positions of the earth's satellite did not correspond 
with the computed positions, as shown by error in the 
calculation of the eclipses and in other ways ; yet the 
problem defied the combined skill of the mathema­
ticians and astronomers of the world. With his genius 
for tasks deemed insurmountable by others, Prof. 
Newcomb had already set himself to the resolution of 
the problem, and while abroad he visited the various 
observatories of Europe, and consulted the earliest 
records extant. The task was not abandoned until the 
problem of the motion of the moon was solved and 
until formulre were developed for constructing accu­
rate lunar tables. This triumph gained fresh laurels 
for the young astronomer throughout the world, and 
brought him official recognition from different nations. 

Although the two tasks just noted were everywhere 
regarded hy astronomers as of unprecedented magni­
tude, they were in reality only steps toward the 
accomplishment of a much greater task which New­
comb had already set for himself. This herculean 
labor was the accurate determination of the " elements 
of the solar system, "  including the measure ment of the 
dimensions, weights and orbits of the principal planets, 
the larger asteroids and the more important statellites 
or planetary moons. This work was carried forward 
in connection with official duty as opportunity offered. 

As early as 1867 he published a final memoir on 
the secular variations of the orbits of the aster­
oids ; this was followed in 1874 by results of inves­
tigations concerning the orbit of the planet Ura­
nus ; the final researches into the motions of the 
moon were published in 1876, and other results of 
the work were placed before the public at frequent 
intervals in official reports as well as in unofficial 
scientific papers. In 1877 he was made superin­
tendent of the Nautical Almanac office, and thus 
acquired additional facilities for carrying forward 
the laborious task, which he has now practically 
completed. The details of the work fill volumes, 
and are so complex and elaborate as hardly to be 
summarized. 

As might be supposed, Prof. Newcomb's import­
ant labors brought him great honor. He is the 
author of several works on astronomy and other 
subjects. 

• • • • • 
The National F orests. 

A law was passed a few years ago empowering 
the President of the United States to declare por­
tions of the federal territory to be forest reserves. 
In this way many of our great national reservoirs, 

the sources of our rivers, were protected. 
O ver eighteen millions of acres of forests or river 

sources of land were declared reserved by President 
Harrison, and on Washington's Birthday, 1897, Presi­
dent Cleveland approved the report of the committee 
which has been studying the matter. By his action 
twenty-one millions of acres of forest reserves arc pre­
served. The combined area of these two reserves is as 
great as the States of Maine, Massachusetts, New 
Hampshire, Vermont, and Rhode Island. 

The location of the boundaries of these forest lands 
has been carefully studied by a commission appointed 
by the National Academy of Sciences, who have aimed 
to include as much as possible of the great bodies of 
timber and unclaimed land. Wherever it was possible 
to secure the continued existence of forests on high 
mountain slopes, they did not fail to do so. The COIll­
mittee was composed of Prof. Charles S. Sargent, who 
was president of the committee, Prof. Brewer, Prof. 
Agassiz, Gen. Abbott, Mr. Pinchot, and Dr. Hague. 

The new reserves include all the central portion of 
the Black Hills of South Dakota, the Big Horn Moun­
tain range in Wyoming, the basin of Jackson Lake, 
and the Teton Mountains south of the Yellowstone 
National Park in Wyoming, all the Rocky Mountains 
of northern Montana, an important forest in northern 
Idaho, the principal part of the Bitter Root Mountain 
region in Montana and Idaho, the Cascade Mountains 
of northern and southern Washington, the Olympic 
Mountain region in western Washington, the Sierra 
summits in California north of the Yosemite National 
Park, the San Jacinto Mountains in southern Cali­
forrlia, and the Uintah Mountains in northern Utah. 

. ,  . . .  
A CORPORATION to be known as the Southern Califor­

nia Power Company has been organized with a capital 
stock of $1. 000, 000. The purpose of the company is to 
develop power from the Santa Ana River by takin g the 
water out at the j unction of Bear Creek and Santa Ana 
River, carrying it in a cement ditch and tunnels about 
fonr miles, thus securing a faU of 1 , 000 to 1 , 100 feet, and 
then running the water again into the stream. The 
power will be transmitted by a pole l ine seventy-five 
miles to Los Angeles, there to be used to supplaut steam 
power. It is said that it will be the longest line and the 
highest voltage (30,000 volts) in use in the world. 
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INSECTS' WINGS-RAPIDITY OF VIBRATION IN 

FLIGHT.* 

We should be decidedly remiss if in the study of this 
interesting insect we failed to investigate his means and 
powers of flight. His very occupation necessitates some 
rapid means of locomotion, and with this nature has 
a bundantly endowed him. So great are their powers 
of flight that bees have been known to gather honey 
from buckwheat fields (a favorite pasturage) seven 
miles from their nearest possible habitation. 

Not only are they capable of flying with great speed, 
but of carrying loads when on the wing which seem in­
credible. 

Very often during the annual slaughter of the drones 
(the males, as before explained) have I seen a " worker " 
drag his victim, at least once and a half his own weight, 
from the hive, and after one or two efforts as if to secure 
and properly balance his load, sail lightly away 
and drop his burden only after going a long dis­
tance from the h ive. 

When we consider the difficulty of a person car­
rying a proportionate load, though sturdy of limb 
and with earth for a footing, we can realize the 
difficulty encountered by an insect with only the 
air for his support. 

Nor is flight the only funfltion of these useful 
members ; they are equally indispensable in what 
might be termed the commonest drudgery of the 
household. 

It must be borne in mind (notwithstanding the 
old rhyme) that bees do not make honey, they 
only gather it ; and very rarely is it found in the nec­
taries of flowers in proper consistency to store for win­
ter use. Falling dews and rains dilute it until, if stored 
in that condition in their warm hives, it would soon be 
vinegar, for which they have no use in their domestic 
economy. 

Bees even gather, with great avidity, the maple sap 
from troughs in the " sugar Lush,"  many gallons of 
which must be boiled into one to reduce it to keep­
ing consistency. Their labors are therefore but half 
performed when the liquid has been collected ; it must 
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tight hive, I felt like apologizing to the toilers for my 
slanderous thought, and was impressed anew that 
.. they also serve who only stand and wait. " So rap-

Fig. I.-HOOKS FOR COUPLING THE 

WINGS OF THE BEE. 

Fig. 2. WINGS OF THE BEE (ENLARGED). 

idly does the evaporation progress that when a hive 
is placed on scales to no:e the .daily increase, it is found 
to weigh materially less in the morning than on the 
previous night. 

'l'he structure of the wing consists of a thin, transpa­
rent membrane stretched over a delicate framework of 
ho;-n-like substance, essentially like those of the com­
mon fly, with which we are, alas ! only too familiar. 
Unlike the fly, however, which belongs to the order 
D iptera, or two winged insects, the bee has four, a 
pair on each side. When closed they overlap upon the 

back, enabling the bee to enter flower 
cells unobstructed by his wings. 

U nlike the butterfly and other four 
winged insects, the bee is provided 
with means by which the wings on 
either side may be coupled together, 
to secure unity of movement and great­
er efficiency in flight. The m eans pro­
vided is a row of twenty-one hooklets, 
a few of which are shown greatly en­
larged in the accompanying cut. 

These hooklets, attached to the an­
terior rib of the posterior wing. are so 
placed as to engage the hindmost rib 
of the forward wing, and thereby ren­
der the two one in effect, as seen upon 
the right in the next view ; and yet 
quickly disengagable (as seen at the 
left) for overlapping when occasion re­
quires (see cut No. 2). 

In addition to this unity of action 
on either side there is also operative 
connection between the wings on oppo­
site sides, though I am unable to state 

Fig. 3.- WING STROKES OF BEE AS RECORDED ON SMOKED CYLINDER. how it is effected. That it exists is 

be " boiled down, " so to speak, and the wings are the 
only means by which that toilsome process is per­
forilled. 

Visit the hives in the honey making- season when you 
wil ' ,  night or day, and you hear the incessant hum of 
their tireless wings. 

As in the absence of blottin g  paper you sometimes 
blow upon the newly written page to promote evapo­
ration, so by the vibrations of their wings the bees pass 
air currents over the honey to accomplish the same re­
sult. Never until honey is thus " ripened, " 
to use the phrase of the beekeeper, will the 
cells be sealed or " capped " for winter use. 

The wisdom manifested in inducing these 
ail' currents is often readily apparent. The 
entrance to a hive kept in my attic, for ob­
servation, consisted of a glass covered pas­
sage (between the hive and the window sill) 
about fifteen inches long by twelve wide 
and one-half inch hig-h. During the honey 
making season the floor of t his passage was 
often so obstructed with idle bees as to im­
pede the passage of their more industrious 
fellows. When it was observed, however, 
that the wings of these " idlers " were always 
in motion, so rapidly in fact that each clung 
to the floor to prevent flight, and that all on 
one side faced one way while those opposite 
faced the other, thereby producing air cur­
rents in opposite directions through the same 
passage, and with the co-operation of those 
within, through the otherwise nearly air 

* Extract from an illustrated lecture delivered by AllrelinB 

proved by the fact that if the wings 
on either side' be moved up and down, artificially, 
those on the .opposite side will move in unison with 
them, though the bee may have long been dead. 

The bee's wings are proportionately small in com­
parison to other insects'-some butterflies of the same 
weight having perhaps ten times the area of wing. 
The lack of wing surface is more than compensated for, 
however, in rapidity of vibration, otherwise such 
intensity and strength of flight would be impossible. 

Having a bee tethered by a strand of fine sewing 

cotton around his waist (so to speak), that is between 
his thorax and his abdomen, I was struck with the 
strength of the little creature, as indicated by the 
strain upon the thread, whether afoot or on the wing. 

With my little captive thus restrained, and contem­
plating the rapidity of wing movement necessary to 
produce such appreciable strain, I was impressed with 
a desire to know exactly the number of vibrations per 
minute, and follow;ng the impulse I am pleased to say 
I succeeded beyond the possibility of doubt. 

While I realize that should I tell you I had counted 
them and that they sometimes exceed 15, 000 pel' minute, 
and that I also have the certificate of the bee to the 
same effect, you would accuse me of treading, at least, 
on the borders of romance, yet I trust I shall be able to 
convimle you that both assertions are practically true. 

To effect this purpose I employed the runnin g gears 
of a clock ; and substituting a longer shaft for 
that which carries the minute .hand, erected there­
on a wooden disk surrounded with a two inch band 
of highly polished tin, thereby forming a short 
cylinder 18% inches in circumference, which, con­
trollable by a specially constructed governor, was 
revolvable at any speed within reasonable require­
ments. 

When thus arranged, the cylinder was revolved 
slowly above a smoking lamp until so ('oated as to 
have the appearance of black velvet. It was found 
that this coating could not be thrown off by the 
highest speed obtainable, and yet that it adhered 
so lightly that a hair passed over it would leave its 

tracery upon the tin. With the cylinder rapidly re­
volving, a bee with his six legs held i.n light forceps, 
but with wings free and struggling to escape, was 
brought carefully near the revolving surface , At first 
contact the track Wa!; swept clean, leaving no evidence 
of the frequency of his strokes, and showing that i n ·  
creased velocity of t h e  cylinder must b e  resorted to. 
After tiring out many bees, re-covering the cylind{'l' 
many times, and finally increasing its speed to 120 
revolutions per minute, I was rewarded with many 
wing-engraved records, one of which is shown in the 
accompanying cut (Fig. 3).  

In this case the wing tracks seen upon the cylinder 
were precisely seven to the inch, which number, multi­
p lierl hy 1 8 1 <  (the n u mber of inches in circumference), 

Fi�. 4.-BEE MOUNTED ON REVOLVING LEVER. 

and that by 120 (the number of revol utions per minute) , 
gives the highest result inscribed upon the tablet on 
the cylinder, the results having been inscribed after the 
experiments were completed, the lowest number gi l'en 

being the record made by the bee, who, having become 
exhausted, was making but slight efforts to escape. 

The certificate of the bee, Lo which I have referred, 
might be interpreted thus : 

I hereby certify that when in flight I sometimes 
vibrate Illy wings at the rate of 15, 540 strokes per 
minute. Signed (pointing to the wing tracks) 

While 

his 
APIS a MELLIFICA. 

mark. 
these results were entirely satisfactory and 

conclusive, yet. while pursuing the experi­
ments, foreboding failure, I conceived yet 
anothel' plan, which, from its very fascina­
tion, I was impelled to carry out, and which, 
though falling very slightly short of the 
highest record, yet virtuall y corroborated 
the results obtained by the former process. 

Removing the cylinder, I substituted there­
for a wooden le\'er or " hand, " so to speak, 
which, with the apparatus standing upright, 
would revolve as the hand of a clock, and 
fitted the outer end to receive the stage 
forceps of the microscope. 

When thus arranged, the legs of a lively 
bee were cau ght within these forceps, and 
thus pinioned, he was laid, back down, upon 
a surface covered wit h  very tenacious glue 
and then another covered with thinnest gold 
foi l  cut into small squares, and there held 
until one of same adhered securely to his 
wing. 

Steward, of the Bridgeport, COlln.,  Scientific Society, at Coo- Fig. 5.-HORIZONTAL VIEW OF APPARATUS SHOWN IN Fig. 4, SHOWING 

When thus caparisoned, th e forceps were 
attached to the outer end of the lever and 
the bee was ready for his flight (see Fig. 4). 
This picture was taken, however, after the per Union, New York, npon the subject of "The HoneyBee." SCINTILLATIONS OF THE WINGS. 
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bee bad fulfilled bis mission, and, thoroughly exbaust­
ed, had ceased struggling to escape ; the object being 
merely to show the arrangement of the apparatus and 
the gold tipped wing of the insect. 

The theory was tbat a bee thus equipped, if pboto­
graphed in the bright sunlight while in motion, might 
throw flashes of light into the camera, which, on ac­
count of the advancing movement, falling in different 
places, might be counted upon the plate. 

The " snap shot " of the camerA was so arranged 
tbat the exposure would be only about three-quarters 
of one revolution, that there might arise no confusion 
by passing more than once over any part of the track. 

I confess to many failures. Many tests were made 
and the pictures developed, only to discover that the 
bee had " left no sign."  

At last, as  a fresbly captured subject made the cir­
cuit, his track was seen to scintillate, and on develop­
ing the picture the result was at once apparent, as 
plainly shown on the screen. (See Fig. 5. ) At each 
vibration be had thrown into the camera a wingful of 
sunbeams. Tbe insect and rapidly moving parts of 
the apparatus show only in dim, shadowy outline, but 
in his flight, with gold tipped wing dipped in sunshine, 
he has inscribed his record on the sensitive plate as 
unmistakably as if graven in stone. 

from far back into the darkness of paleolithic times. 
Even then, in that rude and distant period, he was not 
of the brutes, brutish ; for Mr. Evans relates an unpub­
lished find of a surface burial, dating from Quaternary 
times, where the corpse had been laid in a position of 
decent repose, the shell knife, the deer's tooth orna­
ments, and the paint pot by its side. 

.. · e  . ..  
The Recovered Classic. 

he British Museum has once again the satisfaction 
of announcing the recovery of one of the lost_classics­
an announcement which will be welcomed by all but 
school boys, and need not, in point of fact, greatly 
disturb even their enjoyment of the Christmas holi­
days. Previous discoveries of the same kind have 
given us back authors from the later periods of Greek 
literature, Hyperides, Herodas, Aristotle. . In the pre­
sent instance it is one of the great lyric poets of the 
earlier days, Bacchylides, the nephew of Simonides, 
the contemporary and rival of Pindar, who is thus, in 
part at least, restored to us. The manuscript contain­
ing these precious relics of ancient literature is a 
papyrus recently discovered in Egypt. So Jar as the 
writing is concerned, it is in very good condition, being 
handsomely written in rather large uncial characters 
on papyrus of fine quality ; but, unfortunately, the 
manuscript has suffered severely at the hands of its 
native discoverers, and is torn into many fragments. 
The date of the manuscript is probably in the first 
century before Christ. It will be the work of much 
time to bring the fragments into their proper order, 
!;Lnd even when this is  done, it is almost certain that 
much will be seen to have been lost ; but, with due al­
lowance for mutilation, it remains true that a substan­
tial addition has been made to the extant treasures of 
Greek literature. Hitherto Baccbylides has been known 
only through the references of ancient writers and 
a handful of quotations, the longest being a graceful 
fragment of twelve lines in praise of peace. The 
lyric poetry of early Greece falls into two classes, 
which may be distinguished as personal and festal. 
Of the former, the main theme of which is love, with 
all the attendant joys and sorrows of the individual 
singer, the great representative is Sappho, with Alcams 
and Anacreon in her train-all, alas ! still waiting for 
the happy discovery which shall make them fully 
known to us. In the second class the great name for 
us is Pindar ; but with him the ancients classed two 
other poets, Simonides and Bacchylides. All wrote 
the same kind of poetry, the common characteristic 
of which is that it celebrates some occasion of festivity 
or solemnity, such as hymns of triumph, dirges for 

the dead, chants to be accompanied by dances, and 
especially poems in celebration of victories won at the 
great games of Greece, the Olympian, Pythian, Isth­
mian, and N emean festivals. It is of songs such as these 
alone that complete examples are extant, in the great 
odes of Pindar ; and the newly recovered poems of 
Bacchylides belong to the same class of composition. 
It is too early as yet to say how many poems are 
contained in the new manuscript ; but there would 
seem to be parts, at least, of some fifteen or twenty, 
varying in length from fourteen to about two hundred 
lines. The former might be held sufficient for some 
comparatively obscure victor, or for one who required 
a short chant for immediate use in prompt celebration 
of his success ; the latter was needed when the patron 
was such a olle as Hiero, the great ruler of Syracuse.­
London Times. 

. .  ' .. 
Early Mediterranean Cult ure. 

The address of Mr. Arthur J. Evans, president of the 
Anthropological Section of the British Association this 
year, is peculiarly rich in new facts and suggestions, 
says Prof. D. G. Brinton, in Science. 

He returned but a few months since from his third 
archaJological exploration of the island of Crete, and 
brings back with him ample evidence of the intimate 
contact of the natives of that island with the culture of 
I�gypt probably as early as 2500 B. C. 

No doubt the rays of this primitive insular civiliza­
t ion shone athwart the middle sea to the isles of Greece 
and the northern shores. But not on them alone did 
the wise of the race depend. Mr. Evans points out 
that the Mycenean culture of pre-Homeric days proba­
bly sprang from roots which we must seek in the soil 
of Anatolia, in that lEgean art which developed in the 
favored vales of Phrygia and Lydia. 

Other questions, of broader scope, are also touched 
upon by Mr. Evans. Dismissing the " glamor of the 
Orient, " rejecting the orthodox notion that the primi­
tive Aryan was some sort of a " patriarchial missionary 
of Central Asian culture, " he declares for the greater 
probability that what the Aryan knew he had learned 
by study on the spot, and that bis lineage is to be 
traced in European or " Eurafrican " surroundings, 

RECENTLY PATENTED INVENTIONS. 

Milli llg, Etc . 

T REATING ARSENIC ORES. -Gustaf M. 
Westman, New York City. This invention provides a 
process and apparatns for obtaining from the ores treated 
metallic arsenic, and separating and saving the precions 
metals they contain, The ores are melted by an electric 
current, one of the electrodes in the circnit being a stra­
tum of lead beneath the ore with which the precious 
metals unite while molten, the arsenical vapors given off 
from the inelted ore being condeused simultaneously 
with the precipitation and nnion of the precious metals 
with the lead. The construction is such that a number of 
charges may be treated in the furnace before removing 
its lead bottom containing the precious metals and sub­
stItuting a new one. 

ABSTRACTING PRECIOUS METALS FROM 
ORE8.-John P. Schmitz. San Francisco, Cal. A box or 
casing in which are horizontal strainer plates is, accord­
ing to this invention, filled nearly full of quicksilver, and 
the crushed ore, placer ground gravel or sand, is forced 
upward through the quicksilver by compressed air, the 
precious metals uniting with the qnicksilver and the 
other ore or sand being blown away from its top, through 
a side opening in the hood covering the casing. Hot 
melted lead may be used instead of the quicksilver, the 
precious metals then uniting with the lead to form an 
alloy, which may be drawn off through a pipe at the bot· 
tom of the casing. 

A.grlc u ltu ral. 

THRASHING M ACHINE ATTACHMEN'l'S. 

EGG TESTER .-Hen ry F. Walton, Flan­
drean, South Dakota. This inventor has devised an egg 
examining apparatus comprising a box with transparent 
top, and in which are reflectors, a lamp holder being ad· 
jacent to openings in the box, and there being in the box 
sliding table�, a rack, etc. The eggs may be transferred 
from the receptacles in which they are packed to the 
testing tables, where one or more entire layers may be 
simultaneously tested, the bad eggs removed and re­
placed by good ones, and the tested layers then replaced 
in the case from which they had been taken, the entire 
work being done with a minimum of breakage. 

Mi .. eellalleou8. 

MOTOR VEHICLE. -Lewis Brown, Sa w ­
kill, N .  Y .  For use either as an ordinary road wagou or 
as a light passenger vehicle, this iuventor has devised a 
motor carriage in which a motor of any preferred form 
is arranged nnder the rear part of the bed to be com­
pletely out of sight and out of the way. The gearing 
between the motor and the driving axle is very light and 
simple, and by a steering gear of novel construction the 
vehicle may be readily turned without excessive strain­
ing of the parts, the .teerinll gear lever being within 
ready reach of the driver. An effective brake is pro· 
vided, and the entire construction is designed to be sim­
ple and inexpensive. 

BICYCLE TIRE.-Marg-aret A. Sancho, 
Brooklyn, N. Y. This tire is composed of a series of 
balls arrangsd continuously within a circular frame fitted 
in the grooved portion of the nsnal tire rim, the. frame 
being segmental in cross section and having a removable 
section through which balls may be introduced should 

-Asahel W. Eddy and Harvey P. Jones.' Coleridge, N�b. one or more of them become punctured lind nee:! to be 
A simple and econ?mi� device is prOVIded by t�ese m replaced. The baHs are held in place onl� by the curva­
ventors for the distrlb�tlOn of t.he straw and gral� to the ture of the frame, whose side edges extend slightly be­
cylinder of a thrashmg machme, an1 for cuttmg the yond the center of the baHs. A tire thus formed presents 
bands of the bundle.s. The bla�es of the band cuttcr less surface friction than the ordinary tire, is designed to 
and feeder are o� spIral 

.
constructlon, all the cutters s�an�· 1 be es eciall ad vanta eous in ascending steep grades, 

incr at different mclinatlOns, and when the materIal 18 d . P YII 'bl 
g 

h I piled up high on the conveyors the tendency is to sepa- an IS non-co apsl e as a w o e. 
r::.te the upper layers. The improvement is designed to BICYCLE C RANK C O N  N E C T I O N  .­
faciHtate the more rapid operation o f  the thrasher, the George Wilson, Madelia, Minn. A novel means o f  con­
grain being distributed uniformly for presentation to the necting tbe crank arm with the driving shaft, which has 
concave and cylinder. been designed by this inventor, possesses lightness, 

FERTILIZERS FROM GARBAGR. -Law- strength and durabIlity, with great convenience of ad­
justment. The shaft has a substantially triangular stub 
end, and there is a corresponding hub on one end of the 
crank arm, there being grooves in the walls of the hub 
apertures to receive splines on the stub end of the shaft. 
The crank arm is locked on the stub end of the shaft by 
means of a wedge block and key bolt or by a set screw. 

rence Manuell, Newport. R. 1., and Pliny Catucci, New 
York City. For the better disposal of garbage, etc. ,  
producing therefrom a useful filling for fertilization, 
these inventors have devised an apparatus having a pit 
from which leads a conveyer feeding to a dIsintegrator 
which empties into a second pit. An elevator, inclosed 
by a casing, rises from the second pit and extends to a 
digester which empties into a third pit communicating 
with a pump by which a filter is fed. The contents of 
the digester are boiled for a specified time and the gases 
are conveyed away, while the solid matter in the di 
gested material retained in the pockets of the filter press 
may be used as a fertilizer. 

A CETYLENE GA S  GENERATOR. - G u y  
S.  Archer and Charles F .  Burrington, Cherokee, Iowa 
This invention comprises an apparatus i� which a holder 
with open lower end extends into a water tank, the 
hoider carrying a suspended calcium carbide receptacle, 
and automatically rising and fallmg to generate gas in 
proportion as the latter is withdrawn from the receiver. 

• • • 
U nreliable Popula r Weather Proverbs . .  

Many persons still fail t o  realize the fact that the 
weather proverbs which pass down from generation to 
generation, as unquestioned as are the nursery stories, 
belong to what IlIay be properly called mythology, says 
the Monthly Weather Review. Like the myths and 
legends of ancient times, they may, possibly, h ave had 
some slight basis of fact ; they may possibly have ap­
plied satisfactorily to some far off period and some far 
distant land, or to one special occasion, but do not ne­
cessarily hold good to-day and in their own country. At 
a recent meeting of the Meteorological Society of France 
the Illem bers discussed the popular proverb : " When it 
rains on St. Medard's day it will rain for forty days unless 
fine weather returns on the day of St. Bernabe." M. 
Teisserenc de Bort showed that M. Lancaster, who 
several years ago examined this question, found no re­
sults tending to verify this saying. M. Teisserenc de 
Bort has also studied the question as to whether it 
was possible to predict in advance a rainy period ; thus 
in examining the data collected from 1863 to 1896, 
he finds that in the first days of June the rain is, on 
the average, a little more abundant, and dimin­
ishes toward the end of that month. But it was not 
observed that there was any systematic grouping of the 
days of rain around the day of St. Medard. 

M. Renou said that M. Elie de Beaumont has called 
attention to the fact that the proverb relative to St. 
Medard dates from the middle ages, and that since 
then the order of the saint's days in the calendar has 
been changed, and that now the day of St. Gervais is 
the one to which the proverb should be applied. M. 
De Beaumout, therefore, examined the question of the 
grouping of days of rain according to the new date, but 
did not find any verification of the proverb. 

The gas leaves the receiver in a comparatively dry state, 
from passing through an air space in the upper part of 
the holder, and is cooled by passing through a pipe 
which extends vertically throngh the water tank. The 
gas can be shut off for any length of time without 
danger. 

FLOWER POT H OI;DER. -Hosea Wat­
erer, Philadelphia, Pa. This holder has an upper por­
tion to receive the dower pot, and communicating with 
a base or reservoir adapted to hold any superfluous water 
drainiug off from the pot until It !nay be conveniently 
removed. In the lower, or reservoir portion, is a remov­
able support of peculiar construction forming a rest on 
which the flower pot is held. 

INKSTAND. - Ch arles S. Kin g, C ross 
Fork, Pa. This inkstand has a rocking stopper crossing 
the ink well, and automatically closing the well after the 
pen has been withdrawn, the stopper being pivoted and 
moving when the point of the pen is applied to allow 
the pen to enter the ink. 

TROUGH. - Joh n  S. and Joseph B .  
Weaver, New Oxford, Pa. The body of this trough is 
semicircular, of sheet' metsl ,  and into each end is fitted 
a head preferably made of cast metal, and held in place 
on the top by a band shrunk onto the exterior surface of 
the body and the top of the head, forming a water-tight 
joint. The topside edges of the trough are preferably 
protected by bent strips of sheet metal, thus strengthen­
ing the edges and removing the liability of stock being 
eut thereon. 

VESSF:T, STEERING GEAR. - William 
Tuttle, Natchez, Mis·s. Accordmg to this invention the 
steer ing wheel, having the usual spokes, turns around an 
annular, ring-like support upon which is journaled a spin. 
die provided with a drum adapted to carry the steering 
cable, and there is a rack and pinion connection between 
the spindle and the wheel. The improvement forms a 
simple and Inexpensive connection between the wheel 
and the r\Idder, whereby the latter may be quickly and 
conveniently opelated with a minimum of exertion, the 
rroportions preferably being such that the dI urn will be 
given about eight revolutions for one revolution of the 
steering wheel. 

LANDING NET. -Allan Holmes, Dune·  
din, New Zealand. I n  this improved device for the use of 
anglers the net-holding frllme is adapted to be collapsed 
and folded along the handle for carrying and to be dis­
tended and locked in position for nse, the change of 
form and position of the frame being produced by a 
swinging IT ovement, and the locking and re lea,e of the 
locking devices being automatICally effected by gravity. 
The frame is constructed of j ointed segments pivoted 
to swing as a whole about a center pin fixed to a sup­
porting and locking disk or head, id combination with 
pivoted pawls 011 the members and notches in the disk 
or head to receive them. 

INHALgR. -H areey M. D n nlap, Batt l "  
Creek, Mich. A n  improvement i n  the cus!Iioned sur-

faces or margins of inhaling cnps or masks is provided 
by this inventor, the cushion consisting of an air tube 
provided with a vertically and transversely slotted at· 
taching section to receive the marginal portion of the 
article to be cushioned. The cushion thus formed is 
elastic and pliable, and readily adapts itself to the face. 
It is easily removed for cleaning or disinfecting, or a 
number of persons, each having a separate cushion, 
may use the same instrument. 

SURGEON'S SYRINGE .-Frederiek Eiss­
ner, New York CIty. This is a syringe in which the 
several parts are arranged to be quickly and conveniently 
disconnected to permit of thorongh cleaning and render­
ing the syringe aseptic. The barrel is preferably of 
glasa, and the plunger is providcd with a cylinder of 
rubber or other elastic material stretched over annnlar 
ridges on the reduced threaded eni of the plunger stem, 
formmg a very tight fit of the plnnger in the barrel. 
The plunger stem passes through an elastic disk forming 
a stuffing box at the outer end of the barrel. 

IRONING BOARD, BE NCH AND LADDER. 
-William G. Rodgers and Charlie E .  Kuhn, Johnstown, 
Pa. 'fhis is a combination device of Bimple and inex­
pell8ive character, which may be used as a bench to sup­
port tubs and other anicles and as a stand for an ironing 
boar'l and a rack for supporting clothes, the rack being 
so constructed tbat it may also be used as a ladder. The 
ironmg board may be raised at one end to be inserted in 
a ga.rment, and the device, when not in use, may be 
folded up and stowed away in small space. 

KNIT FABRIC . - T h o m as J. Woodcock, 
Philadelphia, Pa, '1'0 provide a fabric especially de­
signed for the body portion of hammocks. but which 
may also be used wherever a strong knitted material is 
required, according to this invention, the warp threads 
are arranged in two sets, one in rear of the other, the 
threads being in serpentine lines, with the bights of the 
two sets turned in opposite directions and overlapping 
bights of adjacent threads of one set of warps being 
connected by one set of the knitting threads, and bights 
of adjacent threads of the other set of warps being con­
nected by the other knitting threads. 'l'he material has 
but little tendency to ravel if punctured or torn. 

INVALID BED. -James '1' . Hall. Monti­
cello, Ark. This invention provides an improvement on 
a formerly patented invention of the same inventor. 
The frame or bedstead is preferabl y made of metal rods 
and has a central fixed section and upper and lower 
tilting sections, a lever being pivoted to the central sec· 
tion and links or rods connecting the lever to the tilting 
seclions. A bath tub is designed to be fitted in position 
to give the patient a foot bath without removmg him 
from the bed, and the upper bed section may be �on­
veniently raised and held at any desired inclination. 

NOTE . - Copies of any of the above p,,;tents will be 
furnished by Munn & Co. for 10 cents each. Pleru<e 
send name of the patentee, title of invention, and date 
of this paper. 
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ForeIgn Worrall Clutch Patents for sale outrIght or 
011 royalty. Great success In UnIted States. Address 
AmerIcan �'WISt DrIll Co., LaconIa, N. H., U. S. A. 

'rhe celebrated " Hornsby-Akroyd " Patent Safety OIl 
Engme IS bUIlt by the De La Vergne RefrIgeratIng Ma­
clnne Company. Foot of East 138th Street, New York. 

1'he best book for electrICIans and begInners In elec­
trICIty IS " ExperImental SCience," by Geo. M. HopkIns. 
By mall, $4. Munn & Co., publIshers, 361 Broadway, N. Y. 

� Send for new and complete catalogue of SCIentIfic 
and other Books for sale by Munn & Co • • 361 Broadway. 
New York. }""'ree on applIcatIOn. 
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Car fender, J. E. Treat. . . . . . . . .  . . . . . . . .  578,279 J,ock, J .J Lmk . .  . . .  517,002 
8:� �I��£rY!to;,I����
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Card clothIng, apparatus for attachIng fillets to Loom for carpet weaVIng, hand, C. W. }JvIlsIzor . •  518,225 

flats of, K. Goldschulldt . . . . . . . . . .  577,918 Loom harness shIfter and adjuster, J. D. UlrICh . 577,994 
Carpet or door strIP, S. W. \VIlt . . .  . . . . . . . . .  578,129 Loom Jacquard mechanIsm. A. lt Patten . . . . . . . . . .  578,068 
Case. See Show case Loom letofl mechaulsm, J. A. GIlfillan . . . . . . . . . .  577,981 
Case for books, etc. , C A. Tucker. . . . . .. . . . . . 577,89::.1 Loom shuttle, \V rrodd . . . . . . . . . . . M7.U34 
Cash register, H. W. LIbbey . . . . . . . .  . 578.29) Lubncator. J. C. Bauer . . . . . . . . . 578,193 
Cask. T. C. Hooman 577,857 Lumber dners, steam feed pIpe for platen, F. W 
Cattle gate. A. M. Barcus . . . . . . .  577,R:11 Mallett . .  578,110 
Chart. teachln

B
, L. Snyder . . . . . . . . . . . . . . . . 577.886 Malt tUIning and stuilIlg machule, J. F. Dornfeld 578,053 

6g::��{;��ara�'s�:}�
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. . .  : :  . : ' : : . ::: " g+�:g�� t l "� Clamp. See Floor clamp. �iohn strIng clamp. Measnre. tape. Brown & De Long . . . . . . . . . 578,205 .t.;J CleVIS, safety, B. O. Clark . . . . . . . . . .  . .  . . . . . .  578,211 Metal, toughenIng or strengtheIllllg. R. S. Love-

HINTS TO CORRESPONDENTS. 
N a rn e 8  a r i d A d d  I ''''� must accompany all letters 

or no attention \,;ll be paid thereto. Tbis is for ou! 
information alld not for publication. 

U. e ' � I·t" l (· e ,.  to former articles or answers should 
give date of paper and pal'e or numbcr of question. 

I n q u ' I' I P "  not ans" ered In reasonable time shonld 
be repeated : correspondents "ill bear in mmd that 
some answers require not a little research, and. 
though we endeavor to reply to all either by letter 
or iu this department. each must take his turn 

11 11 y e 1"8 wishmg to purchase any article not advertised 
in our columns "ill be furnished with addresses of 
houses manufacturmg or carrying the same. 

� p e (· . u l  \\i I I I 1 P I I I l I t u l lIl al " O "  on matters of 
personal ratbcr than general interest cannot be 
expBcted " ithout remuneration. 

Sc i e n t l h e A Il I t' J' H' ;\ 1 I  � 1 I 1' 1, l c 'lI e ll ' 8  referred 
to may be had at the office. Price 10 cents eacb. 

lI o o k  .. referred to promptly supplied on receIpt of 

Club, gymnastIC, R R. GIbson. . .  . . . . . . . .  . 578,230 lace . .  .. . .  . . 577,869 
Clutch, Osswald & VreIllard . . . 578,028 )Ietulhc vessel bottom, rr. D Brown . . . . . . . . . . 577,944 
Clutch and brake, COlI . W. H. LIndsay .. 577.961 MIlk sklInmmg deVICe, J . B. NeWkIrk • . . 578,259 
Coffin. J. D. TurbeVIlle . .  . 57S,.�2 Muterals, metals, etc . apparatus for washIng and 
Commutator brush, Kester & Atherton 578,016 separatmg. P. Bunau-VarlJIa . . . . . . . . 578,206 
Condenser, F. J. WetSS (reIssue) . .  . . . . .  . 11,591 l\-htten or lIke fabrIC, I. \V Lamb . .  . . . . . . . . . .  578.153 
Condenser, F. J. Wetss . . . .  577,996 Mop WrInger, Struble & Ireland . . .  . • . . . .  . 577,968 
Conveyer. J .  A. Werner . . .  . .  578,177 .MortIses for hlllges lIi doors and door jambs, ma-
Core and makIng same. M. H. Fletcher . a78,080 chute for CUttUlg, '1'. H LeWIS. . . . . . .  . . . . . 577.868 
Corset, M. Schacht . .. . 578,045 Motor. See Current motm. ElectrIC motor. 
Corset fastener, C H MerrIll . . 578,254 MOWlllg machIne. J P. Hltcllle . . . . . . . . . . . . . . 57S,087 
CouJ���1�ng Sjio:eI�o�tl�ig.

h��em�O�}�I
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g
uPII?I�� ���'i\�b'oi�����? :h�l :t::Idard for'. G. ·X. Bra�h ' 

577.852 
ThIll couplIng. bausen . . . . . . . . .  . .  . . . . . . .  577,835 

CultIvator, W A. & S \Vhltesel . . . . . 577,937 MusICal Instrument, W. P. KIstler . .  . . . . . .  578,040 
Current motor, C. A. Barron . . .  . .  . . . . . . 578,001 MUSICal ulstrument, mechanICal , E .  Welte . . . . 578.127 
Currycomb, L. E ElvIUg . .  . . .  . 578,22.1 MUSICal Instruments, note plate for mechanICal, 
CurtaIn holdIng deVICe, G. H. DaVIS 577,841, 577.842 Cuendet & Bernard . . . . . . . . . . . . . . . . . . . . . 577.839 
CuspIdor, .1. L. HarrIS . . . . .  . . . . . . . .  . . . . . .  <>78,012 NaIl machIne, W. H. Bennett . .  . .  . . . . . . . . . . . . . . . . . 577,9)9 
Cutoff, Nuckols & Ramsey . . . . . . . . . . . . . . . . . . . . . . . . .  577,987 Nut lock, J. H. Bauser . . . . . . . . . . . . . . . . . . . . . . . . . . 578,194 
Cutter. See Potato cutter. Nut lock. W. J BIldges . . . . . . . . . . . . . . . . . 578,20.1 
8��I�%�'a��
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Cycle handle bar, H. A. Wood . . . .  . . . . . . . '578,180 011 , gas or hke engme. W. Rowbotham . . . . . . . . .  578.266 
Cyclometer. W W. Dudley . . . . . . .  . . . . .  . .  57H.�88 011 pre�s box and plate. A. FredrIckson . . . . . . . . . .  57�,229 
Cyclometer tappet or actuating deVICe, E. Hart • . .  578,148 Ordnance, breechloadmg. D. VICkers . . . . . . . . . . .  578,172 
Danger SIgnal, Gordon & WeIr. . . . . . . .  . . .  . 577,949 Ore redUCIng furnace, E A }j' Schultze . . . . . . . . .  57B,271 
Dental mallet, J E Stanton . . . . . . .  . .  . . . . 577,887 Ore separator. E P. McDonald . .  . . . . . . . . . . . . . . . . .  577,874 

price. 
1I i n e t' u l M  sent foOr examination 

marked or labeled. 

Diaper fastener and suppor�r, L. G. Scully . . . . . . .  57S,272 Oyster or clam rake, \V. H. Watts . . . . . . . . . . .  57S,175 
should be distinctly B:�E�J'i,!).'it'IEg�?:t,sC HM.
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DIsplay deVICe. T. J. Cheney . . . .  . . . . . . . . . . 578 285 Palnter's pot hook and putty knIfe, A. L. HIggIns 577,856 
DIsplay rack, W. �'. Gray . .  . .  . . . . 577,Y.)1 Paper cuttmg machIne, H .  I .  Koegel . . . . . . . . . . . . . .  577,985 
Door check, J. F. Lash . . . . . .  . . .  . .  • . . . . . .  57S,()84 Pen. fountaIn, 'V. I. FerrIS. . . . . . . . . . . . . . . . . .  578,054 

(7125) W. H. asks : Can h ard rubber B���:e
h��!n�:wd<':

I
�O�ItI.I�

a�: . . . . . . . . . . . . . . . . . . : �+�:;\M ���h�S��;�g:.'��Itn�P
:5�;;dha;;d; ·P: ·i.ien-.;;anii · ·  �+z.:��; plates be used as well on a WilliShurst machme as glass ? Drum, E. Boulanger. . . .  . .  . . . . . . . . . . . . . . . . . 578,198 Pessary, N. E. Charlton . .  . . . . . . . . . . . . .  578,210 

A. 'rhe trouble WIth hard rubber plates is their liability Dust remover, J. J. Harvey. . . . . . . .  . . . . . . . . . 577,8a4 Photograplllc lens, H. H. 'rurner . . . . . . . . . . . . . . .  577,891 
to warp. Otber\\ise they would answer admirably. 2. ���'c�tro

e
�j·C�gl��ll�b. K ·Tho�as"::.:"::. . : �+�:� 
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. � .. �-I�r� 578,147 

As a Wimshurst machme 18 more efficient, \\ hy do you �flct��;��to!i:%c �;s��ms: test�iig'�pp�rattis '{o;: 577 ,945 ���k�, �t��d���l�t!',a�l.IIii.J
t
e:kI�S. �:��

rt.
: : : : : : : : g+�:g:� al"ays see Holtz machmes advertised for X rays work? C. Burgher. . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  578,077 PICture frame, J. A. Bower . . . . . . . . . . . . . . . . . . . . . . 578,200 

A. The Holtz machines seem more adapted for long �l:����� 
C��;c�}ts� �p:;�at�s"for"reg;ii�ilng ' and 57S.275 ��}�,f:�!��: ��k

en
�:rJ!I��.�.�I.�: : : : : : : : : : : : : : :

.
: : :

. g++:� sparks. The WIIDshurst prmclple is usually employed on 
Ele���

I
���t·I;e :��'e�i�c 'nloto'r,' (iyn�ni.o: 'cr 578,182 ��g�I�le�:llr;b?I��i�6'r

Jd����g'  otT· bee'�: 'F(;�i ' &; 578,142 
smaller machInes. P. rrurner . . . . . . . . . . . . . . . . . . . 578,280 Hoey . . .  . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  578,144 

Speed regulator, centrifugal, L H. Nash . . . .  
SpInnIng machIne. W .  E Allen . .  . 
SpInnIng mule, S. Jackson . . . . . . .  . . . . . .  . 

. 5,8,111 

. . .  57H,Oul 
578,001 
.>78,247 

. 578,140 
Spooler gUIde, H. Lawrence . . .  . 
Spoohng machule, Draper & Rhoades . .  
Stage, self supportlng, H. CummIngs . .  
Steam bOller, G. Engel . . . .  
Steam separator, H. H. Bates . . . 
Steammg apparatus, fabrIc, C J. Gadd 
Steering apparatus, ShIP'S, C. H. RIChardson 
Stone sawIng machIne, J. Peckover 

578,217 
577,m6 

. . .  578,HJ2 
. 578,008 
577,�i1 
578.116 

Stool, extenSIble and adJustable musIC, A. 
Gautrau.. . . . . . .  . . . . .  . 

Stopper. See Bottle stopper Flue stopper. 
Stove, cookmg, J. H. li'lZer. . . . .  . . . . . . . .  . .  578,14,; 
Street cleaner, TIlton & Bunnell . . . . . . . . . . . . . . . . .  577,Y'4 U 
SWItch. See AutomatIC sWItch. ElectrIC SWItch. 

Snap SWItch. 
Table. See Sortmg table. 
Table and checker board, combined, F. HorOVItz 577,984 
rrank. See Glass tank. 
Tank, R. E. L. RIce. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  578,265 
Telegraphy, R. H. Wemy. . .  . . . . . . . . . . . . . . . . . .  578,126 
Telephone and annunCIator system, comblned, J. 

R. Strong. . . . . . . . .  . . . . . . . . .  . .  . • . . . . . .  578,122 
'l'elepholle apparatus, table, L. M. ErIcsson . . . . • .  578,00; 
Telephone call devIce, automatIC, E. P. Boland . .  577,911 
Telephone call regIster, Heckard & Ogden . . . . . . . .  577,920 ThIll couphng, E. rr. Martin. . . . . . . . .  . . . . . . .  . .  578,306 ThIll support, G. L. & R. Bowman . . . . . . .  . 578,201 TICket bolder, roll, J. L. KIrk . . . . . . . . . . . . . . . . . . . .  577,862 
TIme alarm, J. G. Hallas . . . .  . . . . . . . . . . . . . . . . .  578,059 
Tue, bICycle, J. A. Burton . . . . . . . . . . . . . . . . . . . . .  . . .  578,134 
����: t�g���: ���
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TIre, pneumatIC, Bartlett & Murbach . . . . . . . . . . . . 578,191 
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Tool, combInatIOn, M. D. Letteer . . . .  578,249 
'l'oy card, N. M. Russell. .  

" 
. . . .  . .  . . . . . . . . .  518,029 

'!'raln controlhng devICe, C. A Shea. . . .  . . .  . . . .  578,298 
Trap. See AnImal trap. Fly trap. LIqUId seal 

trap. 
Trolley catcber, T. Holahan. . . .  . . . . . . . . . . . . . . 577,nl 
Trolley pole controller, L. M. Halsey . . . . . . . . . . . . .  577,853 
Truck, car, H. BaInes . . . . . . .  . . . .  . . . .  . . . 578,305 
Truck, car, C. C. Moore. . . . .  . .  . . .  . . . 578,042 
'11rucks, center bearuig bolster attachment for 

car, J1J. Chff . . . . . . . . . .. . . . 578,135 
Truss, H. V. Appley . . .  . .  . . . . . . . . . . . . . . . .  . . . .  578,184 
Tub. See Bath tub. 
Tubes. machInery for manufacturIng seamless 

steel, R. 'Yootton . . . . . . . . . . . . . . . . . . . .  577,007 
rl'UbNI;ffhoB1a�� . .  �?� . ��atI�g 
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an� . .  
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�
g, �: .�'. 577.876 TWIne tenSIOll deVICe, C. Hanson . . . . . . .  . .  578.099 '11ype dIstrIbutIng machIne. P. F. Cox . .  . . .  578,216 

���::��g�� �����g���.��t�Wa;ci.?: .': �
l
�
e . .  : . gJ�:� 'l'ypewrItIng maDhlne. C Spiro . . . . . . . .  . .  578.121 Valve, Starrett & Welsh . . .  . 578,274 

Valve. gate, H N I�Ibbey . .  . 5i7, !:f.H 
Valve gear, Cochrane & Cameron. . . . . .  . .  578.213 
Valve, safety, C. M Sheldrake 57�,046 Vapor burner, H. Gefrorer . . . . . . . . . .  . .  ,)77.980 Vapor burner, B. S. Koll . . .  . . . . . .  . . . . .  578,246 
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VehIcle boot, D. R. Cowan . .  . . . . . . . . . . .  577,8;)8 
VehICle wheel. C. E Bulkley . . . . .  . . . . .  578,(j,');) 
Ventilator. See Car ventIlator. 
VIOhn strIng clamp, J. B. Mahoney . . . .  . . . .  . .  5i7,964 
VIae, A. Eckert . . . . . . . . . . . . . .  . .  577,84a 
�;����b�'d�1: �T�

l
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Wagon brake, automatIC, E S Chatfield. . 57B.mB 
Wagon, dumpIng. I. B. ChrISSlnger . . 577,913 
Wagon Jack, .J J. Adgate. . . . . . . . . .  578,OBH "',. agon runnlllg gear, J. Vaughan . . . . 577,892 WaIstband, detachable, J. E. LeavItt . . . . . .  . . .  57£ ,294 Washboard, J. H. Relmers . . . . . .  . 578,157 
�:�g���: ��;i!�r&
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: . . : . . .  : : . : : :  . . . .  �+�:� WashbQwl, F. Jones . .  . . . . . . . . . .  . .  578,103 Water closet, D. S. Wallace . . .  . • .  . . .  577,900 

WaterIng deVice, stock, R. G. Fay . . . . . . . .  . . • •  578,141 
Weaner, calf, G. Cooley . . . . . .  . . . . . . .  577,914 
Weather strIp, J. L SmIth. . . . . . . .  ,578,273 
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RV�yl���·whee�:8

,158 to 578.100 
Wheel rIm, W. A. Johnson . . . . . . . . . .  578,292 
WICk hfting devICe, C. Maschmeyer .. . . . . .  578,251 Wlndmg and Shttlllg machIne, C. Koegel . . . ,�7i.865 WIndmIll, CurtIS & Peterson. .  . . . . . . 578,287 WIndow cleaner's safety devIce, J. F Gutler 578,145 WIndow frame, Arnold & LIChtenbeIger. . . . . . .  578.187 WIre fastener, W. G Hay . . .  . . . . .  578,100 WIre knIttIng maChllle, E Wohlgemuth . . . . . . . .• 5Ti ,006 WIre stretchIng and tYIng deVIce, rr. W Kirb)' . .  577.861 
Wood grIndIng apparatus, E If. MIllard (reIssue) 11,590 WrInger. See Mop_WrInger. 

(7126) C. writes : I wish to cement a �l����:� :.n:I\�k l�oty �
t
Ki':CKriIght: : : .  : : : : . : : . : �+�:�� �\�����

r
��:rie�Ir,:::;!ft·Istr�but;;r:combmed; J'. Ii: 578,108 Electrode, A. E. Woolf . . . . . . . . . . . . . . . . . . . . .  578,070 BaIley . . . . . . . . . . . . .  < • • • • • • • • • • • • • • • • • • • •  578,188 

DESIGNS glass cover to an Iron CIstern to contain mercury. Can 
j ou, through the �olumns of your valued journal. inform 
me how to prepare a cement adapted to thIS purpose 

�l:�;.r�rI��e
alj��fr':,\u:iec;aIfoi.urner . . . . . . . . . . . . . 578,171 �l�e���: �g�::: w.0;.�,fo�����:�.:::::::: ':::. :".
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Elevator platform, A. E. Pelham . . . . . . . . . . . . . . . . . . .  578.1.C)6 PIters cuttIng attachment. A. H. Hesterhagen . . . .  578,038 Bedsteads, sohd spIndle for, W. Hess . . . . . . . . .. . . . .  26,716 
Elevator valve, hydrauhc, W. H. Hultgren . . .  577,U58 Plow, M. 2\1. Wroten. . . . . . . . . . . . . . .  . . . . . . .  . 57S,181 Bolt washer. B'. K. 'Vagner. . . . . . .  . . . . . . . . . . . . . . .  . .  26,712 

which WIn likm' ise be vacuum tIght and impervious to 
heat ' A. Try SIlIcate of soda. Your best piau is to at· 
tach It by a regular screw and flange attachment, packing 
it with asbestos board or some equivalent. 

EngIlle . See ExplOSIve engIne Gas engine . Plow, COIn or cotton turn, H. Wanzer . . . . . . . . . . . 578,174 Box. C. A. MornIngstar 26.704 
GravIty engIne. OIl, gas or hke engIne. RO- Plow, dltclnng. C L Flora. . . . .  . . . . . . . . . 5:7,947 Bracket. E. Bel sbach. 26,700 
tary englne. Plowshare blanks, dIe for cuttIng out. Sawyer & Carpet, 'Y L Jacobs 26,721 

EngIlle cyhnders, apparatus for conveYIng heat HendrIcks . . . . . . .  . . . .  . . . .  . .  . .  . 578.l1IJ Carpet button, stall', D. Walker . . 2h,nU 
to, A. MarIChal . . . . . . . . . . . . . . . . . . . . 577,986 Pn�umatIC dIspatch system, Hamhn & Hunter. 578,237 Carpet button. stan. H H 'Varren 2G,711 

EngIneer's or surveyor's lIlstrument, C. L. Berger 578,052 PueumatIC tool hRlldle. W. M. Morse. . . . . . . . . . . . .  578.0'20 Clasp. W. A. Johnston . .  . . . . . . . . . . . .  26,708 Envelope, C. A. Snow . .  . . . . . . . . . . . . .  . . . .  . .  . .  . . .  578.2H9 Potato cutter, seed. Eday & Carlton. . . . .  . .  . . .  571,846 Crumb scraper, L 'VoJldkow. . . . . . . .  . . 26 699 Eraser, 'V. A. Barr . . . . . .  . . . . . . . . . 578,190 Pottery machIne • .  J F & G C. Burson . . . .  578.207 Crumb tray, I�. WOJldkow. . . . . . . . . . .  . . . . .  26,698 
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��J·v�r.(c.c�J��Y�· · · · ·  : : . . : : : . . . .  ��:¥81 Extractor. See Holt or spIke extractor. Lemon son.. . . .  . ,  . . . . . . . . . . . . . . . .  578,178 Furmture pedestal, G A BobI'ICk . . . .  26,11) 

For which Letters Patent of the 
JUIce extractor. Press. See Chee�e press Prmtlng press. I (�lass, plate, W Lender. . .  . .  . .  . .  26, 1 18 

FabrIC. See Bullet proof fabrIC. PIle fabrIC. PrIntIng press, A Games . . . . .  . . . . . . . . . . . .  577.848 Lock case, W. H. Taylor . .  . . 2ti.70!J 
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achment, �. ? .. . 1�tJl- 578.21� �I���(�:���h lj����rJ:rBett{ri� . . . . .  . . �: m1 United States were Granted Fence machIne. E. C. Mathews . . . . . . .  • .  578,252 Pump balauCIng apparatus. E. E Clark. 578,002 PICture frame mouldmg, etc , C Bosworth. 2tJ,70 

Fence machIne, WIre, M Cahill . . . .  . . . .  . . . . 578,284 Pump. OIl meaSUrLng. A H Herron. . .  . . . . .  . .  . 577.957 Puzzle box, J. L. Hanson . . . . . .  . 26 'iU )  
MAR.CH 2 ,  1897, Ifence stay, WIre, G .  H. Brown. . . .  . . .  . . . . .  578,076 Pump rod COUpllllg, .J & J. Amstutz, Jr 571,�30 Hug. A. Petzold . .  . . . . . . .26, 719, 26,7;:U 

Fence wIre, D. C. Snllth . . . . . .  . .  . .  . . 578.03'Z PUmp, rotary, .1.  S. Attenhofer. . . . . . . . .  . 57H,lJ-t Safe, sleePln\Car, I .  �'reed . 20, /14 
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Fender. See Car fender Purse, COIn, B. KeIth . .  . . . . . . . . . . . . . . .  . . . . . . . .  578,243 '11Ile. Ioof, C KeIser . 26,717 
Fifth wheel, J. D Dart. . . .  . .  . . .  . 577,978 Rack. See DIsplay rack Truck bolster, car, E. F. Goltra 26,713 
Iflfth wheel, C NIelson . . . .  . 578,022 RadiatIng attachment. stovepIpe, J .  H .  Hoover 578,102 [See note at end of lIst about copIes of these patents.] FIlter, JlJ. Wolford . . . . . . . . . .  . . . . . . . . . . .  578,179 RaIl bond, eIectrLc, B. J . .  Tones . . . . . . . . . .  . .  578,.104 
�'Ilter and cooler. water, A. MaJor . . . .  � .  . . . , 577,!Ju.� RaIlway, electrIC, S G BrOSIUS et al . . . . . . . . . .  577,912 

Adjustable seat. H. B Hlteshew . . . . . . .  578,291 FIreman's mask, A . .:\lIller . . . . . . . . . . . . . . . . . . . . .  577.H26 ltalhvay. electrIC. C SkInner . .  . . . . . . . . . . . . . . . .  577,885 
Agncultural unplement, G. W. Dycus . . . . .  . .  577.946 FIreplace, .If. E. Humphreys . . . . . . . . . . . .  578,240 H<lIlway SIgnal. W. P. Hall . . . . . . .  57B.236 
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All' heater and surface condenser. combIned, J Flslung apparatus, L. J. Mell. . .  � . . . . .  . . . . . . .  578,085 RaIlway spike, J. K Knudson . . . . . . . . . . . . . . . . . . . . . . 57ti,151 
A. Wade . . . . . .  577,894 .I.\'loor clamp. L. Bunnell . . . . .  . . . . 577,915 Rake See Oyster or clam rake. 
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Alumal trap, J. M. Kellogg . . . . . . . . 578,244 .lflushlng apparatus1 D. S. Wallace. . .  
" 

. 577,SBH Hecordmg Instrument, message, B. J. Noyes. a7S,113 
Allneallllg and appa:ratus tllerefor, method of. H. Fly trap. D L IlttYS . . . . .  . . . .  n77.8;");} RefrIgeratlllg machIne expanSIOn regulator, 
Anl{!�I��g·�PI�ar�tus, C P 11urner . gJ�:�J �'6g��� :�����:�: r.·:�JJi����ttz . . . .
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55 Re:tir�:��:' See Gas regulator. Heat regulator. 
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Bag holder, L C Palmer . . . . . . .  . . .  578.261 Furnace. See Ore redUCIng furnace Smoke con- II Rollmg mIll rolls. tool for cuttIng l1'-re�ular 
Bags, etc. , foldmg mechaillsm for, B. E' Brown . 578,138 sumlng furnace. grooves In, J. G Walter . . . . . . .  • 578,088 
Basket, D . •  J. Gooch . . . 578,037 Furnace for burnlng coal dust, G. Unger . . . . . . . . . .  577,995 Rotary enguIe, S S Blevills. . .  . . . . ,  578,1�n 
ilath tub, E 1\1 ReInhardt . . 578.264 Gas burner, S. BernheIm . . . . . . . . .  . . 578.071 Ruler and tIme computmg deVICe, M. Isaacs . . . . .  578,14U 
Battery cell, co"",mr�UlatIOll. H. A. C. Anderson . 578,131 q-as engule, L. H. Nash . . .  57S,1!? I Hullllg maclllne. C Stoll . . . . . . . . .  �Z8 .. lUH 
�����!��'s���a�s� a��:�<rt�: for trUIng aiid bur: 
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nIshmg metallIc. \V. H \VhltteIIlure . . .  . . .  . 577,973 Gas lIghtIng apparatus, rr Rowan . . 577,hS4 SUII rig, self reefing sprit. L. A KImball . . . .  577,9'2.� 
Bedstead, O S l1'oster . . . . . . . . . . . .  578.001 Gas regulator for 'Velsbach burners , O. R Clme .. 578,212 SandpaperIng and buffinR maChllle, l' 1£ Keavy 578.214 
Bell, R II. Mayland . . . . . . . . . . . . . . . . . . . . .  578.258 Gate. See Cattle gate. Shdlng gate. I Saw, band. C H \Vestoll . . . . . . .  . .  . 578.050 
Bell. bICycle. H 8. Pullman . . . . . . . . . . . .. 578,26� Gate, J. A. Anthony . . .  . . . . . . . . . . .  . 577.940 Saw, portable drag, J. BIrrell . . . . .  . .  . .  £,78,072 
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BICycle. A L Adams . .  . . . . . . .  . . .  . .  .. 578,130 Generator. See Gas generator. I beat See Adjustable seat .B olding seat. 
BICycle, P. L. Glfardet. FIls . . . . . . . . . . . . . 578,011 Glass tank and blOWIng furnace, E. Gob be . . . . . .  578,058 Separator See Ore se�arator. Steam separator. 
��6�61�: /). �flaR�l
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BIcycle. U It 1l von Stegmann . .  . . . .  . 577.!)<,x) Gold and sIfver from ores. extractmg, J. F. Webb 578.08H I SeWIng machIne feedIng mechanIsm, II. Onder-
BICycle, I. F 'Vales . . . . . . . . . . . . 577,895 Governor. A. O. Haney . . . .  . . . . . . . . .  . . . . .  578,23H donk . . . . . . . .  . . .  . . . 577.877 
BICycle brake, .B J Coombs . . . . . . . . . . . . . . . .  57S,28G Grapple. W. Coulter . . . . . . . . . .  578.215 Sewmg mac hme loop taker, Dtal & Dimond 578,138 
BICycle cratlk and pedal mechaIllsm, J. C. Ander- GraVIty engIne. rotatIng. H. L. LIghtner . . 578.062 1 Sewmg machme thread feedIng deVICe. G. Frame 578.0U7 

son . .  . . . . . . . . . 578.188 GUltar. etc. , C. Prmce . . . . . . . . . .  . . . . . . . . . . . .  577,!:I.1O I Shaft loop, II A. Btereley . .  . .  . .  ; . 577.883 
BICycle driVIng gear, Oag & McDonald . . . . . . 578,2fJO Gun barrel WIth blued or browned bore. J. Singer 578.030 Sharpener. knIfe or shears. I J. ide et al . . . . . .  577,922 BiCycle gUldmg stem, B. Arnold . . . . . . . . . . . . . .  578,186 1 Hand grIp, W. M Morse . . .  . . .  . .  . .  578,0'21 1 Sharpenmg tool. P W Strong . 577,Hl.n 
nlCycle lock, C \Varman . .  . . . . . . .  . 57S,1�a Handle See .B'lower pot or dISh handle. Pneu- Shears, E A Sanders . . .  578,118 
BICycle parcel carrter, F. W. 'Ventworth. . . . 578,128 matIC tool handle. Shelf hracket, sheet metal. T. Corscaden . . . . . . .  577,977 BICycle rest and repaIr stand, G E. Bterbach . . . . .  577,910 Harness and saddJe. E. V0f"isberger. . . . .  . . . . .  . .  578,173 Shoe or boot fleXIble support, H .  J .  Doughty . . . . . . 577,84,) 
��6��1� ����i�: (reV�c����;e�O�UIg cranks' from: 
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F.I�. ����gt " " " " "  l+�:5i� 1. B Hanna . . . . 577,9[);1 Harrow or cultIvator. dISk. A & D. Bramer . . .  578.20� SIgn. sheet metal. \V. Path Le . .  578,044 
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r: . . .  511,896 I SUl711:1\�ees or doubletrees, laP

. �
lll� :or, � . . ?:. ]j�J�� : 578,226 BICycle support, C H. Thurston. . . . . . . .  . . . . . .  . .  577.!1.H Hmge, carnage door, E. I.J. Hoffmann . . . . . . . . .  577,i-lS;,{ Skate. J E MartIn . . . .  . . . . . . . . . .  . . .  . . . 578.0f:.4 BillIard cushIOn. S de Gaetano . .  . 57S,009 HOlSt, air, C. Weatherson . . . . . . . . . . . . . . 577,9111 Skate. roller, GIbbs & Wnght . . . . . . .  . . . .  578.081:. 578,082 Blower, E'. EIsenbeis . . . . . . . . . . . . . . . . .  57S,096 Holdback. vehICle thill. I.J M. Mays . . . . .  . . .  . .  . 578,018 SlIdlllg gate J. Allen. . . . .  . . . . . . .  . . . . . . . . . . . . . . .  577,91:.8 Blulllg and starchmg compound for laundry use, Hook. See PRInter's pot hook. I Smoke cOIlsumer, W. j1J Elbers . . . . . 577.91') C. A. rraney . . . . . .  577.969 Horse detacher, J. F. 11urner. . . . . . . . . . .  517,9 .. �:) Smoke consumIng furnace, self feeding. C. Groll 578,146 Boat, U. A. House . . . . .  578.239 Horseshoe, E. Krantz . . 577,St>ti Snap SWItch, donble pole reverSIng, II A. Gorn . .  577,CJ50 

BOller See Steam bOiler Hose couphng. J .  Kerns . . . .  . .  578,l.JO Soda water apparatus. L W Puffer . . . . . . .  577,881 
Boiler, F. 1\ Stevens . . . . . . . .  . .  . . . . . 578,300 Hub. G. l\hllen . . . . . . .  578,2.�1) Soda water fountam, R M & R. M. Green, J r  . . . . .  578,008 
HOller and condenser plant for heatIng feed Hub, wagon, Howard & Roland . . .  578,083 Soiderlllg Iron, braZIer, etc., combmed, P. V. 

water, F'. Skv:ua . . . . . . . . . . . . . . . . . 57B,031 Hydrocarbon burner. A J Bl ackford (reIssue) .. 11,592 I Berghe. . . . . . . . . . . . . . . . . . . . . . .  577,971 
Bolt or Flplke extractor .1. Humphreys . . . . .  577,959 Igmtlllg deVICe. A. Czarmkow . . . . . . . . . . . . . .  . 578,004 Sortlllg table, E �'. B. Bourne . . . .  . .  . . . . . . . .  578,HYJ 
Book, stock, P M \Vol�Heffer . . .  . . . 577,HCJ8 Inhaler. A. Henderson . . . . . . . . . . . . . . . . . . .  . 577,956 SoundIng- board, J. C. LIVIngston . . . . . . . . . . . . . . 578.154 
Bottle, II. Ablncbs . . . . . . . . .  577,U39 Ink well, S. G. Baldwlll . . .  . . . .  . . . . . . . . . . .  . . . . .  . .  578,189 Speakmg tube attachment, E. C. Hess . . . . . . . . . . . . .  578,101 

TRADE MARKS. 
Beer. Acme BreWIng Company . . . . . .  . . .  . . .  29,63G 
BICycles, Schovermg. Daly & Gales . .  29.644 
BOrIng tools. wood and steel , H H. Mayhew Com-

pany. 2U,643 
Candy, J A McClurg & Son� . 2CJ.ha5 
CondIlllentl'l. Papola COIllpany 29,ti3:{ 
Cotton and nnxed fabrIes, tWilled, OtIS Company �,G22 
Cotton goods, eFlpecU111� sheetmgs and drIlhngs, 

�'ata & Company . . 29,6'25 
FrUIts, such as oranges, lemons. cLlld grape frUIt, 

Cltru., W B Wall . . .  . . .  29,t.�4 
8���

i,��X�ta���fo�!�r. Parker Brother� . 
.
. . .  f�:rli 

GUI and other SPIfltuouS lIquors, NatIOnal Distil-
lIng Company . .  . . . . . . . . .  . .  291ti4.0 

Gormg. Chadbourne & Moore.. . . .  29,621, 2H.622 
Locks, latche�, and keys, Yale & rl'owne Manufac-

turmg Company 29.642 
Lye, W. H Pnesmeyer . 29,t;;JJ 
MedICme for the eyes, L VareslO . "2fJ,62tJ 
)letal, antIfnctwll, R. B 'Vllson. . . . . 2H,1519 
Mouth wash and tooth powder. H levers . . . . . .  2il.6'28 
Mowers and trIIIlmerS, lawn, PastIme Lawn Mower 

Company . .  2H,ti4> 
Needles. rt\ Harper . . . . . . . .  �9,t'1.� 
Oats, rolled, AmerICan Cereal Company . 2B.ti32 
OptIC glasses and Instruments. A. Levy. . . . . .  2V,616 
Packmg, gaskets, and rubber compound, Peerless 

Hubber Manufacturmg Company. . . . . . .  . . .  2H.620 
Papers, wrItIng, l\httlneague Paper Company 29.61,) 
Pens, E. KempshaU . . . . . .  . . .  . . . . . . . . . . . . . .  2U,614. 
RemedIes, haIr and scalp, L P. Elhott. . . . . 29.627 
Rubber or elastIC heels for boots and shoes. D A 

McDonald. . . . . . . . .  . . . . . .  . . . .  29,618 
Sheetings, drIlls. and ducks, Stark MIlls . . .  . . . .  �.j,fJ23 
Shoes, C. Kallman . . .  . . .  . . .  2IJ,b17 
Soda and SIlIcate of soda not used In connectIOn 

WIth compounds for scaldIng raw wool, caustIC, 
.Joseph Crosfield & Sons. . . . .  . . .  . . . . . .  2\l,6,1J 

rrOllet artICles and preparatIOns, Lazel l, Dalley & 
Company . . . .  . . . . .  . . . . . . . . . . .  29,h2!) 

Tomcs and remedIeS for alcohohsm and othel ner-
vous dIseases. G L. Weed et al . .  . .  . .  . .  . .  29.f.i4fJ 

Wlnsky, John Osborn's Sons & Company . Zil,&'{8 
WhISky, E. Walters . .  . 21I,hiN 
WIlle, port, S. StreIt & Company . . . .  • 29,bd7 

A prin tf'd copy of the speCIficatIOu and draWIng of 
any patent In the foregOIng lIst, or any patent In prmt 
Issued Sllwe 1863, WIll be furIlIshed from tIllS office for 
10 cents. In orderIng please state the name and number 
of the patent deSired. and renut to Munn & Co . •  001 
Broadway, New York. SpeCIal rates WIll be gIven where 
a large number of COpIeS are deSIred at one tune. 

C a n adian Ita l e n t s  may now be obtaIned by the In� 
ventors for any of the lllventlOns named In the fore­
gOIng hst. prOVided they are SImple, at a cost of $40 each. 
If comphca' ed the cost WIll be a lIttle more. .B or full 
Instructions a'1clress Munn & Co , 361 Broadws."\ New 
York. Other fOreIgn patents may also be obtalnea. 

© 1897 SCIENTIFIC AMERICAN, INC.



O R IH N A R Y  RA'I'ES. 
I n !ili d e  Page, each i n sertion - - 7' :) cents a line 
BIlek IJage• eadl i l l s e r t i o n  . .. .. ..  $ 1 . 0 0  a line 

iT Por some classes oj Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the l ine. 
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Star * 
Lathes 

foot power 
Screw • • •  

... cutting 
Automatic 
Cross feed 

9 and t t - i nch Swing. 
New and Original Features 

Selld for Catalogue B. 
Seneca Fa1ls Mfg. Company, 
69 5 Water St. , Seneca Falls, N. y. 

AMERICAN PATENTS. - AN INTER· 
estmg anti valuab l e  tab le  showin� the number of patents 
�ran ted fur tHe various su bjects upon which petitions 
have been tiled from the beginning down to December 
31. 1894. Contained in �Cllc,'r I FIC AMEHI('A X SuP. 
PLE" K�T. No. 1 O O·.!. Price 10 cents. '1'0 be had at 
th is office and from al l ne w.!'de:d ers 

STEAM A mill for crushing ores. 
Equal in efficiency to a 
five stamp battery, and at 

A boon alike to 
the prospector 
a n d  m i n i n g  STAM p �f {�"ect��� 

pense. 
capitalist. Send for catalogue. MILL GATES I RO N  W O R K S ,  Dept.  C , 650 Elston Ave .• C h i cago. U, S. A. 

F E D E RAL B E N C H  P U N C H  
10" high , 10" long, with lever 24" 
long, and weighs 64 pounds. Punch­
es a bole 5-16" through Ys inch iron 
plate 2�" from edge. Neat, strong, 
and dUlable. Price with dies for 
one size ho le, $15 ;  extra die� for 
round hole, per set $1. 

� Send stanl,.p jor catalogue oj 
machinists' tools. 

CHAN D LE R  & FAR OU H A R ,  
38 Federal St. , Bosto n .  Mass.  

Patent Carry ing  Track 

OVERHEAD 
TRAMWAY 

for Mills, Foundries, Machine Shops, or for 
Merchandise. Send for Book. 

The Coburn Tro l l ey Track Mfg. Co. ,  
• • • H O L Y O KE, lUASS • •  , 

B A R N ES' 
New Friction Disk Drill . 

FO R L I G H T  W O R K. 
Has these Great A dvantages: 

The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range-a won­
derful economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. & J NO .  B A R N ES CO . •  
1 9 9 9  Ruby S t "  Rockford, Ill, 

MBasnrin� Chesterman's, Excelsior, 
Lufkin's, Eddy's, Roe's, 
etc., and supplies of an 
kinds for Architects, En­
gineers and Draughts-

Frost & Adams Co. 
Establisbed in 1848. 

39 Corn h i l I ,  

B O S T O N ,  MASS. 

N I C K E L  
.AND 

Electro· Plati ng 
Apparatus and Material. 

THE 
& Van W i nkle 
Co., 

Ne,,'al'k, N'. J .  
136 Liberty St., N.  Y. 

35 & 37 S. Canal St., 
Chicag'o. 

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST, MOST E F F I C I E N T  a n d  D U RABLE. 

(RAN D D R I LL C O. ) 
Send f()l' Catalogue. 1 00 Broadway, New York. 

$ (itutifi( �tutti(nn. 
O U R M A S T E R P I E C E '. Blades are highest gtad� of razor steel Ille tested warranted. strong enough for anythlng, fine enough for a quill pen,weighs 

2 ounces, 3 blades. Price, eb-

..................... �� ..... 
: N EW HAC K SAW FRAMES . : 
� Saw may be instantly at- ! 
� tached or removed or set � • at any angle. Finely . 
• finished and nlck- • • eled. C o c o  b o l a  • • handles. � Catalogue of Fine Tools free. • 
: l.Hs� STA R R ETT f?o'!i3, Ath o l .  tr.As��·. : 
�.������� .. �������.����� .. �. 

ODD SORTS OF TH INGS 
but necessary to every mechanic 
or factory, are found with full de­
scriptions in " A  BOOK OF  TOOLS." 

" A  Book of Tools " 
is the most complete 
catalogue ever is­
sued. Contains 550 
pages and over 2,000 
illustrations. Prices 
are g-iven. 

A copy of this book 
Bent postpaid to any 
address upon receipt 
of 25 cents in stamps 

OHAS. A. STRELINGER & 00. 

"Queen" Bui lder's Transit 
$ 1 00 

I M PROVED TRAN S I TS A N D  LEVELS 
Graduated entirely on our large divid ... 
ing engines. Special award at vVorld's 
Fair. All kinds of Engineering, Sur­
veying and Draft ing IUstruments and 
Materials. 220 p. Illustrated Catalogue 
mailed free only if this ad. is mentioned 

(� U E E N  & CO .• I n c  • •  
1 0 1 1  C h e s t n u t  � t . ,  P h i l a d e l p h i a  

E D C E T O O L S -.� 
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ty of grits 
IlT May we send you our Oatalo(Jue, 

which will give you some information "! 
(;R A F 'J' O N  STO lS E  C O ilU' A N Y .  

No. SO River SU'eet, Graft o n ,  

TRADE MARKS, 
D ESIC NS, 

COPYRIC HTS &c. 
Anyone sending a sketch and description may 

Quickly ascertain, free, whether an invention is 
probably patentable. Communications strictly 
confidential. Oldest ag-ency for securing patents 
in America. We have a Washington office. 

Patents taken through Munn & Co . receive 
special notice in the 

SOIENTIF IO AMERIOAN, 
beautifully illustrated, ]ar�est circulation of 
;�t:08�fi

n
:��t!g�.

rn
'h):�i�� 

t
;�¢::�� \l�ii 

BOctK ON P .ATENTS sent free. Address 
M U N N  & CO. , 

361 Broadway, New York. 

�b�i�:��d�e:�i�fi'����t�!:f:: 
�end for 8O-pR.ge free list and 
U How to Use a Razor." 

8pecial Offer : $1.50 Razor, 
Fine Strop, French Bristle 
Lather Brush, all for $1.62, 
postpaid. 

ltl a h e l' & Grosh (� o .  
40 A St., To l edo, O hio 

BUy T E L E P H O N E S  
That Are Good . .  Not " Cheap Thi ngs" 

The difference in cost is little. We guarantee our appa­
ratus and guarantee our customers against loss by patent 
suits. Our guarantee and instrulnents are H o t h  O o o d  

WESTE R N  T E L E P H O N E  C O N S TR U C T I O N  C O .  

2 5 0-2 5 4  South  C l i nt o n  Street,  Ch icago 
LarQest Manufacturers of Telephones 
excluli'it'ely in the United States. 

T E L E P H O N E S 
for Long or Short Distanc� Use. Also 

Interior or "\Varehouse 'l�elephones. 
Sent on trial to responsible parties. 

Sold tholl"\ands during the last 
two years. every one a success. 

� Send jor ( Jirculwr and Testinwnials. 

Ju l ius And rae & Sons  00.  
MILWAUKEE, WIS. 

Cb¢ R¢nndlV protrattor 
and Oo�r 4,000 Otb�r tools 

au l1Iustrat�d. dmrib�d. and pric�d In Our n¢w 1897 £atalogu¢. 
It is a book of 710 pag¢S, lot x 7t in. mail¢d 

fm to anyon¢ m¢ntioning tbis pap¢r, and s¢nd· 
Ing us 3SC. Discount sb¢¢t wltb �acb book. 

mOnt60mE�Y � £0., makm of Ijlgb 
6rad� tools, 105 rulton St., n�w York £Ity. 

UPRIGHT 

Pianos � 
New Styles just introduced, embody­

ing many points of superiority. 
Various sizes and models. � Send for catalogues. 

1l1azont%)amlin QIO. 
Boston. New York. Chicago. 

HAL F A CEN T U R Y  OF CYCLES. -AN 
interest ing h i story of the  cycie from i ts  orig-in up to the  
present t Ime. '1' n e  tirst crank .. d r i ven  blcycie. '1'h e  
. �  bone-.!'haker " a nd  its succes�ors. 'l'h e  tricycl e. '1�he  
modern whee l .  Cyc l e  bu i l d i ng a science. POints of I Ill .. 
prn"enH "n t .  'J1 he Dnellmat i c  t i re. A hand and foot c:,," c le. 
"\Vith 9 illustrations. Contained in SCIENTIFIC AMEHI­
CAN SUPPLEMENT, No. 1 "  I � . Price 10 cents. To be 
bad at this office and from all newsdealers. 

I P R I N T 
M Y  

OW N 
I �  I �.t\"li.J Cards, c i rc u ·  

lars .  w i t h  $ 5 
Press and save 
m o n ey. 

Will feed ft t Latest Improved 
angle, witjlOu'l

e
p�:ss';i'r'::"��: J:;ss

a
�� ANDERSON AUTOMATIC 

� An indispensable Labor saver. �. I �--

� power. Warranted. 
r tt 17 • For particulars, prices, etc., __ L� �r ",O"I�r. -- -

IU E W E R '1' 0 0 1. C O . ,  Copies a letter in ll1l second� 
16 Elm St., Portland, Me .. U. S. A. Quickest-Simplest-Best. 

"!.lake money print­
ing for others. Our 
$18 Press prints a 
newspaper. Type 
setting easy, printed 
rules. Send stamp 
for catalogue, press­
es and supplies, to 
the factory, 

KELSEY & CO. 
Meriden, Conn. 

� Agents Wanted. 

A N D E R S O N  
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Architectural Draw­
ing ; Electricity ; Me­
chamcs; Architecture; 
Plumbing , Mining ; 
Civil Eng·ineering iu. 
all Branches ;  Steam 
Engineering (Loco. ,  
Stat'y . a n d  Marine). 

'!Q Machinists, 
Pattern Makers, Car­
penters, Steam Engi­
neers, Draughtsmen, 
Steam Fitters, Elec­
trical Workers, Civil 
J:ngineers, Plumbers, 
lH in e r s. Rif('reTices 
Eve1"1jwhere. Free Cir. 
cular. State Subject 

lcish to Study. 
942. 8<'1'3nton, Pa. 

CROOKES TUBES AND ROENTGEN'S 
Photograohy .-'1' he  new photography as performed by 
the use of Crookes tu lJes as a source of excitat ion .  Al l  
about Crookes tnbes. S('n� ;.;' T T F I (,  A M t:HTCAN SUPPLE­
MENT. Nos. 1 � t .  1 � H .  238. 2 'J :1 .  2 4 "J .  ,. !J �. ' H 5 .  
11 0 5 ,  II � O .  ] 0 5 11 .  1 0 .} 4 ,  ] O � :) .  ] 0 ,") 6 .  ] 1 !'")7.  also 
8CIENTIFlC AM ERICA1'\". Nos. 7 • .s, 1 U and 1 4 , vol. 74. 
'1�hese profuse ly i l l ustrated RUPPLRME,\"'TS contain a 
most exbaustiye �!erit's of arti cles on Crookes tubes and 
the experlInent � performed wi th them, A mong t hem will 
be found  Prof. Crooke-g' earl y lecture:", detai l ing very 
fu l ly the experiments which 80 excit ed t il e  worl d ,  and 
which are now again excitmg att ention in connect ion 
with Roentgen's photography. Price 1 0  cellts each 
'1'0 be had at th i s  office and from a l l  newsdeal ers. 

Durabl e-Easi ly App l i ed .  
Tbis roofing i �  manufactured 

from natural Trinidad a�phaIt materials, ang will not dry up 
and become brittle under ex� 
posure to the weatber as coal­
tar rootlngs do. � Send for 

jree sample oj rooj 12 years old, 
with Circular and price list to 

WAltRE !\ C II E,U I U A I .  
<It ilI F ' ; .  C O ., 

s:; F u l to n  � t l' t" et, 
Nen' Y o !'l. _  IJ .  S. A. 

saves wear of chain, pre­
vents rust and in creases 
ease, speed and comfort. 

� It wil l  pay you to 
send 10 cents for sample, 

lOS. D I X O N  C R U C I BLE C O . .  J E RSEY CITY, N. J .  

If yon want the best Lathe and Drill 
-'l� GBUGI{S BUY 

WEST C O T T ' S .  
S t r o n q e s  t 

Grip, Great­
est Capacity 
and Durabil­
ity, Cheap and Acctt<raie. 

We�tcott ChuC'li. Co • •  O n e i d a. �. Y •• ( � .  �. A . 
Ask Jor catalogue in English. French, Spanish or German. 

FIH8T PRIZE AT COLUMBIAN EXPOSITION, 1893. 

The Bartley D i rect Run n i ng Saw M i l l  
Most complete, compact, 
and substantial Portable 

Saw Mill now on the 
market. Can be set 

up anywbere. 
Cuts all kinds of 
lumber. Entirely 
self-contained. 
No lost power. 

lW" lVrite for illustrated caray;;��ds in use. 
WM. BARTLEY & SONS, Mfrs., Bartley Stat i o n ,  N. J .  

Krueger's Automatic Se lf- R 
i ng Lumber M easure 

Saves Time and Mental Wear 
and Tear. A vnids costly mis_ 
takes measuring- lumber. Be­
ing exact, it prevents contro ... 
versies over inVOices between 
buyer and seller. Does 
with all slow methods. 
understand and operate. 
trial convinces of its value. 
T H E  J O H N S T O W N  S P E C IALTY CO., Johnstown, Pa.  

BRASS SPECIALTIES 
Hladf� froln � h e e t  Urass, ltods or Wire. 

F. E. CHESTEHMAN CO., 241 Arch St., PRILL, PA . 

Simplest and best. Has fewer parts 
than any Gas Eng-ire built. Can re­
fer to customers who first 
tried other makes that 
were failures and then 
purchased the Backus. 
� Send jar Catalogue. 
Ch icago Water Motor and  
Fan C o . ,  1 7 1 - 1 7 3 Lake 
Street, C h icag o .  I I I .  

NOTICE-l{o cataloques 
mailed 'unless yon state 
what you want to rlrive. 

This beats "\Vind, Steam. or Horse 
Power. ,"Ve ofter the 

W E B � 'l'ER 2J1i actual horse power 
GAS ENGINE 

for "" 1 :) 0. less 10% discount for cash. 
Built on interchangeallle plan. Built 
of best material. Made in lots of 100 
t berefore we can make the price. Rox-

C O PY I N G  M AC H I N E  C O .  1 t il ·  t T'h;Chi���:'G;�'& Gasol ine Engi ne n t IQtn 
�?a��

r
fg;����tG:s�\i�� . . �3 pounds. 

� TVrite for Special Oatalogue. 

W E BSTER M ' F ' G  C O . ,  
1074 West 15th Street, CHICAGO. -------

ACETYLENE GAS AND CARBIDE OF 
Calc ium.-A I I  about the new i l l um i n : l ll t. i ts qna l i t i es. 
chemistry, pressure of l i quefact lOn , It!:l probab le futnl"e. I ex per iments performed with it . A most. valuab l e  serit's 
of art iC les, g i v i ng  I n  com plete form t :1 e lJarti cu larR of 
thi.!' �uhjeet. A pparatus for making" t h e  g"as. Conta ined 
Hl SCIEKTT FIC' A M ERICAN �UPPLF.l\I l':NT. Nos. 99S. 
] 0 04. 1 0 0 7 .  1 I1 1 '.! . 1 0 1 4. ] 0 1;') .  l O l li ,  ] (I '.! '.! .  
1 U 3 .,) ani} 1 ( ):1�.  '1'he most recent apparatlH� of 8 im. 
pie and more e laborate type de:'icri bed and i l lm�trated 
in special acet y l ene 8upplemel l t No. 1 0 ,;} 1 .  Price 10 
cents each. '1'0 be had at this office and from all new�­
dealers. 

COillBINA TION 

Sto�¢s and furnat¢S 
for H o t  War e)' nnd Hot A i r .  

Suitable for houses, stores, single r(loms, 
barber shops, baptistries, etc. 

The National  Pipe Bend i n g  Co.  

1 5 2 R iver S t . ,  New H aven .  C o n n .  

The simplest gas and gasoline 
�_ r:fu

i
JJ

e 
fg� ;�s�I����1�'ad���e�g P¢opi ¢ 

and durability. It is a dwarf I in size and a Samson ill 
strength. Catalogue sent on 
application. 

MANUFACTURED BY 
.J . .1 . N O R ilI A N  e o . .  like to read of the doings o f  intelligent people of 

48 "A" S<?,uth Clinton St., discoveries in scientific research, of invention� in ______________ C_H_I_v.A_G_O-'-, _1_',_L_. __ the mechanical arts, improvements in machinery, 

NO HALF-MADE APOLLO 
galvani7.ed iron . 

A certain M i l l  repl"esentE!, we are told. 
that it" sheets are made by us  and only 
d ipped by i t &elf ; that Its iron i., therefore, 
the same us ours. 

What a si l ly l i e  it is. 
Apollo Iron and Steel Oompany, 

Pittsburgh, Pa. 

BEST D RYI N G  M AC H I N ES 
f
7:ai!��

i
?i;���

d
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il
��:!as,P�St 

�ug:1r, Chemi<>als .  et.c See illus. artic le in 
fl.C 1 . A  M.,  October 24, '00. 15 Ye-ars in opera­
tion. SC'Tlll tor 6th illustrated catalogue. 
... E. W O IUtEI. L,  H a n u i b a l', ill o .  

greater facilities in manufactures, and general 
progress in the world's knowledge. No publica­
tion in ally country gives such information so 
exc1usively, promptly and carefully.as the 

Sti¢ntifit Jlm¢ritan 
It is an illustrated weekly of 16 pages, containng 
vast stores of reliable information for the 
scientist, chemist, mechaniC, engineer, eJectri­
cian, student, physician, photographer-every­
body. It is the acknowledged leader of all scien­
tific publications anf! circulates in every civilized 
country on the globe. $3 00 yearly, $1.50 six 
months, $1.00 four months. Begin at any time­
you'll find you can't do without it. Send check, 
draft, money order (P. O. or Express) payable to 

����������� MUNN & CO., Publishers, 
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TO EARN MORE .  LEARN MORE .  E l ectrical , Mechanical , Steam and other  Engineer ing B ranches Taught by Mai l  . 
• • • • • T H E  CORR ES PON D E N C E  SCHOOL O F  T E C H N O LOCY , C L EV E LAN D ,  O H IO. 
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ST U DY A 
T H O M E 

BY O U R  E F F I C I E N T  C O R R E S PO N D E N C E  M E T H O D ,  

E L E C T R I C ITY,  M E C H A N I CA L  � 
D RAWI N G ,  M E C H A N I C S ,  OR 72-page 

STE AM  E N G I N E E R I N G .  
Ca

M:�"e:
ue 

I NSTITUTE FOR H O M E  S T U DY O F  E N G I N E E R I N G ,  
46·47 Blackstone B u i ld i ng , CLEVELA N D ,  O H I O  

Z E NT MAY E R ' S  • M I CROSC O P E S  
in use by the leading Professors and Colle�es 
throughout the world. rl'he acme of perfel..-tlOll 
in the art of Microscope making. Heartily in­
dorsed wherever used. 

Complete illustrated catalogue of micro­
scopes and optical apparatus sent free. Mi­
crometer Rulings in English and .Metric scales. 

J. Z E N T MAYE R ,  
2 1 1 South E leventh St. P h i l a . ,  Pa. 

2&4 
Wheels 

Popular Pri ees. Low 
�;r.:st1/lo;"1I�>Y :���:, c:f.:{:::t�tpf:.�% °aU points. HOBSON CO., 

No. 4 Stone St.,New Yorko 

AUTOMOBILE C A R R I A G E S :  
Parls-Bordeaux- ParI�  Race of.-Brlef account of the 
performance of the vehICles that obtained the prizes in 
' he com petit ion instituted by the Petit J ournal. With 
9 i l l ustraLions. Contained in SCIENTIFIC AMERICAN 
SUPP LE MENT. No. 1 O"l3. Price 10 cents. '1'0 be had at 
this office and from al l newsdealers. 

GERMANY. 

ACETYLENE APPARATUS. -ACETY-
lene number of the SCIENTIFIC AMERICAN SCPPLE­
l\1 E :-JT, descri bing, with fuI i i l l ustrations, the Ill ost 
recent , s i inple. or home made and commercial appara tus 
for generatmll acetylene on the l arge and smal l scale. 
fl'he gas as made for and used by the m ICroscopist and  
student ; i t, s  use  i n  the  magic lantern. fl'he new French 
tabl e  lamp making its own acetylene. Contained in 
SClE�TIFIC A M: ID RICA� SUPPLK\lENT, No. 1 0 � 7 . 
Price 10 cents. To be had at office. ftl,ortab,e Striking Bag. 

A Home Gymnasinm. Stand in corner when 
not using. Agents Wanted. Send for 
Illustrated Catalogne. HawthorDe & Sheble, 600 Chestnut St., Phllada., Pa. 

The " R A D I X."  A Camera for $5 

• • •  Jlnd • • •  

trad� marks. 
PRESIDENT McKINLEY, on March 9, 

issued a proclamation promulgating 
the treaty recently ratified between the 

governments of Japan and the United 
States providing for the reciprocal pro­

tection of Patents, Trade Marks and 
Designs in those countries. 

Citizens of the United States may now obtain 
patents in Japan. Japan has been very active in 
adopting American and European inventions ; 
and as patents heretofore have been granted 
onl y  for inventions roade by native Japanese, 
the foreign inventor could not obtain protection, 
forehzn mventinns becoming public property as 
soon a� publication had taken plac<;;l. Foreigners 
may now obtain .Japanese pat.ents, provided the 
nppli��tion is mea tJPfore t he invention hecomes 
publ in l y known 0::  useo. III J apan. fr he  popula­
t.i f)l1 of ,J apan is estimated at about forty-five mil­
'Jions. For further particulars. cost. etc., apply to 

�essrs. M U N N  & CO M PANY, 
3 6 1  Broadw ay, New York City. 

� t itutif it !mttitau. 

Jlr¢ �ou fond Of Rowing? Boats, Skiffs , Can���� 
g�d�U���i!� . �' )' I �AthletiC' GymnastiC, and The pleasure of boat.ing can be wonderfully mcreased I R ,, !  B o a t i n g  Supplies. My by fittIng your boat wIth j:±� =: III I ia � prlCes are from 15 to 25 B A L  L- B E A R  I N C  R OW LOC.KS ��lIal,te -dealers. JT Catalo�:� �';,���;7,;;;;;�:::

n other 
The

h 
can be easily fitted to any boat, are beautIfullY SECONU-HAND LAUN CHES ALWAYS ON HAND. 
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tro- NO FIRE, SMOKE OR HEAT . ABSOLUTELY SAFE 
F. ft. ED WARDS, Box 308, Buffalo. N. Y .  

VAP O R  LAU N C H ,  
Flngine and helm control1ed 

from bow. Latest improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft . launches 
2, 3, 5 and 7 h. p. No licensed en· 
gineer or piJot required. Speed 
and safety guaranteed. No dan· 
gerous na,phtha or gasoline used. 

C R O O K E S ' 
P R IC E ,  $2.50 E AC H .  

One hundred experimental Tubes suitable for small 
coils and static machines. �ubes sold 8S expt=>flmen�al 
bnly. Tubes exhausted to smt purchaser. X-Ray Supplles 

SW ETT & LEW I S  CO .  G.��'j:'lt"lfl,�o. 11 BROM FIE I.D ST., BOSTON, MASS. 

LOCK U P  YO U R  W H E E L ! 
Keep your Bicycle safe from strang· 
i�ili ui:ili'T I.E mm 

( ' O llI B I S A '1'I 0 N  L U C K-
12combinations. � oz. weight. Price 
25 cents. Illustrated catalog of Bi­
cycle Sundries free to dealers only. 
148N. F�:Pti S� ·pfij,:.!.\Jthla, Pa. 

The Berkefe ld House F i lter. 
Th e  "Inly Filter Removing Typhoid and Cholera 

:Bacilli. Tested and indorsed by many 
leading authorities in Europe and Am­
erica. It gives a continuou� flow of fil­
tered water. absoluteJy free from germs. 
��rn 

ea�:;y 
t11:a���f:c

s
e 
a�f iInp�r�U�:ri�g 

cylinder. Cylinders can be sterilized by 
bOiling in water for one hour. Send for 
Circulars and prices to the 

HER t. Jo:FE L D  F Jl. T E lt C O .  
4 C e dnl' �treet,  !\ e w York. 

I C E ll I A C H I N .:'S. COl'Ii�M E n g- j n e s .  Bl' f" " 'Cl'M, 
and H o u l t,l'�' J i ac h i l l l· r y .  THE VILTER 
MFG. CO., 800 Clinton Street, Milwaukee. Wis. 

VELOX Pl' T.lET.l A Revolution i n  Pho-n 1.- I.'\. tographic Printing. 
When exposed to the same light, prints 

5 0 0  t i m e s  q u icker t h a n  a l b u m e n  • • •  

GLOSSY or M ATT. �� '!t�r�
r 
::;�r.�Wl���

h
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t
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rk. 
Devel')ped and toned as fast as the printing frame�� can be fined. A choice vJ tones more 
beautiful than can be produced on any other paper. Permanent prints. 'l'b e  greatest paper 
for hot or damp climates. 50 cents in stamps brings two sample dozen cab's, developer 
and three sample prints. N l'pern Platinoid, Enameled and Rough Bromide Papers are 

.i�����.���?t��
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PariS, France, 8 Rue Martel. Chicago. Ill., 21 Quincy St. NE t'ERA I'A lt l;', N .  Y . 

THE POCKET KINETISCOPE. 
A series of nearly 100 half-tone pictures so manipulated 

in the hands that the objects move and perform as 
though tiley were alive. Size 2xl�x% inches. Some of 
the subjects among a large variety now ready are : 
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Minerva in her Famous Dancing Scene. 
To those mentioning this paper we WIll send one of tbe 

kinetiscopes for 10 cent 8 postpaid, larger SIze 25 cents. 
Address CHAFFEE & SELCHOW, Manufacturers of 
Toys, Games and Novelties, 451-455 West 125th St., N. Y. 

GiI�U���§S' �i��E�P' 
, ments for Bands and Drum Corps. Low-,� _ est prices ever quoted. Fine Catalog, 400 

Illustrations. mailed free ,' it gives B .:md 
Music & Instructions for Amateur Bands. 

LYON & HEALY. 33-35 Adams St., Ch,eago. 
VOLN EY W. MASON & CO., 

Friction Pul leys, Clutches& Elevators 
PROVI D E N C E  R. I. 

Regif'ters an accurate account of work done on print­
ing presses, grain tallies. weighing, measuring and 
other automatic machines. Counts up to 1,O(XH1OO and 
repeats automatically. Simple, accurate, durable. Spe­
cial CQuuters to order. � Send {u'r circular. 

e, J. R O O 'l', .Hril!ilto , (; 0 1111 . ,  U. �. A. 

G ROW STRONGER 
in  B O D Y  and BRAI N .  

U S E  G R I N DSTO N E S ?  
If so, we can SUPPlY yon. All SIzes 
rn u l l l l f f' ( j  and 1I I I I I I O l l l l t f' ,I .  always 
kept in stOCk. R09member, we make a 
speciaityof selecting- stones for all spe­
Cial purposes. JJr" Ask for catalogue . 
T h e  ( : I . Jo:VJo:LA N U  !'o>'l'II NE CO. 

2d Floor. Wilshire, Cleveland. O. 

TO M A N U FACTU R ERS ! ��;" :o�!� 
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J.la Plata countries, are large contractors for the pur­
chase and erection o:{ machinery and plants of all kinds, 
and are desirous of representing first-class American 
manufacturing firms in all lines, whose products are 
suitable for South American markets. They employ 
experienced traveling salesmen and engineers and have 
exceptional facilities for the introduction of American 
goods, machines and appliances. They invite corre-
:h��?3%�
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J)elncnulp & {J o . ,  l OS \V orth �U· e l' l .  N e \v Y o r k  

(ribUnt � Bitvdt 
Tested and True. 

The Easieot Run n i u lr  Wh e e l  i ll th e  World. 

nr Send for Cataloaue. 

THE BLACK MFG .  CO  • •  ERIE ,  PA .  

THE BICYCLE : ITS INFL UENCE IN 
Health and Disease.-By G. M. Hammond. M.D. A val·  
uao le and interestllljl paper In which the subJect IS ex .. 
haustively treated trom the  fol lowinJl standpoints : 1 .  
rl'h e  use of the cycle by persons i n  health. 2 .  The use o f  
t he  cycle by persons disea�ed .  Cnntamed in SCIESTI F J ('  
, \  M E R I C'  A N  SUPPLEM KST, No. 1 U O ·� .  Price 10 centRo 
To be bad at thiS office anrl from an newsdealers. 

I �J r Il� (ttLANTERNS WANTED G:DE�gM\� � : HARBACH " co. 809 filbert St.Phila,l'a.i 
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strated article. page 180, this issue. 1ddress as in article 

WAN T E D  Manufacturers t o  estimate on making 
my Link Cuff Holder. in large quan­

tities. Address Joseph lchishtma. l50 Wooster St., N.Y. 

l'ATEl'i T  I,' O ft  SALE.-Pants guard for bicycles. 
Entirely new. Attached to pedals. Replaces clips. 
F. A. McGinniS, 433 Cass Avenue, Detroit, Mich. 

Shorthand by' M ai l  ��r������!JtJl������Ifi�;i 
lesson Free. Potts �borthand College, Williamsport, Pa. 

$5000 We offer casb for SImple ideas, patented 
or not. Send 10 cents to cover postage 

and expense, and we win send plan and particulars. 
H. H. 1<'1L-\ !'i l\. I. I l'i  llI F t<. C O . ,  !'o>yracu.e, N .  Y. 

EXPERI M E N TAL MAC H I N E  & MODEL 
Work. First-class equipment. Secrecy guaranteed. 
H. ROBINSON & C O . ,  5 1 6  Southern B o u l evard , N . V . City 

PATEN'], FOR SA I.E.-The only adjustable reamer 
ever invented tbat will redress the seats of compression 
��Prria���It��

.
J�y� 

in. inclusive. Address Foi�t 

BAND  FASTENERS ��R
E ���� 

A. P. DICKEY M FG. Co. , R ACINE,  W IS. 
STEEL STAMPS f�A�ll,�A����� ;rE�%!ftR� f lGURE. &ALPHABtT StTS AT LOW E..5T PR ICE.S .  

'L't<������'D SCHWAAB STAMP&.sEAL Co 
SEND FOR CIRCULAR M I LWA U K E. E.  WI S .  

W I LLSON CARB IDE  W O RKS ����
u
s�m�f�� 

of 200 lbs. $15 f. o. b. New York, including iron case 
packages. Patentees and manufacturers for export. 
Office 20 Maiden Lane, New York. 

W OO D E N  T A N KS. 
For Railroads, :lHlls and Manufactories. 

Builders of Steel r.rowers and Tanks. 
La. Red Cypress Wood 'ranks a specialty. 

\V . E. CA I . II W lc L  . .  V I I  • •  
217 E .  Main 8treet. Louisville. Ky. 

at Manufacturers' Prices. " PoJe " Indicator, instrument 
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C LYMER & HEILMAN, Readin g, Pa. 

A FRAUD ��?u!���� Accounts. 
I N D E L I BLE C H ECK PERFORATOR.  

r:��:�!��1�;C�it�r��YtgT�\�i:� t�f��Y� automatic. durable, economical. Best and cheapest ever invented. Price. $5. Descript-
��.��
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SCIENTIFIC AMERICAN SUPPLE-
l-IENfl'. Any desired back: number of tbp. SCIENTI F I C'  
A1\J ERI(" A N  SUPPIJEM ENT can be bad at th is office for 
10 cents. Also to be had of newsdealers iI: all part.s of 
tbe countrT'. 

Stop-over Privilege 
at Washington. 

A ten day stop-over at Washington, D. C., is now 
granted on all through tickets between the East and 
West, via Baltimore & Ohio RR. Stop-over wiU also be 
granted on the return journey made on round trip 
tickets within the final limit of such tickets, but not ex­
ceeding ten days. Passengers win deposit their tickets 
with the Ticket Agent at B. & O. RR. Station in Wash­
ington, who will retain them until the journey is to be 
resumed, when they will be made good for continuous 
passage to destination by extension or exchange. 1'his 
arrangement WIll doubtless be greatly appreciated by 
the traveling public, because it will permit the holders of 
through tickets to make a brief visit to the National 
Capital without additional outlay for railroad fare� 

© 1897 SCIENTIFIC AMERICAN, INC.



�ilvedi$ement$. 
O RDINARY RA 'l'ES. 

Inside Pae-e, ench insertion ... ... 7' :;  cents a li n e 
H ac k  " u g e .  e a c h  i n serti o n  - - - - $ 1 . 0 0  a I i u p  

JrFor some classes oj Advertisements, Special and 
Hiaher rates are required. 

The above are charges per agate line-about eight 
words per line. 1.�biB notice shows the width of the hne. 
a!ld i s  set in agate type. Engravings may head adver­
tisements at the same rate PPf agate line, by measure· 
ment. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

Nickel Silver 
Watches/ • 

We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 

Our '97 Model 

Tru m p  Cyclometer, 
the lO,OOO mile wheel recorder, 

are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch Co. 
WATERBURY, CONN. 

A M E R I C A N  S C R E W  CO. 
THE ONLY MAKER O F  

W O O D  S C R E W S  which are entirely 
rr Send for Samp!e. COLD  FORGED 

Patented May lO, July 19, '87; Oot.29,'89; Aug. 19, Oct. 21, '90; 
April 7. May 12, '\\1; July 19, '9:!. 

FACTORIES : PROVIDENCE, R. I. LEEDS, ENG .. 
LAND. HA2\lILTON, ONT. 

A GENCIES : l New Vork, 94 Chambef' St. Chicago. 19 Lake St . 
Baltimore, 14 W. German St. San Francisco. 23 Davis St. 
Philadelphia, 518 Commerce St. Boston, 36 Pearl St. 

I M P E R I A L  BALL B EAR I N G  AXLE 
A written �uarantee with each set o f  axles. 

97 P ATTE R N  
� , o o o  8 t� h i  i n  u se.  

Indorsed by the leading 
carriage bui lders. 

Reduces frIct.ion 75 per 
cellt.  Une horse can do the work of two. :.\lechanicat ly 
perfect. Can be put on old or new wf)rk. � lVrUe jor our lllust'rated CataloQue and Testimo 
nials, which we send free on application. I m per ia l  B a l l  
Bear i n g  Ax l e  D e p t . ,  1 84· 1 9 0  L a k e  S t r e e t .  C h icag o .  I I I .  

� .. .. .. .. .. .. .. .. .. .. .. .. .. .• .. .. .. .•. 
The 
American 
Bel l Telephone 
Com pany, 

I25 Milk Street, 
Boston, Mass. 

This Company o w n s  

Letters-Patent No. 463 , 5 69, 

granted to Emile Ber liner 
November 1 7 . 1 89 1 ,  for 

a combined Telegraph and 

T e lephone,  covering all 

forms of l\I icrop hone 

Tran s m i tters o r  contact 

T elephones. 

J c itutific �lUtricau. 
To THOSE INTENDING BU ILDING/  • 
To insure a perfect and permanent finish on all natural interior woodwork the use of 
the W H E E LE R PAT E N T  W O O D  F I LLER is essential. It leaves the wood pores transparent. 

AN O UTS I D E  PAI N T that outlasts lead and oil paints, is B R E I N I G 'S L 1 T H O G E N  S I Ll ·  
CATE PAI N T , especially adapted for buildings exposed t o  salt air. 

Architects and owners, in their own interests, should see their specifications carried out in full, and examine bills 
for the article8 specified before accepting work as satisfactory. 

References-Most of the leading architects throughout the U. S. Sale manufacturers of the above articles. 

THE BRIDG EPORT WOOD FINISHING CO. ,  New rIilford,  Conn. 
New Y o r k ,  2 4 0  Pearl Street. Chicago , 2 1 5  E. Lake Street. Boston, 85 Oliver Street. 

Im provements patented 1890 in the U. S . ,  Canada and Europe. 
FIRE PROOF-Proof against sparks, cinders, burn ing brands, etc. 
STR.ONG-A heavy canvas foundation. 
LIG HT-Weighs but 85 lbs per lOC sq. ft. when laid complete 
FLEXIBLE-Contains no coal tar, and retains indefinitely its leather·like pliability 

and toughness. 
EASI LY APPL I E D-Requires no kettle or other expensive apparatus. Can be 

laid by any intelligent workman. 
ASB ESTOS M A T E R I A L S ,  L I Q U I D  PAINTS . S T E AM- P I P E  A N D  BOI L E R  COVERING .c:l .  S T E A M  P A C K  N G S ,  ETC. 

ILLUSTR ATED DESCRIPTIVE LISTS AND SAMPLES FREE BY MAIL. 

H. W. JOHNS rIFG. CO. ,  87 Maiden Lane ,  N ew YORK. 
C H ICAGO t'HILADELPHIA 

P R I E S T M A N  S A F ETY O I L  E N G I N E  
UA thoroughly successful commercial En­

gine using a .. Saje Oil."-Franklin Institute 
No Extra Insurance, No 

r.;.;team, .No Gas. No Gasoline. 
Reliable. Safe, Economical. 
and Convenient. Chosen by 
Nine GoverI�ments. Used for 
nearly every purpose. 
P H I E S T M A N  Ii< CO . . l n corp · d .  
.i 3 0  H o ur. " I U d l:; . . 1' 11 1 LA I H : L I' H I A .  1',\ .  

BOSHIN LONDON 

"BROOKS", 
S P R I N G  S EAT PO ST 

The anginal The Best Thousands in 
u"e 'fal,es a"8) all jolt und jar. Fits 

ally wheel Can USe all\ saddle If ) our 
dp,iler don't ha\e It, will he b('nt 0 1 1  fJ IUl, 

e () D - satisfactIOn gUarantee(1 InSist 
on h 1\ lng a " Br()(lk� npon \ onl n('\\ " heel 

HJtoOKS �PRIl'W SE1'r l'OS'f ('0. .. 154-1!., M;rqnl'ttl' Bni l(� .:. �'�!!.'';: ""'" .... _ _  s 
J ESSO P'S ST E e: LTHB[E�[-r 

FOR TOOLS,  S AW S  E TC. 
W� J E S SOP '" S O N S  Cg 91 JOHN 5T. N E W  YORK 

Cbt "Oli�t" and "OIi�tUf 

.. O l ivette " 

Those much talked about and beautiful Bicycles of the Olive hue. 

The Olive wheel 
is one of the most 
attractive, artistic 
and durable 
wheels on the 
market. 

The hit of the 
Cycle shows. 

In Workman­
ship, Construc­

tion, Finish, and 
Easy Running 

qualities, they 
cannol be sur­
passed. 

Address � A lland,<wme catalogue JOT your name. 

T H E O LI V E  W H E E L  C O . ,  S Y R A C U S E ,  N .  Y . , U .  S. A. 

T H E  . . .  
C H A R T E R  GASOLI N E  ENG I NE  

WE MAKE OUR TUBE 

Computing Figures 

hard:�k\�l �H�if'r��!�� 
The Comptometer makes it 
easy, is twice as quick, in .. 
sures accuracy and relieves 
all mental and nervous strain. 
Why don' t  you get one ? 

Write for Pamphlet. 
F E LT .... T A R R A N T  MFG CO. 

of FIFTY CARBON STEEL 
Because a Tube like this of our Is just as strong as a Tube like this of 

While WEIGHT FOR WEIGHT in a Bicycle our F I F T Y C A R B O N  Steel will last so long 

and T \VEN T Y · FI V I<;  UA lt B O N  � t " e l  Will last only so long . . • . •  

NOTE T H E F U L L  I M PO R T  O F  T H E  P A R A L L E L  L I N E S .  
The comparison which they graphically make indicates the result o f  the prolonged inve8ti�a­

tiona of the most practical experts of thp- world. 'rhat the tests in our own laboratorv corroborate these results is merely so much to its credit : 
t-':Iat the same is true of actual trial on the road equally proves the trial to have been made i n  
blcycles of correct design and c(lHstruction. TH.BJ F Alyr RE:\lAINS. 

11he margin of safety is greatly increased by the use of this tube. Every bicycle manufacturer 
should use it ; every dealer should insist on having it ; every rider should demand it. 

Send for (7ntnlogue. T H E  P O P E  T U B E  CO • •  H A "ITFORD, CON N .  

I M ARCH 2 0 ,  1 897. 

The Movement 
is the l ife of a watch. 
Its accuracy makes 
the watch valuable, 
its inaccuracy 
worthless. The 
"RIVERSIDE "  or 
"R O YAL " Waltham 
movement in any 
kind of case is as 
accurate a watch as 
it is possible to buy. 
For �ale by all retail jewelers. 

TilE 
MOST 

£MEfUb EXA�t1· 
NATION 

films NO 
DEFECTS 
I N  . 

THe 

Right Prices 
You can pay more money 
for a bicycle. but you can­
not secure a machine of 
higher grade than the Cres­
cent, or one that will please 
you better. $75, $50, $40. 
Crescents are the most pop­
ular bicycles made-70,000 
Crescents sold in J896. 
Crescents for everybody­
men and women, youth:: 
and misses, boys and girls. 

__ . JL..l�:m, strong tandems. 

WEST E R N  WHEEL WOR K S  
C H tCAGO N EW YOR K 

C.l.taiogu(; free. Agents everywhere.  

P · Bicycles, W atcnes Guns, Buggies H:\rness, 
Sewmg :\Iachin/;'s Organs Pianos Saff:�,Tools rIC B Scales of � l l  varietieil a D d  I OCu other artI c l es 
Lhts free CHICAGO SeAI.R C o , Chlcago i l l ,  

No. 4 
BULLS­
EYE • • 

$12.00. 

As Simple as a 

Pocket Kodak. 
Loads in daylight with our light-proof 

Film Cartridges. Fitted with achromatic 
lens, improved shutter and set of three stops. 
Handsome finish. 

EASTMAN KODAK COMPANY, 
BookIe! Free. Rochester. N. Y. 

PRINTING INKS 
The SCIENTIFIC A MERICAN i s  printed with CRA S  

ElNElU J OHNSON & CO. "S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp, Duane, New YOII&; 
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