
ORDINARY RATES. 
Inside Page, each insertion, - 7i'i cents a line 
'l1ack Page, each insertion, - - 81.00 a line 

r.:r For some classes of Advertisements. Special and 
fl ipfwr rates are nQuiTfa. 
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and is set in agate type. Enjn-avings may bead adver
tisements at tbe SaIDe rate per agate line, by measure-
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mominlC to appear in tbe foliowiDIC week's issue. 

NEW YORK. PHILADELPHIA. 

DETROIT. SAN FRANCISCO. 

DENVER. 

COLD FORGED PRODUCT. 

Forged Wood Screw 
Patented May 10, July 19,1887; Oct. 29, 1889; 

Aug. 19, Oct. 21, 1890; April 7 May 12, 1891; 
July 19, 1892. 
Its Advantages are: 

1. Stronger than a common screw. 
2. Uniform and wide slot. 
S. Requires tbe use of but one bit In bard 

wood. 
!. Inserted easier. 
5. Centralized point. 
6. Superior bolding power. 
7. Tbe screw being Uold Forged. Instead 

of tJu t, leaves on its entire surface a 
metallic skin. 

P- Send for samples to 

AMERICAN SCREW CO. 
PROVIDENCE, R. I. 

R OPER'S PRACTICAl. HAND HOOKS 
FOR ENGINEERS AND FIREMEN. 

liSE a:a �:�E8;rI�f�::w.�,11�U�.IT. Ell. 
ContainlnlC illustrations and descriptions of all c1aBBes 

of Stelml BOilers, witb Instructions bow to set up fire 
and Dlan� tbe same. Price, postpaid .. ... ........ ii.oil 
ED" W A Rri's�,�'il �atfl�t't.",:��d free. 

1312 Filbert Street, Philadelphia. 

WATER MOlDR, $5. 
aQt,OIANO'S l.ITTLE CIA NT 

WILL RUN YOUR 

SEWING MACHINE 
and otber Llgbt Macblnery. 

A week's work done in a day. 
No Plumbing Required. 

Delive ed tree on rece'ipt of price. 
Pittlb1U'l'. P .. , Jan. 28, 1894.-T'he Bolgiano W. M..Co. Deai-8in; I haveginD1ovdlo-lon",""dm,ut.J lt�,:.o.�::;;:e:. h�!r!�iv�).= · 

THE BOLCIANO WATER MOTOR 00. 
414 Water Street, Baltimore, Md. 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters
Patent No. 463,569, granted 
to Emile Berliner Novem
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro
phone transmitters and of 
carbon telephones. 
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DERBY l �����e:��:
s
Chalrs 

Roll-To Office 
OfYIce Furniture 

, P  Specialties. 

O E S K S � Derby. Ki1mer&Pond Desk 00. 
> !l6 Causeway St., Boston. 

SeIlll '2-cent stamps for S6-page IlIUJItrated catalol/ue. 

I,ielltifit Jl'iri'll. 

I nterQatioQal EXQibitioQ 
-op-

1894-5. 
IQdustry, ScieQce, and Art 

HeBAR'C TASMANIA (AHSTRALIA)' 
Under the Immediate Patronage of the Government of Tasmania. 

SOLE OFFICIAL AGENTS FOR THE UNITED STATES OF AMERICA: 

Messrs. WOLTMANN, KEITH & CO., No. II Wall Street, New YorK., 
to whom all communications should be addressed. and who will furnish information to intending exhibitors, 

secure space, and undertake the reception and direction of exhibits, and sale 
or return of goods in connection with the 

TASMANIAN INTERNATIONAL EXHIBITION. 
Applioations for Spaoe Must be made Before May 1, 1894. 

DOAIS $6.00 
TO 

$100.00 
Eastman Kodak Company, 

{Send/or t 
Catalogue. f Roohester, N. Y. 

THE Motor of I 9th Oentury 
r. __ :.... PIONEER In Use of Gasoline. 

Started at tbe Head and 
HAS REMAINED THERE. 

�-.::;o=::::=�p Unequaled In Simplicity, Econ 
omy, ReJlablllty, and Power. 
For circulars, etc., address 

Charter Gas Engine Co •• P.O. Box YS, Sterling. m 

THE BERING SEA FISHERIES.-
An inter esting pap er on the habits of the fur seal. the 
localiti es in the North Pacific inhabited by the animal 
�!ft?u��r�:ro
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AMERICAN SUPPIoEMENT. No. 919. P ricel0 cents. '1'0 
be bad at tbis office and from all newsdealers. 

GASOLINE ENGINES. _, " Portable 
ALL SIZES. 

Dwarfs in size and 
Glan ts in Strength. 

ollly 10 cent. aDa, 
to run tbem, & 

attenU.,n. 

Scientific B!!!!! Catalogue 
ItE{:ENTI.Y PUBLISHED. 

Our new catalollue containin� ov er 100 pages, 
I[]� worKs on more than fifty ditrerent subjects. 
mailed tre e to a.ny address on application. 

MUNN & CO •• Publisb ers Sci entiHc Amerioan, 
3ti1 Broadway. New York. 

H. W. JOHNS M'F'G CO., 
ASHSfo&. 

ROOFING, LIQUID PAINTS, ASBESTOS MANUFACTURES, 

NON-CONDUCTINO AND INSULA TlNO MATERIALS, 

87 MAIDEN LANE. NEW YORK. 
Jersey City. Chicago. 

MESSRS. MUNN & Co., SoHcltors 
of Patents, have had nearly 1!ftY 
years' continuous experience. Any 
one may quickly asceruun, free, 
wbetber an invention prObably is 
patentable b y  writing to Munn & Co. 
Commnnicatnns strictly conflden-
t:�� to �btfndP.\'�!' �:nf=s and 

PATENTS 
taken through Munn & Co. receive 
s.mclal notice in the SC'imtilic Amer· 
ican. Tbis splendid weekly pape� 
elegantly Illustrated, has the largest 
Circulation of any scientific work. 
ts a Y1BJ'dr��'BWJ(t���ee. 

. New York, 361 Broadway. 

At • P· 
GoldandSIl,.rWatelJe .. BI·I· .... 

rice TrI·1·1 .... Gu ...... dl'llltol., .,....., 
"'P B� "agons, Cal'l'lages8atea, 
&to Sle ha, HarDe&8, Cart TOJM,8� 

Sewl ... 1Ia.b1.... A.............. ......, Plan.., CIder lIIlII .. &all Drawers, Feed. _Ills, Sto,� Kettles, Rone 111111, 
Letter Presses, Jaek SerewI, TrueD, .iDylll, BayCutten, 

:!:: :,a':::;, �L �� l.� �!: .... =:.=: 
CorD Shellerl, BaDd �t., Forgel. Serapen, Wire Fenee, 

�u.!"8u!:!!''' :..,":ge� �'t.::- t..� ::r�� 
HaJ, Stoek.1 Ele .. tor, RaIlroad, Platform and Couter SUALB8. 

Send ror tree catalogue aDd see how to II.Y" BODel_ 1111 Bo. Je1ferlOD Bt. CHICAGO BCALE CO .. ChlcallO, nJ, 

OVER 
30,000 SOLD. 

"OTTO" 
GAB AND GASOLINE 

ENOINES. 
�to100h.p. Can 

be used In Cities or 
In countryindepen· 

dent of gas works 
or gas machines. 

No Boiler, 
No Danger, 

No Engineer. 
OTTO GAS ENGINE WORKS. PHILADELI'HI.L 

Philadelphia. BostoD. 

�tereopticon� 
Lantern Slides 

This Season's Specialty. 
WOrld's Fair Lantern SlIdes. 

p- WriJ.etfYl' Oatalogue M. 
MciNTOSH BATTERY II. 

OPTICAL CO., Chicago. 

VELOCIT"Y OF ICE BOATS. A COL-
lection of interesting letters to tbe editor of tbe SOlEN-

��l�, �:':J';�t�ti�� ��! ���.�g� I��S 
tll.'i.t"¥���e °Jr��t 

sail faster than th e wind wbicb propels tbem. Illustrated 
wltb 10 explanatory disgrams. Contained In i:lCIENTIFIIl 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. 
To beh ad at tbiaoffice and from all newsQealera. 

POWER PRESSES. 
For PUJlchin�, Drawl�, and 

Sta':.'fk":.,!'y �:s�'��lon?OdS 

Roll Feeds, Dial Feeds, and Die Work 
to order. 

g:Jr Send for illus. descriptlme ci .... ulars. 
The Coulter &; McKenzie Mach. 00. 

500 Water St., BRIDGEPORT, CONN. 

'GENTS WANTED FOR FINE TOOLS IN EYrosHOP. 
" CAT::�r:Jl U.H.BESLY & (;0: 'ANDAGENC;Y. CHICAGO, .ILL.u.s.A.-

MANUFACTURE OF BICYCLES.-A 
very comprebenslve article giving tbe details of con
struction of everY part of tbese vebicles. Witb 15 en
�ravinJ!'s. Contain ed in SCIENTIFIC AMERICAN SuP· 
PI.EM.l!lNT. No. 908. Price 10 cents. To be bad at tbis 
ottice and from all newsdealers. 

ASTRONOMY 
Made easy and Interesting with the help of onr new 

Celestial Planisphere and Handbook. 
For descriptive circular, address 

POOLE BROS., Chicago, III. 

ARC * • * IRGARDESGERT * LIGHTIRG 
ARC LAMPS. INCANDESCENT LAMPS, AI.L I.IGHTING SUPPJ,IES. 

Mlniatnre Lamps for Decol'atlve Purpo8es. . Highest Awards at the World's Fair. 
G-EN'B�.A.1... ELECT�:I:C C<>DI5:�.A.N'Y' � 

PRINOlPAL SALES OFFICES. 
« Broad Street ................................ New York. I &lI Atlantic Avenne ....... ............... Boston, Mass. 
IJllft��.i5Ri��.!��:::::::::::::::::Ct'n���lD6: 0 i'8t:rrrc:I:.,r:eJtreet::::·:::::::::::::·P'gt'1-�&�i�J:� 
Equitable Building ........ .................. Atlanta. Ga. I 1333 F Street. N, W .................... Wasblngton, D. C. 15 First Street.... . ................. San Fran cisco, Cal. I M880niC Temple ........................... Denve� Col. 

MAIN OFFICE, SCHENECTADY, N. Y. 
All busln9811 outside the U .. S. transacted by TbomSOIl-Houston International ElectriC 00. «IJroad St. New York 

© 1894 SCIENTIFIC AMERICAN, INC. 

OIL WELL SUPPLY Go, 
91 &: 92 WA.TER STREET, 

PITTSBURG, PA. 
Manufacturers of everything needed for 

ARTESIAN WELLS 
for either Gas�il, Water, or Mineral Tests 
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THE "CLIMAX" 
Stereotyper and Moulding Press 

combined, for making perfect Cel lu
loid StereotypeM to be used In 
place of metal st ereotypes. Also for 
making Rubbel' "'tampM. Sbould 
be in use in every printing office. 

See SCI. AM., Dec. 30, 1893. Send for 
circular to 

THE J. F. W. DORMAN CO. 
gl7' E. German St .. 

Baltimore, Md. 
. Manufacturers of 

Rubber Stamps, Vulcanizers, Stereo
type Machinery and Supplies. 

IF ESTABl,I!!lHED lS4i'i. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Inclnillng I'ostall'e. 
W.,el"y-i'i� N"mbel's a Yeal·. 

Thl. widel y clrcn hued and spiendidly Illustrated 
paper Is publisbed weekly. Every number contains six
teen pa�es of useful information and a large number of 
ori�inal engravinRs of new inventions and discoveries, 
I'epresenting Engineering Works, Steam Macbinery. 
New lnventions, Novelties In MechaniCS, Manufactures. 
Chemistry, Electricity Telegrapby, Photograpby, Arcbl
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of patents eacb week. 

'I'tn"uul of �lIbIlCl·ipt ioll.-one copy of the SeIEN
!rll'IC, AlUlRJCAN will be sent for" .. e vear-52 nuIrlbe..,....· 
postage prepaid, to any SUbscriber In tbe Unite« .states. 
Canada, or Mexico, on receipt of tlll'ee d 1111 aI's by tile 
publisbers; six montbs, '1.50: tbree months, '1.00. 

e �!-b8.-�pecial r!lt� for se veral names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order, Draft. or 
ExpreBB Money Order. Money carefully placed Inside 
of envelopes. securely sealed, and correctly addre88ed. 
seldom "oes astray, bUL is at tbe sender's rlslt. Addrel8 
all letters and make all orders. drafts, etc., payable to 

lUUNN & CO .. 3tH IIrond\Vay, N",,, YOI·k. 

'rUE 

Jrltntifit �mtdtau Juppltmttlt 
This Is a separate and distinct pUblication from 'l'llE 

SCIENTIFIC AMEn [CAN. but is uniform therewitb In si.e. 
every number containin� sixteen larJit'e palles full of en .. 
tn'Rvings, many of whicb are taken from foreign papers 
and accompanied with translated descriptions. '.rBE 
SCTENTlFIC AMERICAN SUPPLEMENT Is published week· 
Iy, and Includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and tbe Useful 
Arts. embracing Biology, Geology. Mineralogy, Natural 
History. GeolCfaphy. Arcbreology. Astronomy Chemis
try, Electricity, Ligbt, Heat, l\Iecbanlcal IilnglneerinlC, 
Steam and Railway EDICineering, Minln", Sblp Building. 
Marine Engineering, Pbotol{raphy. Technology. Manu ... 
facturinJl Indust:des. Sanitary Engineering, Agriculture. 
Horticulture. Domestic Economy, "Biograpby. Medicine. 
etc. A vast amount of fresh and valuable information 
obtalnablli In no otber publication. 

'l'he most tmportant Enoineerinl1 IVorhs, Mechanisms. 
and Manufactures at bome and abroad are Illustratell 
and described in tbe SnpPLllMENT. 

Price for tbe SUPPLEMllNT for tbe United States, 
Canao... and Mexico, $5.00 a year; or one copy of tbe 
SCIllNTIFIC AMEIUCAN and one copy of tbe SUPPLE

MENT. botb mailed for one year to one address for '7.00. 
Sin"le copies,10 cents. AddreBB and remit by postal order, 
express money order, or check. 

lUUNN & CO_ 3tHlh'oadway, New York. 

�uUdiu� �ditiDU. 
THll SClENTIFIC AMERICAN A R C H ITECTS' AN., 

BUILDERS' EDlTION i s  issued monthly. '2.50 a year. 
Single copies. 25 cents. Tbirty-two larlCe quarto pages 
forming a large and splendid Magazine of Arcbitecture, 
richly adorned with eiegant piates in colm·s. and witb 
other fine engravings; illustrating tbe most Interesting 
examples of modern architectural construction and 
allied subjects. ... A Speclal feature is the present..iat.w..- :- nu� 
of a variety of tbe latest all" - .. "'1' 
dences. city and countrY � 
erate cost as well IV 
perspective and � 
Descriptionr 

Tbe el ega�· 
have won 1\ 
Architectur� 
dealers. '2.ft\; 
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