
no 'eitutific !mtritau. 
RUBBER BELTING' 

--ESTABLISHED 1855.-In81de Page, ea"h insertion - - - - , � cent8 a line Back Page, each in .. ertlon - - - - $1.00 a line. 
The above are charl!e� �er at!ate Ime- -about ei2bt 

words per linc. 'I'hls not Ice shows the width of the line. 
and is set in Rllate type. Enl!ravinJ.!"8 may head adver. 
tisement!! at the same rate per a�mte line. by measure
ment, 8S the letter press. Advertisements must be 
received at publication office as early as Thursday morn
lOll to appear 1n next issue. 

Sole Manufacturers of the Celebrated MONARCH 
MALTESE CROSS RED STRIP and MOHAWK 

brands of RUBBER BELTING. 

and 

THE GUTTA PERCHA AND RUBBER MFG. CO. 
Para Building, 35 Warren St., New York. 

Chlcalro. I!mn l<'rancillCo, Portland, Oreaon. Boston. 

Viotor Sioyoles! THE DAIMLER MOTOR' 
Fur the season of '91 we have ex- 'I'HE DAUfLE R MOTOR CO. 

tended our line to include Machines Is prepared to furnish 1, �, and 4 Hor8e Power 
GAS or PETROLEVM ItIOTOR8 

of many more styles and prices than for all Industrial Purposes. Fully illustrated. catalogue 

h f H ·  
. . and prWe Ust on applicatHm. Motors in operation at ereto ore. aVlng any Interest In Works, Stein way. Long Island City. 

Wheels, you will surely want to see I Office, 111 £ast 14th tltree" !lew YOl'k City. 

our Catalogue for '91, which will be '{g]" 'fA CIlIA 't.'," 
freely mailed on application. Ready 0.').1, . ,...... ,.... 
in February. ,.. 1&I1¢'��:OtIl'r, 

OVERMAN WHEEL CO. 
rL CATAUGVeDI:C 

Makers of VICTOR BICY CI.E8, 
BoSTON, W ASlJINGTON I DENVER, SAN FRANCISCO. 

Office and Fact.ory, Chi copee Falls, Itlnli"�. 

THECOPYIN6PAD.-HOWTOMAKE 
and how to use; with an engravinlZ. Practical directions 
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��: 43!oi. Price 10 cents. For sale at this office and by all 

new.dealers in all parts of the country. 

NEW KODAKS 
" You press the button, 

we do the rest." 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

Transparent 
Films. 

i'or eale by all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 

POPE MFC. CO., " FrankRn Street, BOSTON. 
Jlranch B01IlI .. ' 12 Wattell St., NEW YOU, 291 Wallull 

Ave., CHICAGO. P&etoI7. lIAR'rFOBD, COJlllf. 

Scientific B� Catalogue 
RE(:ENTLY PUII1.J8H�;D. 
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mailed tree to any address on application. 
MUlliN"" CO., Publishers Scientitlc American, 

atn BroadwtlY. New York, 

JENKINS ITANDARD PACKINO! 
JENKINIiI BRO""" 71 Joon St.,N. Y.; I05MilJr;St., 

Boston.; 21 North 5th St .. Phil ... ; 54 Dearborn St., Chicago 

B)ldOIllS' 
Auelfaa 

STrAM PACKING 
BoUer Coverings. MlIlboard, Roofing. 

Building Felt, Liquid Paints, Etc. 
Dl!SCRIPTIVE PRICE. LIST AND SAMPLES SENT FltBB. 
H. W. JIlH1S MFG. CO., 87 Malden Lane, N.Y. 

idE FIFE L 
ll<JCHESl'ER, N. 

Y. FIR E FELT 1��E
F1e��!Y Fe�O:���No�9!��GAS�!.!����� 

t4 ,,1 E R tlnely ctivlded tlbrous state, indestructible by heat and • unexcelled as a Non-Conductor. U. 8. Navy tests show 

1£ 
it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form 
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W H E E LS THE tJDALMERl!I-8PBNCE CO., A9 aDd 61 Uberty St •• New York. 

Machine·Molded Gearing. 
D RIVING PI,ANT FOR <:ABLE RAILWAYS 

Shafting, Pulleys, and Hangers. 
Mlxer8 and Generul Outfit for Fel"lilizer Work8 

N. B.-Special attention given to Heavy Gearing. 
Facilities fol' tbe beaviest class of wflrk. 

Roht. Poole & Son Co.,Baltimot!l�Md. 

2 to «J ll. P. The Motor of 19th Centnrv 
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s
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No ltire! No Steam! No Ashes! 
No Gauges! No Engineer! A per
fectly safe Motor for all plac�s and 
purposes. Cost of operation about 01U 
cent an hour to each indicated horse 
potoer. For Circulars. etc .• address 

aeon_f. �, Charter Gas Engine Co. 
SI.pUettJ'. Saltll,. P. O. Box 14.8. Stet'Jing, III. 

JAMES LEFFEL WATERWHEELS 
ENGINES, and BOILERS. 

:r A�ES LEFFEL & CO. 
]o'ARLO ST., SPRINGFIELD, OHIO. 

1100 Liherty Street New York City. 
----�.---.... ----�-.... ----

THE AMERI�AI nLL TELEPH�NE ��. 
95 MILK ST., BOSTON, MASS, 

This Company owns the Letters Patent 
Il'ranted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its liceftSees responsible for such 
unlawful use, and all the consequencell 
thereof, and liable to lIuit thE-refor. 

BRANCHES,-Phlladelpbla, Chlooll'o. Pittsburgh, Boston. 

Attention I .. ttltewa Impl'OYed Fl.xlble Baler 
EXCELL8 THBlo! ALL. 

THE MIDGLEY WIRE ROPE 
�:��f";;�r!,'<l ��!}TE'''M{D2fftE} J�i'Ki: l.�t:r 
co., of BEAVll:R FAJ.LIS, PA., to whom all In
quiries should be addressed. 

ESTABLISHED HALF A CENTURY. 

UARYlN'a J,JnRE &BURGLAR \J 
SAFE:S 

�AVE M�J&�;r.fp�avEMtN'S 
ftDT FOUND Itt{ all AIl'ES 

OTHER •• {"" 
THAT WiLL WELL REPAY AN 
INVESTIGATION 
BY.TttOSEO��I�E TO S.EC\JR� 
THE BEST SAFE 

MARVIN SAFE co. 
NEW YORK, PHILADELPHIA, 

LONDON. ENCLAND. 

Uled once. used alway.. A voids olottlnl. 
•• oidi! blotting. Conforms perfectl,. to ua· 
eYeD surface. and rules with rem&rll:able 
beauty and eue. The latest aDd best thing 
out. Manufactured of One polished. combina· 
tion hard and 80ft rubber. Handsomely madel perteot in action and the j ruling favorite' 
whereverkQOwD. M.ned througbout.A.merlca 
po8tage free, DOc. Postal Note, Koney Order or Dran. .&.ddres. the luven tor and Patentee, 

O. S. MATTHEWS, 
P. O. Bo.s692. DALLAS. TEX., U. S. A. 

UsualJy STRAIGHTWAY 

VALVES 
have a Wheel Handle, but the 

H:o�:a�::Sa�d
L
c��:eq���try 'g�{£e::

m
li
le

. 
is the Common Sense Gate Valve 

for steam, water, gas, oUs, etc. 
WRITE FOR COMPLETE CATALOGUE. 

The Lunkenheimer Brass Mfg. Co. 
13-1' E. Sth St., Cincinnati, O. 

BLUE PRINT jl'ILper, Sup<,rlor Quality. . . .t"Itototrraphlc S.ppllee. 
Send for catalojlue. 

T. H. MCCOLLIN &; 00 •• 1000 Arch Street, Philadelphia. 

STEREOT Y PING.·-A VALUABLE 
eel'1es of lectures by Thomas Ho las. dlscU8!1lng the most 
rWu:�rr������a}:!� rnrw,,��i.

t
lf,?��irc�I�� 

�LEMRST, Nos. ,.'3 and ,.'4. Price 10 cents eIIOb. 
To be had at 'bls OIIIce and from all new8dea.lers. 

NATIONAL FILTER 

II 

PR.:J:OE $911.00. 

BRIGHT SPARKLING WATER GUARANTEED 
NATIONAL WATER PURIFYING CO., 

Address for Pamphlet. 1411 Broadwny 01' 86 LIberty 8t .. New Yorl .. 

CUTLER DE SK BEST IN THE WORLD. 
A CUTLER &0 SON 

• 8 _F"FA_ -� 1", y I C A 

© 1891 SCIENTIFIC AMERICAN, INC. 

[FEBRUARY 14, 1891. 

Y�A��S[ M�ll[A�lt I��� W��KS 
W B BURNS PROP" 

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired hacl< number of the SCIENTIII'IC 
AMERICAN SUPPLEMENT can be bad at this office for 
10 cents. Also to be bad of newsdealers In all parts of the country. 

PASSE�GER 5<FF:EIGHT 
- f,<Ev.... "ORK 60S 

'l'HE MODERN ICE YACHT. - BY 
Geo. W. Polk. J, new and 
full practIcal directions and 
strnction of the r"stest and �..., Yachts of 
tbe )ate8t� most approved orms. 1th en-
gravings drawn to scalf'. showing ttle form� position. 
and arrangemetlt of all the parts. Contained In SCIEN
TIFIC AMKHICA:\' :--CPPLEMt<:NT. No. 6'.l4. Price 10 cents. To be had at this office lind of all newsdealers. 

T:E:E 

J Citutific �tutri,au 
ESTABLISHED 1846. 

The Most Popular S;:ientific Paper in the World 

Only l!I!3.00 a Yeal", Including Pos tage. W eekly 
6� Numbers a Year. 

Thill widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six
teen pa&,es of useful information and a lal'tle number of 
oriJdnaJ enRravin�9 of new inventions and discoveries, 
representinll Engineering Works. Steam Machinery. 
New Inventions, Novelties in Mecbanics. Manufactures. 
Chemistry, ElectriCity, Telegraphy, Photography, Archi
tecture, AlZriculture. Horticulture. Natural History, 
etc. Complete list of patents each week. 

Terms "f Subscription.-One copy of the SCIEN
TIFIC AMER1CAN will be sent for one yea1'-52 numbers
postage prepaid. to any subscriber in the United States, 
Canada. or Mexico, on receipt of three dollar8 by the 
publishers; six months, ,1.50; three months. t1.00. 

C1ubs.-Special rates for several names, and to PO!lt 
Masters. Write for particulars. 

The .... fest way to remit Is by Postal Order, Draft. or 
Express Money Order. Money carefully placcd inside 
of envelopes. securely sealed. and correctly addressed • 
seldom goes utray, but is at the sender's risk. Address 
all letters and make aU orders. drafts. etc., payable to 

MUNN "" CO., 361 B roadway. New York. 
---0-

THE 

jdtuttfit �mttitau luppltmtut 
This Is a separate and distinct publication from THE 

Scn:NTIFIC AMER1CAN, but is uniform tberewitb in Size, 
every number containing suteen larlit'e pages fun of en
gravings. many of whicb are taken from foreign papers. 
and accompanied witb translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week
IY,alild includes avery wide range of contents. It pre
sents the most recent papers by eminent writers in al1 
the principal departments of SCience and the Useful 
Arts, embracing Biology, Geology, MIneralogy, Natural 
History, GeolZraphy, Archillology, Astronomy, Chemistry 
Electricity, Light, Heat. Mechamcal Enllineering, Steam 
and Railway En!liueerlng, Mining. Ship Building. Iolarlne 
Engineering, Photography, Technology, Manufacturing 
Industries, SanItary Engineering, Agriculture, Horti
culture, Domestic EcoDjlmy, Biography, Medicine, etc. A 
vast amount of fresh and valuable Information obtain
able in no other publication. 

The moot important E� Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTII'lC AM ER· 
lOAN !Lnd one copy of the SUPPLEMENT, both mailed for 
one year for $7.00. Single copies. 10 cents. Addres .. and 
remit by postal order, express money order, or cbeck, 

MUNN ","CO .. 3tH Broadway, New York. 
Publishers SCIENTII/IO AlotlClUCAN 

---0---

�uitding �ditiou. 
THE SCIENTIFIC AMERICAN ARCHIECT8' AND BUILD

ERS' EDITION Is Issued monthly. $2.50 a year. Sinlde 
copies. 25 cents. Forty large quarto pages. equal to 
about two hundred ordinary book pages: forminj!! a 
large and splendid Magazine of Architecture. richly 
adorned with ele(lllnt platu tn colorB, and wif.h other tine 
engravin!!s; illustrating the most Interestinll examples 
of modern architectural construction and allied 1mb.1e("ts. 

A speclalleature is the presentation in eacb number 
of a variety of the latest and best plans for private resi
dences, city and country, including tbose of very mod
erate cost &H well as tbe more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sbeets of Details, Estimate!. etc. 

The elegance and cbeapness of tbis magnificent work 
have won forlt the Laraest Circulation of any Archi· 
tectural publication In the world. Sold by all newsdeal· 
ers. $2.50 a year. Remit to 

MUNN "'" CO., Publishers, 
361 Broadwuy, New York. 

PRINTING INKS 
The SCIENTII/IC AMERICAN I s  printed with CRAS. 

ENEU JOHNSON & co.'s INK. Tenth and Lombllrd 
lite., Philadelphia. and 47 ROle f:lt.,oPP. Dnllue, New Vorl! 
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