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OUR "ELECTRIC PLANT" 
$5 

)f1���:Bt�� � Sl� �or
l���a :n..� 

Flour, IJrng8. Plastertt, 
����I��8�r�e��1ze�1: It��n�! 
to 10 barrels. 

SenJ tM catalollUe of all kinds 
oj l'rlixing machinerv. 

J. H. DA V & (10., 
l�illcinnali� Ubio. Branl;b Qfftoo, 36 Munal St.. Now Yon. ----------�==�--

Victor :aicyc19s! 
For pleasure, business. recrea­

tion, and for anything you 
could use a: bicycle for. 

VIC'I'OllS ARE BEST I 
!lend for catalogue .. 

Omman Wheel Co., Makm, 
Chicop ee FaU ... Mas •• 

J AMES LEFFEL WATER WHEELS 
ENGINES, and BOILERS • .  

J" .A.�ES LEFFEL &; CO. 
�'ARLO ST., SPRINGFIELD, OHIO. 

110a Liberty Street New York City. 

(.RAND PRIZE-PARIS EXPO�ITION . lSS9 

THIN PANEL STOCK 
J n Whitewood, Walnut, etc. 

Man:ufacturnd 1;>y the orJginal U:�Y8teme .Bartlett," 
rt:celved th.6 ,HIghest Award and only H Grand Prize" 
Jonven to thIS Industry. The only" Systeme" introduced ���0

nd
E��It�

a
��� .America that produces a perfectly 

HI!NRY T. BARTLETT, 
CABINET WOODS I MAHOGANY 

and YEN I£ERS. SA W MILLS. 
200 Levvis Street. Ne-w York. 

NEW KODAKS 
" You press the button, 

we do the rest." 

For sale· by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

� 
. : ��:�t.;;�����e��� 1J . 

matic Compasses, Hand IJev_ 
elt!, Angle Mirrors, Plantme- J 
ters. Pantographs, Engineers' n 
Sltc1e Rules, Leveling Rods, � 

L�3:E�""i2='P�::Rl�����n
e�cppliCatiOn. � 

J'citutific �mtti,att. 

HARRISON CONVEYOR! 
Ha!':rring Grain, Coal, Sand, Clay, Tan B.rk, Linders, Ores, Seeds,&c. 
tt��i��.1 BORDEN, SELLECK & CO., h wa�::'�':.rs, ! Chicago, IlL 

.. Improvement the· order of the age." OMPTOMETER THE SMITH PREMIER TYPEWRITER 
ALL ARITHMETICAL 

• • • •  PROBLEMS 
Solved rapidly and accuratelY 
by using the COMPTOMETER. 
Saves 40 per ("ent. of time. 
E n t i r e  r e l i ef from mental 
stra.in. A dapted to all com­
mercial and scientific compu­
tations. Send for circula.r .. 

FELT & TARRANT MFG. CO., 52-56 Illinois St., Chicago. 

VOLNEY W. JlASON & CO., 
FRICTION PULLEYS CLUTCHES ann ELEVATORS 

Important 1mprovements. PIUIVIDENCE. It. I. 
The Most D����f: i�si'i'��!:t�tures greatlY pel"fected. I --

-----=:;;;!!;;;;;;;;::::::-------
Etlsiest Running and Most Silent. 

All type cleaned in 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. V�I U. S. A. 

Send for Catalogue. 

2to 40 H. P. The Motor of 19th Centnrv 
Can be used Any Place. to do Al1Y 

WMk. and by Any VIle. No Boiler! ' 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per­
fectly safe Motor for all places and 
p�rposes. Cost ef operation about one 
cent an hour to each indicated horse 

-==';;;;;;��.:1 p01ver. For circulars. etc., address 

£< ..... ,. R.n.h""�, Charter Gas Engine Co. 
BI.plie",. SalelY. P. O. BoxU8. l'>terling , III. 

SHORTHAND::���$ ItuatlQns pCQQ.ured &UJ.'!P1l8 when competent;"" , _/lIUlreWA<. W.O.CH FFEE.O.w.l\Oo B.�",. 

H. W. JOHlfS' 
TA""JReS�OI" 

FIRE-PROOF, NON-CONDUCTINQ COVERINGS. 
FOR '1JRNACES, HOT-AIR PIPES, «TO. 

W" S3 PER CENT. OF FUEL SAVEg."'5a 
DESCRIPTIVE PRICE LIST. FREE BY MAIL. 

H. W. JOHNS MANUFACTURINC CO. 
SOLE MANUFACTURERS. 

ASBESTOS Ro.OFINQ, BUIL.O'"Q FELT, ETC. 

8EOTiONAL PIPE" BOILE R  OOVEAI8Q8, STEAM PAOkING., 'TO. 
LIQUID PAINTS, FIRE-PROOF PAINTS, OOATINGS, ETa. 

f!1 MAIDEN LANE, NEW YORK. 
OHICAGO. PHI�ADE�PHIA. LONDOI/. 

ELECTRIC lYIOTOBS 
For a1.1. Spec:la1. �ork.. 

COl'respondence invited by the 
CBOCXEB -""'V\T�EELEB �O�OB CO. 

430 West 14th Street, New York. 
Manufacturers of the PERFECTED MOTOR, 

Acknowledged to be the Standard for all hlgh.class work where power is required. 
s. S. WHEELER,President. F. B. CROCKER, Vice-President. 

THE AMERI�AN �tLt TELEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th. 1876, No. 174,460, and .January 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secur�d to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or i ts licensees responsible for such 
unlawful use. and all the consequences 
thereof. ann liable to suit tht'refor. 

RAILWAY It, STEAM FJ!ll.!!§ SUPPLIES 
Rue'S Little Giant Injector. 

SCREW JACKS, STURTEVANT BLOWERS. &c. 
JOHN !'!. URQUHART. 4ti Cortlandt St., N. Y. 

If you don't want your boiler to blow uP. 

J 
use our 

��a�ia��!��d ���I�es 
Write for Complete Catalogue. 

The Lunkenheimer Brass Mfg. Co. 
lli-l" E. 8th St .. Cincinnati. O. 

WORKIND MODELS tn�f:fr��m���:l CatalolOle free. Address Typewriter Department, or wood m de to orde by MAS & RAUCH c 
j'Ol'E MFG. CO., Boston. New York, Chical/o. . to J. F. We;;'er,47 & 4J" Centre S��eet. New y

'
o
�'l::

.
cessors 

18 CUTLER DESK 
BEST IN THE WORLD. 

A.CUTLER &: SON, 
• BUFFALO, N.Y, U .S A 

MATERIAL 
18 a Flexible Felt Made of Pure A .. bestos. in a FIRE FELT THE NEW NON-CONDUCTING 

, ., • !�:�c�i��d�� �li.';,�_sc��a�cig�esN..§�i �:v�y �st:��g� 
it to be superior to Hair Felt tn Nfln-Conducting qualities. Made into sectional form 

��t��i�:1!�j�:hcfot;::����s ���I�':-'l/e;:�1:i��:;., s,:�%:�io�avf!it Asbe.tos 
Buildinfol .... per. etc. 

THE (:HA LMEIl!"'.SPENCE CO •• liD and 61 Liberty St., New York. 
BRANCHES :-Philadelpbia, Chicago. Pittsburgh, Boston. 

r C-��� PcERFORATED �ETALSi"MINING SCREENS 
• " -��:i>!:� " eOALANO ORE SEPARATORS, REVOLVING,",SHAKING SCREENS' 

_ � t' <' "j l" JIGS &STAMP BATTERIES"" ",uMILLlNG�MINING MACHINERY:-- ',". � �_�'.�.:' J __ HARRINGTON & KING PERFORATING € ,CHICAGO. 

© 1890 SCIENTIFIC AMERICAN, INC. 
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SY�AL�S[ MAllt��lt m�� W�RKS 
W B BURNS PROpn 

SCIENTIFIC AMERICAN SUPPLE-
MEN'!'. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this office for 10 cents. Also to be had of newsdealers In alI parts of the country. 

WORKINg MODELS Work. Also manuf • 
of Standard Pyrometers for blat'lt furnnces, ollstills. 
superheated steam, etc. Aug. Zaubitz, 4S Centre St •• N. Y 

JENKINS STANDARD PACKIN81 
JENli IN!01 UItOl"' •• 71 John st .• N. Y.; 105 �lilk St •• 

Boston.: 21 North 5th St.. Philn.j 54 Dearborn St •• Chicago 

MARCO A. FOUSECA & CO. G!,n!,ral Corn-
mission Agents 

B�gota, Republic of (�olombta. Cataloj,!ues, 
prICe lists and correso ,ndence soliCited. Box 23, � ,�--�E�ABL AND FINE GRAY IRON ALSO STEEL 1\ T�L E: 1 CASTINGS FROM SPECIAL RN" 

� �DEV-LIN"'�Co�inNETINNINGJ�PAT�f, "� v 
f\S Q\: \J FINISHING. NNING"" '" TtloM LEHIGH AVE & ""'ERICAN ST PHllA .�">I� 

T�E 

J cientific �mtri can 
llSTABLISHHD lS46. 

The lIIO!It Popular Seleotille Paper In tbe World. 

Thl .. widely cll,.ulated and splendidly tIIustrated 
paper Is pu b Islled weekly. Every number contains six­
teen palles of useful infoIIDation and a large number of 
original engravin�s of new inventions and discoveries. 
repre.enting Engineering Works, Steam �lllchinery. 
New Inventions. Novelt:les in MechaniCS, Manufuctures. 
Cbemlstry. Electricity. Telegrapby.Pbotography. ArcW­
tl'ct\1re. Agriculture. Horticulture, Natural History. etc. 
Complete List of Patents each week. 

Tprllls of Snb8crlption.-Qne copy of the SCIEN­
TIFIC AMERICAN w11l be sent for oneveat"-52 numbers­
postage prepaid. to any subscriber in the United States. 
Canada or Mexico, on receipt of th .. ee dollnro by the 
publishers; six montts. $1.50; three months, $LOO. 

Club •• -Special rates for several names. and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft. Or 
Express MOlJey Order. Money carefully placed inSide 
of envelopes. securely sealed, and correctly addressed 
seldom goes astray. but is at the sender's rIsk. A<l­
dress all letters and make all orders, drafts, etc., pay· 
able to 

�u"NN &; COo. 
361 Broadway, New York. 

T�E 
Scientific American Supplement. 
ThIS IS a separate and distinct publ1catlon from 

THE SCIE:<1:1l!'JC AMERICA"'. but Is uniIorm therewitb 
in SiZe. every number containing sixteen la.rge pages fun 
Of engravin�s. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCII!:NTIFIC AlIll!.:RICAN SUl'PLICMICNT is published 
weekly, and includei3 a very wide range of contents. It 
presents tbe most recent llapers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts. embraciug BiolOI/Y, Geology, Mineralol!Y, 
Natural History, Geo�raphy, Archreology. Astronomy, 
C bellllstrYi ElectriCity, Light. Heat, �lechanica1 Engi. 
neering. Steam and Railway Engineering, llinin�. 
Ship Building, Mat'ine Engineering. PhOtQg'r:lphy, 
Tecbnology, MitDUfacturing Industries. Sanitary En� 
gineering, Agriculture. Horticulture, DomestIC Econo­
my, Biograp}lY, MediCine. etc. A vast amCJunt of fresh 
and valuable information obtainable in no other pub· 
IIcatlon. 

The most impM"tant Enaineering Works, 1oIechan18ms. 
a n d  Manufactures at home and abroad are illustrated 
and described in the SUPPLEME:<T. 

Price for the Sl'Pl'LEMENT for the United States al,d 
Canada. $5.00 a year, or one copy of the SCIENT1lI'IC AM­

EllUCAN and one copy of the SUPPLEMENT, both mailed 
(or one year for $7.00, Single copies ]0 cents. Address 
and remit by postal order. expre .. money order. or check. 

MUNN &: Co .. 3til Broadway, N. Y .. 
Publlshers SClKNTIFHl AMEltICAN • 

• 

Euilding Edition. 
THE SCIENTIFIC AMERICAN ARCHl'rECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copie., 2l) cents. �'orty 11Irge quarto P"ges. equal 
to about two hllndred ordinary book P8lles; forming a 
large and splendid Magazine of A,'chitec,u.·e, Nch­
Iy adorned with eieqant plates in colors. and with other 
Ilne engraVings; illustrating the most interesting ex­
amples of modern Architectural Construction and 
allied subjects. 

A special feature Is the presenta,tion In each number 
of a Variety of the Iatf>st aud best plans for private resI­
dences. city and country, including tho.e of very mod­

erate cost as well as the more expensive, Drawings In 

perspective and In color are given, together with full 
Plans, Speeftcatlons, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this �nltlcent work 
bave won for it the I,argest Ch'cnhuioD of any 
Archl<ecmral publication In the world. Sold b7 all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York • 

PRINTING INKS. 
THE "Scienrillc American" �}l1"inted with CHAtI. BNEU JOHNSON &I CO. '8 INK, Tenth and Lom­bard Sts .. PbUa..1\IId 47 Rose St .• opp. Dnane st., N. Y. 
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