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is the water you are feeding- to your boilers? You never tested I 
it? lVeIt! lVc1l!! Suppose you t�ke a thermometer and try it, 
and while you are about it, test the heat of your exhaust, too. M�Nrl\ Any d esired baCk number of the SCIENTI FIC AMERICAN 8U PPLEl'rIENT can be had at this office fo1' Your feed water ought to be as hot as the exhaust, or within �l�egJ�nt:--i.so to be had of newsdealers in all parts of 
a degree or two thereof. If you don't get that heat, you are - �- --. - -

Victor Bicycles! 
For pleasure, business. recrea· tiOD, and for anything yon could use a bicycle tor. 
VIC'I'OUl'; ARE BES'I'! Send for eataloJ.:ue. 
Om man WhHI CO., �lakrrs, I Cllicopee Falls. (Ua" •. 

THE COPYING PAD.-HOW TO MAKE and how to use; .with an engravinlZ. Practical directions 
g����c���:r�o��:sg:�:�n:d��dti;��g!��ptl�etC�i�i�i�� 
�����itgeJ9� ��1i)��';I�O A\����g�io�����:E1riN�,t�e6: 43�. Price 10 cents. For sale at, this Dffice and by 811 newsdealers in all part!'! of the country. 

NEW KODAKS 
" You press the but/on, 

we do the rest." 

Seven New 
Styles and 

Sizes 
AI.L LOADED WITH 

Trunsparent 
Films. 

For sale by all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 

Send far Catalogue. lWCHESTER, N. Y. 

ICE-BOA TS - THEIR CONSTRUCTION and management. With working drawings, df'tai�, and 
�g;;ttJ8g-li�g. f'Vlew:gFfh�nf��'f1�s'{�s��g�!�n1�goggfl�� 
Ul:!J'q on the Hudson river in winter. By H. A. Horsfall. l\1.E. Contained in SCIE)JTIFlC AMEHICAN SUPPLE­
)H:NT, 1. The same number also contains the rules und T("gulat.ions for the formation of ice-boat clubs, the Elan .. ing and Iluu.agemeut of ice-boats. Price 10 cents. 
rIlWOI'\DEN TA1.'KS fOR RAILROADS 

V ru., J--vo.TER WOR� 
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J AMES LEFFEl WATER WHEELS 
ENGINES, and BOILERS. 

losing just that much. 

"Steam Jacket" 

FEED WATER 

Boiler In� Purifier 
is guaranteed to deliver the water within one degree of the heat of the exhaust steam, which, in the ordinary steam plant, ranges 
from 212" to 2160 Fain. 

By feeding your boilers with water at :!12° or above, you 
SAVE FUEL, 

AVOID CONTRACTION AND EXPANSION, 
SAYE BOILER REl'AIR!'!, 

INCRI"\,,,E THE STEAMING CAPACITY 
OF YOUR BOIl,EltS. 

Our patterns range from 10 to 3,000 H. P. Our heaters are in use throughout the whole country. Address 
WM. BARAGWANATH & SON, 

40 W. Division St., CHICAGO. 

THOMAS ALVh EDISON.-A BIO­

�rf:��aJr��t,::�eg!n\hib����a�ti.e��o.ita1"��� l�u�C���: '£IFIC AMRRICAN SUPPLEMENT, �o. 746. Price 10 cents To be had at this office and from all newsdeal ers. 
Zto 40H. P. The Motor of 19th Century Can be used Any Place, to do Anv 

Work, and by Anyone. No Boiler! No �'ire! No Steam! No Ashes! No Gauges! No Engineer.! A per­fectl y sate Motor for all places and purposes. ('ost o.f operation about one 
cent an hour to each indicated horse 
pmver. For circulars, etc., address 

EcoDomy, Rellablll,y, Charter Gas Engine Co. 
SimpliCIty, Safely. P. O. Box U8. Sterling, III. 

:r .A���., �if:';���o�o.CO. WORKING M ODELS �.e,hf;��m,:;�r.:l 
11 On Liberty Str<oct New Y or k City. r��j�.0�����\�f'�e£�?� 1��r��0�ji70�1�dj�eJ�c�b e§Y n� ��/�e������e�:'�.t���J���w�CH�'Y' � o��u�k 
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STEAM ENGINE, HOW TO MANAGE. By J. C. S-A very practical paper on the subject. How to fire with wood and coal, bow to manfllle the water supply. how to clean the engine, how to clean the supply 
8!fn�a��:dt?ng�lgIg��,,\��,fcUA�E�;CA�'��J�i��:��a;�o3�: 747. Price 10 cents. To be had at this office and from all newsdealers .. 

Scientific 8� Catalogue 
ItEUENTLY PUBLISHED. 

In��o��: oC���Or�ell[h��nJf��ig&��:�t ��bfeac1��' WWlug� mailed tree to any address on application. 
MUNN &: CtI., Publishers ScientifiC American. 361 Broadwoy, New York 

THE AMERI�AN �ELL TELErH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted 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 licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 

GATES ROCK & ORE BREAKER 
Capacity up to 200 tons per hour. 

Has produced more ballast, road metal, and broken more ore than aU other Breakers combined. Builders of High Grade Minini' Machinery. 

After being on the Market Five Years 

The "A eM E" Still Leads! 
Sizes One Two Three and }"our Horse Power. Arranged for either NATURAL GAS or KeroBen� Oil fire, as ordered. No e�t,!,a iD�uraDce required on account of the oilflre. Send for catalogue glVlng full partICulars and prace

s
. 

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

STAMPED 
CORRUGATED 
SHEETS 

Insure Perfect Joints in Your Buildings. And when your jOints are perfect, your buildings are Fire. Wind, and Water Proof. 
THE CINCINNATI CORRUGATING CO. 

Send for Catalogue B. Piq1la. Ohio. 

Sigllt Feed l�ubrjcntor8 are a drug on the market, but our t1;I' SENIOR 
" • Is alwaY s In detuand, THE PHONOGRAPH.-A D ETAILED 

. I I h b t f . rt description of the new ana improved form of tbe pho-.: ; t is not on y c eap, U 0 superIOr qua 1 Y. nflgraph just brought out IlY Edison. Witb 8 engrav-'Vrite for complete catalogue. ing8. ContaIned In SCI i :'\TIFIC AMERICAN SUfJPLE-
The lunkenhe'lmer Brass M�g CO "''',NT, 1'0. fj3�. Pnce 10 Cents. '1'0 be had at this I, I I II office and from all neW8uea: crs. 1:.-17 E. 8tll St., C incinnnti, O. -----------------------------

FAMILY ICE MACHINE ��nuet'e"s: ��O,&f�;: I 
L. Dermil(ny, 126 W.25th St., N. Y. State Rights for sa/e. 

Experimental Science 
� '.,', E,.lU'EB(MENTAL 

• • SCIE.N CE 

.�I",� 
�";J� 

BY Geo. M. Hopkins. In t e re s t i n g  Experi� ments in Every Brunch of Physics. Descriptions of Simple and Efficient Apparatus, m u c h of which may be Made nt llome. Among Subjects treated are ElectriCity in all its Branches, Magnet­ism, Heat. Light, Photo-rr��hlil:!�g���c�lch?Ii: tcs,etc. A world ofValu­a b I e Information. A Source of R a t i o n a l  Amm�ement. A superb work for Young and Old. lIIustrated Circulllrand Tableof Contents sent free. 
740 PAGES. 680 ILLUSTIUTIONS. PRICE, by JUoil. postpaid, • - - $4.00. MUNN & CO., Publi8hera, Office of THE SCIENTIFIC AMERI CAN, 361 Broadway, New York. 

PEANUTS; THEIR GROWTH AND Culture.-By J. S. �'owler. A valuable paper with 3 lllustrations. Contained in SCIENTIFIO AMERICAN iSUPPLEMKNT, No. 772. Price 10 cents. To be had at this office and from all newsdealers. 

�;; HARRISON CONVEYOR! 
Ha!':lling 6rai�, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 
�ii��i��.1 BORDEN, SELLECK & CO"{M����r8JChicago, IlL 

CATES IRONWORKS, 
Send fur Catalogues. II 

;)�\r ���;SI!nJt�nB�!i��:hJ�s�o : CUTLER DESK BEST IN THE WORLD. A ,CUTLER & 5 ON. 
• BUFF'ALO, N.Y., U. S.A 

© 1891 SCIENTIFIC AMERICAN, INC. 

Otis Eloctric Elovator -ALSO­Manufacturers of the Standard Hydraulic Passenger and Jo'reight. Steam and Belt 
ELEVATORS, Otis Brothers & Co" 
3S Park Row, New Yorl< , 
ICE·HOUSE AND COLD ROmI.--BY R G. Hatfield. With directions for construction. Four engravings. Contained in SCIEXTIFIC AMJ<:RIf'AN SUP4 PLi'�:IIENT, :i9. Price 10 ceut::!. To be had at this office 
finn of all newsdealers. 

JENKINS STANDARD PACKING I JENIi. IN", IUtU,.., 71.lohn St .• N. Y.: 105 Milk St •• Boston.; 21 North 5th St., Phila.; 54 Dearborn St� Chicago 

�� Small Electric Motor for Amateurs. lnus. in Sci. Am. 
SUTJP., 7R:-�. Mat erials and direc­tions for lIlaking sent by mail. $1.25. Diffieult parts flnlshed,Any one canmah:e it. W. S. BISHOP, Mfr. of ��lectric Machinery, 958 Grand Ave.,. New Haven, Conn. 

$ ritutifit jtutrirllU 
ESTABLI!'!HED 1846. 

The Most Popular Scientific Paper in the World 
OnlyS3.00 a Year,lncluding-Pootage, \Veel<\y 

62 Numbel's a ¥eol·. 
This wi.lely circulated and splendidly illustrated paper is published weekly. Every number contains six­teen pages of useful information and a large number of original engravings of new inventions and discoveries, representing Engineering Works, Steam Machinery, New Inventions. Novelties in MechaniCS, Manufactures. Chemistry, ElectriCity, 'felegraphy, Photography, Archi­tecture, Agriculture, IIorticulture, Natural Ilistory, etc. Complete list of patents each week. Term .. of Sllb.cription.-One copy of the SCIEX­TIFiC AMERICAN will be sent for one YUlT-52 numbers­postage prepaid, to any subseriber in the United States. Canada, or Mexico, on receipt of thl'ec dollal"8 by the publishers; six months, $1.50� three months, $1.00. Cl ubl!l.-Special rates for several names, and to Post Masters. Write for particulars. The safest way to remit is by Postal Order, Draft, or Express Money Order. �lf)ney carefully placed inside of envelopes, securely sealed. and correctly addressed, fleldom goes a!tray, but is at the sender's risk. Address all letters and make all orders. drafts, etc., payable to MUNN & CO., 361 Broadway, New York. 
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THE 

�dtutitit �uttritaU ,JUppttuttllt 
This is a separate and distinct publication from THE SCIE:"JTIFIC AMEHICAX, but is uniform therewith in size, every number containing sixteen large pages full of eu­gravings, many of which are taken from foreign p8per�, and accompanied with translated descriptions. THE SCIENTIFIC AMERICAN SUPPLE"MENT is published wepl,­

b, and includes a very wide range of conlents. It pre­sents the most recent papers by eminent writers in f.lI the prinCipal departments of SCience and the Uscfl.j Arts, embraCing Biology, Geology, Mmeralogy, Natural History, Geography, Archreology, Astronomy, Chernbtry Electricity,Light, Heat,l\lechanlC!l.1 Engineering, Steam and Railway Engineering, :!'timing, Ship Building, lIarinc Engineering, Photography, Teclmology, l\1anufacturin:,: Industries, Sanitary Engineerin�, Agriculture, Hurti­culture, Domestic Economy I Biography, Medicine, etc. A vast amount of fresh and valuable information obtain­able in no other publication. 
The 1HOSt i1nportant Engineering 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. yearj or one copy of the SCIENTIFIC Al\l En­leAN and one copy of the SUPPLEMENT. both mailed for one year for $7.00. Sing:le copies, 10 cents. A ddress, and remit by postal order, express money order, or cheek, 

MUNN &CO., 361 Brondway, New York. PUblishers SCIENTIFIC AMERICAN 
---0---

�uilding �ditiou. 
THE SCIENTIFI C AMERICAN AnCHIECTS' AND neTLIl­E'HS' EDITION is i�sued monthly. $2.50 a year. Single copies, 25 cents. Forty large quarto pages, equal to about two hundred ordinary book pages: forming a large and splendid Magazine of Architecture, richly adorned with elegant plates in colors, and with other fine engravingsi tllustrating the most interestin� eX11rnples of modern architectural construction and allied:mbjef'ts. A special feature is the presentation in each number of a variety of the latest and best plans for private re�l.\· dences, city and country, including those of very IIlmi .. erate cost as well as the more expensive. Drawing� in perspective and in color are given, together with full Plans, Specifications, Sheets ot Details. Estimates, etc. The elegance and cheapnessoftbis magnificent work have won for it the Lnrll'est Circulation of any Archi­tectural publication in the world. Sold by all newsdeal­ers. $2.50 a year .. Remit to 

MUNN & CO" Pnbllshers, 361 Broadway, New York. 
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