
The American Steam En!lineeJ�. Theoretical 
and Practical; with examples of the Latest and Most 
Approved American Practice in the Design and Con
struction of Steam Eng-ines and Boilers of every Descrip
tion. For the use of En�ineer8 and Machinists, BOiler 
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Model'n AJnerican Marine Engines, Boilers, and :Screw Propellers. Their Design and Construc
tion. Showing the Present Practice of the most Em-
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A Catechism ot the lliarine Steam Engine. 
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new matter. 12mo,414 pages . ............... . ...... .  $2.00 
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18 engravings. 12mo, 381! pages. . . . . . . • . . . . . . . . . . . .  ,,$2.00 IT The abo'Lle or any o j  our Books sent by mail, jree oj 
postage, at the publication prices, to any address in the 'world. 

OJ'!fzo}l�'t:.t�g�� �;l';,�gr:��'t:.i�zf��ls!�j,.:{ocg:;� 
in any part 0/ the world who will send his address. 
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logues and Circulars, the whole c01l€ring every branch of 
Science applied to the Arts, sent free andjree oj postage to 
anyone in any part oj the world who wiUjurnisll llis ad
dress. 

HENRY CA.REY BA.IRD & CO., 
iNDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

810 Walnut 8t .. Philadelphia, P .... U. S. A. 

'THE KRI EBEL" STEAM ENGINES. 
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STATIONARY . IViARINE & HOISTING 
ENGINES WITH VERTICAL OR HORIZONTP.L STEEL BOILERS. SEND FOR CATALOGUE 

RI CE & WH ITACRE M'f'G.CO· CHICAGO, 

SMALL ELECTRIC MOTOR FOR AM-
ateurs.-By C. D. Parkhurst. Description in detail of a 
small and eastly made motor powerful enough to drive 
a ten or twelve inch brass fan al.ld to give a good breeze. 
With 15 figures drawn to a scale. Contained In SClENTIFle AM}4.;RICAN SUPPLEMENT, No. '0,.. Price 10 
cent.. To be had at this office and fromal! newsdealers. 

T�E 

MONTAUK 
CAMERA. 

1)6 Ea8t 10tb St .. New Yorko 

FOR CONCENTRATING 
Sugar :solutions, Sugal" Cane, Beet and Sor
ghUID Juices, Glucose, Glue, Gelatine, Beer 
Worts, Extracts of Barl" Wood, Beef, Coffee, 
Licorice, AIIIUI SOlutions, Caustic Soda, Waste 
Alkali l,iquorsfrom Paper Mills, Tank Waier8 
trom Slaughter Houses, and for Distilling Water 
for Artificial Ice, Drinking Purpo"es. Hotel 
Uses, and for Marine Boiler!!i. 

THE YARYAN COMPANY, 
109 TIlliES BUILDING, 

A. G. PAINE,Pres't. NEW YORK. 

THE P RElrUER CAMERA 

Is THE BEST IN MARKET. 
Simple of Manipulation. 

Plates or Films are used. 
The Shutter is always set. 

PRICE $18.00. 
Send for Catalogue and copy of Modern Photography. 

ROCHESTER OPTICAL COMPANY, 
14 S. Water St., ROCHE:;lTER, N, Y. 

Our Shop 
�s II; hi�hly organized anil well·equipped 
�nst1tutlO.n for furthering the mechanical 
Ide�s of Inventors, by the making of ex
penments and the construction of models 
A primer free. 
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THE JONES BROTHERS ELECTRIC CO. CIN'TI. 0, 

G AS ENGINES.-A VALUABLE 

E
aper by E. Delamare-llehouttevllle. touchinll upon tbe 
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Mr. ,\Ialandin. With 23 figures. Contained in SCIENTIFIC 
A?wff':RICAN :-;'UPPLEMENT. Nos.,.l!) and 716. Price 10 
cents each. To be had at tnis office and from all news
dealers. 

Plllable GDSOUJE En�nes 
For Threshing Machines, Hay 

Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &c., 

our newest and latest Engine a little 
wonder and a giant to work. 

Send/or prices.Mention this paper. 
Van Dnzen Gas & Gasoline Engine Co. 

., CINCINNATI. OHIO. 

FREE SITES TO SUBSTANTIAL 
MANUFACTURING ENTERPRISES 

1� �he rapidl� growing towns of Virginia and West Vir
snma, pOSEeSSID� CHEAP IRON. CHEAP LUMBER, CHEAP 
FUEL, and RAILROAD F ..ACILITI Fo8. address J. H. DIN � 
GEE. 330 Walnut Street, Philadelphia, Pa., President 
and General Manager of numerous Land Companies situated along the lines of the Norfolk & Western 
Rai)road. 

• 

PATENTED NOVELTIES 
OF llIERIT sold for the manufacturer or inventor. 
H. B. HARFORD &; SON, IS( VanBuren St., Chicago, Ill • .  {liIOUgh'S Patent Duplex Gear Cutter 

One pair of these cutters cuts a pitch of 
interchangeable gear wheels trom

. 
15 teeth 

to a rack inclUSive. For circular and prices 
address R. M. Vlouch, Tolland. (Joan. 

THE STEAM ENGINE; IT S PRINCI-
ples, its development. its future and perfection-A.. pa .. 
per by E. N. Dic .... .Jrson, giving an outhne of tbe history of the steam enf!ine, and discussing the prinCiples upon 
whieh It operates and whicb limit It. capacity. With 2 
:figures. Contained in SCIESTIFIC AMERICAN SUPPLE
MENT, No. 6S6. Price 10 CAnts. To be had at this 
Office and from all newsdealers. 

NATIONAL RANKS THE HIGHEST 
STEEL Endorsed by the best Engineers. 

TUBE CLEAVER CHALMERS'SPENCE co. 
OUR "ELECTRIC PLANT" ____ .L_"' ______ _ Offi_ ce _, 59_
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PRICE, $1).00. 
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f T h I Consists of an Electric Motor Elec· ass Institute 0 ee no 081 tric Battery, and Family Medical ' , A
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saiety. An Electrical Educator, 
and the most sci entitle inven Uon 
of the age. Send for circulars. 

The Nowotny Eleotric 00. 
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A
NEW CATALOCU

E VALUABLEPAPERS 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent l�u oj charge to any address. 

MUNN & VII •• 361 IIrondway, New York. 

�YPEWRITERS. 
New 0 r Second-Hand. any make, bought, Bold and ex
changed. Get our prices. Everything guaranteed. Ma-
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CHAN GE, 200 S. La Salle Street, CHICAGO, ILL. 

CHUCK AND MICROMETER STOP 
for Amateurs.-By C. D. Parkhurst. Description of a 
eimple and eRbily cODstructed chuck for use with a di_ 
viding machine, and the micrometer stop that is used 
to regulate the depth of the cut In the graduation of 
circles, etc. With!:l figures. COntained in �CU�NTIFIC 
AMERICAN SUPPLE.\IENT, No. ,.'2. Price 10 cents. To be bad at this office and from all newsdealers. 

CX...A.��'S 
Ventilating and Drying 

FANS. 

� . .. ATENTS! 
MIlJSSRS. MUNN &; VO., In connection 

with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve ... 
ments, and to act as SoliCitors of Patents for Inventors. . 

In this line of business they have had .fortV-five uears' 
flxperience. and now have unequaLed facilities for the 
preparation of Patent Drawings, Speciflcations,and the 
prosecution of A ppJications for PatentH in the United States. Canada. and }l�oreign Countries. Messrs. M unn & 
�gr ���:i,
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on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonab)e terms. 

A pamphlet sent free of charlZe, on application, con
taininfl fuJI information about Patents and how to pro
cure them; directions concerning Labels, Copyrights, 
Designs. Patp,nts. Appeals. Reissues Infringements, Asl!Iignmenta, R ejected Cases. Hints on the Sale of Pa
tents, etc. 

GYMNASTICS FOR GIRLS.-AN IN-
teresting account of t be course of instruction given 
at the Berkeley Athletic Club for Ladies. With 18 illus· 
trations. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT, No. 71)3. Price 10 cents. To be had at this 
office and from all newsdealers. 

S��f�!'!�nn�.& BICYCLE �end t'op 'price! to A. W.GUMP&CO.,Dayton,O. 
New Bicycle8 at reduced prices, and 400 second-hand 
on

��ycf:!,iG�n:�'r¥ype 

B:-o"lyB�';.!.o"ril!G!!'i!i"rl"8!ii, 24�.in�. !OS"&f�e"'t�,!���:b!:i��, Slr.OU: Boys' 25-inch Safety, with rubber tires - - 17'.50. 
Gents' 3O.inch Safety, baIJsto b·g·sandpedaJs. 55.00. 

C
USHMAN CHUCK

S Omnplete lim for all 'USes shown in new 
illustrated catalogue, free to aU. 

Cushman Chuck Co •• Hartford, Conn. 

ICE.HOUSE AND REFRIGERATOR. 
Direetions and Dimensions for construction, with one 
Illustration of cold house for preserving frnlt from season to season. The air is kept dry and pure through. 
r�i,;!l1K'§��;t�A!'I��'i\:.'Jri'A� S��L��E\?T ��. l�it 
Price 10 cents. TO be had at this office and of all new .. 
QeaJers. 

lJJ�p�. 
W1:Il)jiQlM!:l1Mt 

Addr ... : The AmerIcan Writing MachIne Co.. Hartford, Conn.; 
He .. York Offloe. 231 8ro8dw� 

Perfect Newspaper File 
Tile Koch Patent File, for preserving Newspapers, Mag-
�t�:Sr:3�c�:.n���:�ri�:�s
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S\w.Plied for the low price of $1.50 by mail, or $1.25 at the 
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T
HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO. P A.. BUilders of High CIa •• 
Steam Engines. Diamond Drilling and General 
Machinery. Flour MUl Rolls Ground and Grooved. 

The moat Succelllarui Lubrlcato. Cor Looae Pulleys In uee. DUZEN'S PATENT 
E PULLEYOILER 

Te,<om.D.D.ded by those who bave 
the pa.8t tour yeaTS. Pric •• Every user of machin· 

have our •• Catalogue No. 56/, 
free. Mention thta paper. 

TAN DVZEN "TIFT, Cbt.lmtau, Ohio. 

BLUE PRINT Paper, Superior Quality. 
PbOlOlrraphlc Supplies. 

T. H. Me COLL IN &; co., 1000 Ar����!e"e't,
c
;h�l�a�rPhia. 
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in the use of petroleum refuse as fuel on an un�rece-
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ENTIFIC AMERICAN SUPPI.EMENT, Nos. '69 and 
,'0. Price ten cents each. To be had at this office and 
from all newsdealers. 

©' ALANSON CARY ��-..... ar \\� , 1pN UfAlTURER OF r.. SPB.INGS __ I((�:'� \ 
I, FLAT 5T££ OF EVERY DESCRIPTION 

240 8: 242 W. 29'2' Sf NEW-YORK . 

Useful Books! 
Manufacturers, AgrlCultur sts, Chemists. Engineers, Me

chaniCS, Builders, men 01 leisure, and professional 
men. of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very Bmall cost. A comprehensive cata1o�ue of 
useful books by ditferent authors. on more than fifty 
ditJerent subjects, has recently been published for 
free Circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. AddreBB, 
MUNN & CO •• 361 Broadway, New York. 

ATMOSPHERIC DUST.-BY WILLIAM 
Marcet, F.R.S. An address delivered to the Royal 
Meteorological Society. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT, No. '66. Price 10 cents. 
To be had at this office and from all newsdealers. 

We a)so send • .free of charge. a Synopsis of Foreign Pa
tellt LaWs. showing the cost and method of &ecurinJ,C 
patents in all the nrincipal countries of the world. 

lUUNN &: ()O., SoliCitor .. of Patents, 
361 Broadway, New Yo�k. 

W'�:� THE FRED'K CRANE CHEMICAL CO 
.W' , �� �' .-., . SHORT HILLS, N,J.-BOX9IA- • 

BR \ NCil O�·FlCE8.-No. 6'.12 and 624 F Street. PaM 
ollie BuildinI!, near 7th Street. Washington, D, C. 

� 1il!Hi� d!I! _ � ZA PONS, BRU SH & UIP. LACQHRS.VARNISH. SHELLACS BlAcKS BRI,LlANT 1 DFAD � �,,:t." <;;;::'�. '.-'. " -'�., uAPAoIS AIR DIWING.ENAMELS,TRANSPAhENT.FOt1METAL AND WOOD.PRuuF A:A.I,,=-nnml�� ��.;:3 ACIDS AND ALkALIES. --wRITE F'.)R t;4TAL0GU£--

© 1891 SCIENTIFIC AMERICAN, INC. 
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PROPOSALS. 
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in triplicate, wIll be received- at this office until 12 M. 
(standard time) on Monday. June 1, 1891. for 1,000 barrels 
hydrauHc Portland cement and 6,000 barrels American 
natural cement. The attention of bidders is invlted to 
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Statutes at Large. II'or speCificatIOns and all informs .. 
tion. apply to D. W. I,OCK WOO D, Major oj Engim<ers. 

BERMUDA. 
NOTICE TO ENGINEERS, CONTRACTORS, Etc. 
Sealed tenders for deepening the channels leadinJl 

into Hamilton Harbor. Bermuda, win be received at the 
Office of the Colomal Secretary, Hamilton, Bermuda, up 
to 12 o'clock noon of 

TUERDAY, THE 14TH O F  JULY, 189L 
Tenders to be sent in in duplicate, and to be marked 

on the covers, U Tender for Channel Improvements." 
Complete plans of the work may be seen. and specifi

cations, conditions of contract. forms of tender. and printed information regarding the work may be obtained 
at the office of the Crown Agents for the Colonies. 
Downing Street, London i at the office of Her BritanniC 
Majesty's Consul Genera) at New York; and at the Office 
of the Co 10 niai Surveyor, Hamilton, Bermuda. The Government of Bermuda will not be bound to ac
cept the lowest or any other tender. 

W. CARDY HALLE'l'T, Colonial Surveyor. 
HAMILTON, Bermuda, March, 1891. 

Experimental Science 
BY 

Geo. lU. Hopkins. 
I n  tere s t i n g  Experi

ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
.A pparatus. ill u c h of 
which may be .Made at 
Home, Among Subjects 
treated are Electricity in 
all its Branches, Magnet
ism, Heat, Light, Photo-
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lcs, etc. A world ofValua b 1 e Information. A 
Source of Ra t i o n a l  
Amusement. A superb work for Young and Old. 

lllustrated Circular and Table of Contents sent free. 
140 PAGES. 680 ILLUSTRATIONS. 

PRICE, by mail, postpaid, : - _ $4.00. 
MUNN & CO" Publishers, 

Office ot TIlE SCIENTIFIC AMERICAN, 
361 Broadway. New York. 

PEANUTS; THEIR GROWTH AND 

fi����:i;;;�r J. &nr�i'.i�';[·ln.A.sm':,
a
�I:IrX�Em��; 

!:5UPPI.,EM.ICNT, No. "'7�. Price 10 cents. 'lto be had at 
this office and from all newsdealers. 

&J!EI1A�T����! 
IN THE WORlD. 

..,Speed, Comfort and Safety, 
AGENTS WANTED. 

Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO •• 

STA:M:FORD. CONN. 

S3 PRINTING PRESS. �Hf�f:�a�t� 10g'ue for two stamps. Kelsey & Co., Merid-en, Conn. 

SCIENTIFIC AMERICAN SUPPLE-
MENT. 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 all parts of 
the country. 

2nd � MACHINERY �i 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

Barrel, Keg, Hogshead 
AND 

STAVE MACHINERY. 
Over 50 Varieties manu

factured by 
E. &. B. Holmes, Tru88 Hoop DriTiDg. BUFFALO, N. Y. 

ALSo A FULl, LINE OF WOOD WORKING MACHINERY. 

T� Scientific A merican 
PUBLICATIONS FOR 1891. 

The prices of the dilferent publicatiOns In the United 
States, Canada.. and Mexico are as follows � 

RATES BY MA IL. 
The Scientific American (weekly), one year tI3.00 
The ScientifiC American Supplement (weekly), one 

year, - - 5.00 
The ScientifiC American, Spanish Edition (month-

ly), one year, - 3.00 
The ScientifiC AmeriCan Architects and Builders 

Edition (monthly), one year, • • 2. 50 
COMBINED RATES. 

The ScientifiC American and Supplement, - fl.OO 
The SCientifiC American and Architects and Build-

ers Edition, - • 5000 
The ScientifiC American, Supplement, and Archi-

tects and Builders Edition, • 9.00 
Proportionate Rat"" jor Six j.lon th •• 
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MUNN & CO., 3ti1. Broadway, .New York. 
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