
Langbein's New and Splendid Book on the ElectroDepos;,tilJn of M dals. 
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El ectric Elements, Dynamo-Electric Machines, Thermo
piles, and of the Materials and Processes used in every 
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nr Prospectus. showing Table of Oontents, sent free of 
pmtage, on a pplica tion. 

HENRY CAREY BAIRD &. CO., 
INDUSTRIAL PUlILISHERS, BOOKSELLERS &:IMPORTERS 

!olIO Walnut St .. Philudelphia, Pa .. U. S. A. 

cx....A..�H:.'S 
Ventilating and Drying 

FANS. 
Light ltuonin", Ad  ju s tab I e 

Blades. Self-Oiling BeRrings. 
24-pa£e (�talogue f ree. 

Also Rubber Press Rolls for Wool 
and Yarn \Vashing and 

Dyeing Machines. 
GEO. P. CLARK, Manuf. 

Box L. Windsor Locks, Ct. 

Capacity np to 200 tons per hour. 
Has produced more ballast, road metal, and broken more ore than 

all other Breake"s com bined. 
Builders of High Grade Mining 

Machinery. 
Send for Catalogues. 

CATES IRON WORKS, :;0 C So. Clinton St., Chicago 
215 Franklin St., Boston, Mass. 

CUSHMAN CHUCKS Complete lim. 1M all 'USes shown in new 
illustrated catalogue, free to aU. 

Cushman Chuck Co., HartfOl'd, Conn. 

WELL DRILLIBG nCIDNERl 
KANUFA..CTURED BY 

WILLIAMS BROTHERS, 
ITHACA, N. Y., 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

PHOTOGRAPHY! 
Our Latest Novelties for the Amateur are 

KNACK CAMERAS, 
MASCOT CAMERAS, 

'I'RIAD CAMERAS, 
Waterbury Detective Cnmeras, 

IrvinK' View ('nmeras, and 
11lallazine ('Rllleras for Films. 

THE SCOVILL & ADAMS CO., 
423 Broome Street, NeW' York. 

Scientific B� Catalogue 
RECENTLY PUBLISHED. 

Our new catalogue containilliz over 100 pages, includ
ing works on more than fifty ditferent subjects. Will be 
mailed tree t.o any address on application. 

LUUNN & CU., Publishers ScientifiC American. 
361 Broadway, New York. 

Jeitutifie �tutritllu. 
AUTD�ATIC IN FUEL AN� WATER SUPPLY., I 

The Shipman Automatic Steam EngIne 
STATIONARY AND MARINE. 

Petroleum, Kerosene Oil, and Natural Gas Puel. 
4, 6, and !ol Hor8e l'ower, SIngle. , 

!ol and 22 Horse Power, Compound 
For Elevating Water, Creameries. and all Manufacturing Purposes. 

ENelNE CO., 210 Summer St., BOSTON 

PNEUMATIC BELL OUTFIT 
Put up your own Call Bell. Nothing to get out of order. 
Send for Circular. W. B. BEACH, Electric and Pneu
matic Supplies. 132 Fulton Street. New York City. 

ANEW �;rALOCUE VALUABLE PAPERS 
Contained in SCIRNTIFIC AMERICAN SUPPLEMENT, sent 
tree o�c�N�e � �[,�d��l"'nrondWay, New York. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA .. Builders of Hi�h CIa •• 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

DRY AIR REFRIGERATING MACHINE. 
Descri}Jtion of Hall's improved horizontal dry air refrig_ erator, designed to deliver about 10.000 cubic .feet of c.old air per.hour, when running at a. speed of lOOrevolu-
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lfJ��· showing plan and side elevation of the apparatus. and diagrams illustrative of its performance. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 28�. Price 

10 cents. fo be had � this Office and from all newsdealers. 

StencIls. Steel Stamp s .  Rubber and 
Metal rl'ype Wheels, Dies, etc. 

III ode. nnd Exp"rimelltal Work 
Small Machinery, Novelties, etc . ,  man

llfactured �y. speciRI contract. New YorkStencilWks" 100 Nassau St., N.V 
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AMERICAN, continue to examine improve-
ments, and to act as SoJicitors of Patents 
for Inventors. In this line of business they have bad jarty-jive years' experience., and now have unequaJed facilities for the 

preparation of Patent Drawings, Specifications, and the 
prosecution of Appl ications for Patents in the United 
states, Canada, and li'oreign Countries. Messrs. MUnn 
& Co. also attend to the preparation of Caveats, Copy
rights for Books, Labels, Reissues, ASSignments, and 
Reports on Infringements of Patents. All business in
trusted to them is done with special care and prompt
ness, on very reasonable terms. 
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cure t�J. directions concerning Labels, COpyrig�ts, DeSigns, ratents, Appeals, Reissues, Infrtngements1 Assignments, Rejected Cases. Hints on the sale or Patents, etc. 

We also send, f10ee of dla rge, 8 Synopsis of Foreign Pa
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitol's of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No_ 622 and 624 F Street. Pa
tlfic Building, near 7th Street, Washington, D. C. 

N ATZON AL ___ RANKS THE .HIGHEST 
STEEL Endorsed by the best Engineers. 

TUBE CLEAVER CHALMERS·SPENCE co. 
l... Office. 59 Liberty St-, New York. 

ICE-HOUSE AND COLD ROOM.-BY R. 

Experimental Science 
BY Geo. M. Hopkins. 

1 n tere s t i n� Experi
ments in Every Branch. 
of Physics. Descriptions 
of Simple and Efficient 
A pparatl1s, m u c h ot. 
which may be Made at Home. Among Subjects 
treated are Electricity in 
all its Branches, Maa;metism, Heat, Light, Photo ... 
�t�fIhfil�:g���cMlch��: iCs. etc. A world of Valu .. 
a b 1 e Information. A 
Source of Ra t io n a l  
Amu�ement. .A superb 
work for Young and Old. 

Illustrated Circular and Table of Contents sent free. 
740 PAGES. 680 ILLUSTRATIONS. 

PRICE. by muil. postpaid, • • • $4.00. 
lUUNN & CO .. Pub1l8hers, 

Office of THE SCIENTIFIC AMERICAN, 
361 Broadway. New Yor .... 

ELECTRO MOTOR. SIMPLE. HOW TO 
make. By G, M_ Hopklns.-Descrlptlon of a small electro 
motor devi�ed and cl\nstruetefi wltb a view to assisting 
amateurs to make a motor wnich millht be driven with 
advantage by a current derived from a battery, and 
Wllicb. would have suttlcient power to operate a foot 
lathe or any machine re�uiring not over one man power. 
\\ ith 11 figures, Contained in �cn::NTIFIf' AMEIUCAN 
SUPPU:M >.NT. No. 641. I'rice 10 cents. To be had at 
this uttice and from all newsdealers. 

NDARD" EM.:nlEL DRESSER 
and Sharpening Emery Wheels. 

'�oOO. 
60 cent! each. 

Cutters supplied to fit a ny ?1Ulke of handle. If do 
not wish to buy complete tool, send 6Oc. with name of 
the make of handle you have, and we will send cutter to 
fit. s��k'1i lhRDti�()8s�o8'b�� �re��e�::!tk�lliO. 
H�:Jw;:�iS!ll�r�l���li�s�

o� �r;;J0)! bJar�}og�!ers in 

&J!Elt!ST��N9s�! 
IN THE WORLD. 

�Speed, Comfort and Safety. 
AGENTS WANTED. 

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

ST.A.MFORD, CONN. 

G. Hatfield. \Vith' directions for construction. Four 
engravings. Contained in SCIENTtFIC AMERICAN SUP
PLEMENT,69. Price '!.O cents. '1'0 be had, at this office 
and of all newsdealer •• 

UNION lUANUFACTURING & PLATING cn. 
236-238--240 Carroll Av� .. Chicruzo. Manufacturers of SMALL ELECTRIC MOTOR FOR AM 

T� Scientific A merican 
I PUBLICATIO� FOR 1891. 

MET AL SPECIALTIES FOR INVENTORS. 
ALL KINDS OF PI,ATING. 

Estimates furnished. Correspondence invited. 

AND 
STAVE MACHI�EltY. 

Over 50 varietIes manu
factured hy 

ateurs_-BY C. D. Parkhnrst. Description in detail of a 
small and easily made motor powerful enough to drive 
a ten or twelve Inch brass fan Bnd to give 0. good breeze. 
With 15 figures dmwn to a scale. Contained In SCIENTIFIC AMYRICA!'.� SEPPLEMENT, No. 76'1. Price 10 
cent .. To be had at this officeRnd from all neWsdealers. 

Build It Fan Motor and keep 
cool. Materials for Fan Motor 
No. 767, Simple Motor No. 641. Park
hurst Motor No. 759, and 8 and 16 
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Our $25 Plating Dynamo runs 
30 gals. of solution. 

Elect ricul Suvplies. 
Send stamp for catal ogue. 

PALMER IHlnS., 
11lianu8, Uonn. 
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sizes. rrhe small machine is intended tor experjmental ' 
purposes. Will heat from 4 to 6 inches of platinum wire' l produce the electric light, deoompose water rapidly. 
magnetize steel, ring a lar�e gong, giVe powerful shocks, 
operate induction coils, and will. tor tempofury use, reM 
placeS or lO Bunsen cells. Contained in SUPPLEMENTS I 161 and :;99. Price 10 cent� eaCh. The larger rua- I 
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��;iSes��b�;;t:g����� : pount wound machine. Can be run tor a short time by 

two or four men. Requires one horse power for continued running. BeBt. engravings of dynamo ever pro
duced. Details of every part shown. Winding of arma
ture and field magnet plainly illustrated. Any intel
Ibrent person with the aid of these drawings and instruc
tions may make useful, durable. and ell'ective machines. 
Contained in SUPPLEMENT 600. Price 10 cents. 
MUNN & CO .. PUBLISHERS. 361 Bro&dway. New York. 

E. &. B. Holmes, M CATALOGUE FREE TO .ANY ADDRESS. S TraIl BoopDrhlag. BUFFAl.O, N. Y. ODELS AND CEAR 

TO �Biisi NEws·s'· MEN � � , � EB =? 
The value of the SCIENTIFIC AMERICAN as an adver-

The prIces of the different publications in the United States, Canada, and Mexico are as follows: 
RATES BY MAIL. 

The Scientific American (weekly). one year $.�.OO 
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. 
r:!'he ScientifiC American and 8upplement, .. $7.00 
The SCientific American and Architects and Build-

ers Edition, .. ... 5.00 
The ScientifiC American, Supplement, and Archi-

tects and Builders Edition, - 9.00 
Proportiona te Rates jor Six Months. 

This Includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in Size, but 
Giants in Strength. 
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hour per horse power 
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OIL WELL SUPPLY CO. 

BLU E PR I N T "'aper, Superior Quality. tising medium cannot be overestimated. Its circulation 
Pholo2'raphic �upplies. , i8 many times greater than that of any similar journal 

T_ H. MCCO LLIN &I CO .• IIJ30 Ar��oSi:.?';t.c��\���fphi'" ! n.ow published, .It goes into al,l the States and Terri,to. 
rtes, and is read In all the prinCIpal Ubraries and readIng 

� ALANSON CARY � �" 
,,, , FA CTUR E R OF SPRINGS �'\"»p 

1M " FLAT STE:E:1.. OF EVERVDESCRIPTION 
240 8: 242 W, 29� ST. NEW-YORK . 

Steam! Steam! 
I _ 

Quality Higher, Price Lower. 
�"'or Strictly :"Jash, Complete Fixtures except Stack. 

2·Horse Eureka Boiler and Engine, • $145 
4· " " " " "  • 225 
Other sizes at low prices. Before you buy get our prices. 

B. W. PAYNE &. SONS, 
Drawer :i6. .":Lll::IRA, N. Y. 

ARTESIAN 
Wells, Oil and Gas Wells. drilled 
:r���ar �::leod:ia�u��� 
�:it�cfc�=�J�!'l��J able Horse Power and Mounted 

rooms of the world. A business man wants something 
more than to Bee his advertisement in a printed news
paper. He wants circulation. This be has when he ad
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent infiuence you to substitute some 
other paper for the SCIENTIFIC AMERICAN, when se
lecting a list of publications in which you decide it Is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first colUmn of this page, or ad
dress MUNN & CO., Pnblishel's, 

for sale. J. S. HARSHMAN. Erion, Ohio. -:l��O�'!� ��:�c�r��� 
THE COPYRIGHT of a good and promIsing game r Steam Drilling Machines for 100 to 
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I THE DAIMLER MOTOR CU. 
is prepared to furnish 1, 2, and 4- HOJose Power 

GAS or PETROLEUltl ltIOTORS 
for all Industrial Purposes. ]oully illustrated catalogue 
ana price list on application. Motors in operation at I Works. Steinway, Lon" Island City. 
UlIiee, 111 Ea8t 14th Street, New York Cit:r. 
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