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USE ADAMANT WALL PLASTER It is Hard, Den.e, and Ad. 
hesi ve. Does not check or crack. It is impervious to wind. water, , and disease germs. It dries in a. few bours. It can be applied in , kind of weather. It is in gen-use. J;!ranted for the sel1ing. 
Address ADAMANT MFG. CO. 

309 E. Gellesee St., 
SYrnC1l8e, N. Y. 

'citutific �tutricau. 
AUTOMATIC IN FUEL AND WATER SUPPLY. 

The Shipman Automatic Steam Engine 
STATIONARY AND MARINE. 

Petroleum, Kerosene Oil, nnd Natural Gas Fnel. 
1. 2, 4, 6, and S Horse Power, !SIngle. 

S and 22 Horse Power, Componud For Elevating Water, C reameries, and all Manufacturing Purposes. 
SHIPMAN ENCINE CO., 210 Summer St., BOSTON 

SPECIAL NOTICE! 
'l'wo handsome photo-engraved display sheets entitled, 
U Recent Improvements in Air Comllressors," "Recent Improvements in Rock Dnl1s." 
�d��i�.i:���� ::tJ �'iil1t�� :��il�t

h���!�: and address. 
INGERSOLL-SERGEANT DRILL Co. 

NO.I0 Park Place, New York, U.S.A. 

�? EUREKA INCUBATOR 

UNION llIANUFAC'l'URING & PLATING CO. 
236-238-240 Carron Av� . . Chicruw. Manufacturers of 

METAL SPECIALTIES FOR INVENTORS. 
ALI .. KINDS OF PJ .. ATING. 

Estimates furnishe,_d_. 
____ 

C_or_r_e _s _p _on�dence invited. 

Steam! Steam! 
i Quality Higher, Price Lower. 

For Strictly Cash, Complete Fixtures except Stack. 

Run for 3 weeks and not vary 2 de�rees. New re�ulator. , Catalogue 5 cents. J. L. Campbe]]. West Elizabeth. Pa. 

2·Horse Eureka Boiler and Engine, • $145 
4· " " " " "  • 225 Other sizes a tl o w  prices. Before you buy get our prices. 

B. W. PAYNE &. SONS, 

The Sebastian·May Co. 
Improved Screw Cutting 1.=1_ 

�:=e�LATHES 
���l ��e�t�i�;s1�;U��d D���Pe�:) Outflt.s. Lathes on tJial. Catalueues maiJed on appJic3tion. 
16:> to 1 67 Highland Ave., 

I§IDNEY, OHIO. 
--�-.�- c=c:--::--�-�-�----

TALCOTT'S COMBINATION 
PATENT BELT HOOKS, 

w. O. TALCOTT. P rovidence. R. I. 

SS PRINTING PRESS. �O
�n!l�f�Sa�t�� )ogue for two stamps. KeJsey & Va., Meriden, Conn. 

.. Impruvement the order of the age." Drawel' �6. ELMIRA, N. Y • 

THE SMITH PREMIER TYPEWRITER OATES OCK & ORE BREAKER 
Capacity up to 200 tons per hour. I 

Important I�w���eJTsi��tial Features greatly perfected. 
The Most Durable in A Jignment. Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. y" U. S. A. Send for Catalogue. ----

Has produced more ballast, road metal, and broken more ore than i all other Breakel's combined. ' 
Builders of High Grade Mining 

Machinery. Send for Catalogues. 
CATES IRON WORKS, 

�o C So. C linton St., Chicago 215 Franklin St. , Boston, Mass. 
THE STEAM ENGINE; ITS PRINCI· pIe., It. development. Its future and perfection,-A pa. per by E. N. Dickerson, giving an outhneof the history of the steam enJ!'ine, and discussing the prinCiples upon whieb it operates and which limit ita capacity. With 2 figures. Contained in SCIENTIFIC Al\IERI CA N SUPPJ .. E_ 
MENT, No. tj1'iI;. Price 10 cp.nts. To be had at tbis • office and trom all newsdealers. 

PHOTOGRAPHY! 
fine Taps, Dies, Reamers, Etc. PATENTED NOVELTIES 

OF MERIT sold for the manufacturer or Inventor. H. B. HARFORD &; SON. 134 Van Buren St., Chicago, Ill. 

Our Latest Novelties for the Amateur are 
Kl.'(ACK CAMERA!S, 

MASUOT CAMEItA�, 

ATMOSPHERIC DUST.-BY WILLIAM 
Marcet, F .R.R. An address delivered to the Royal 

J Ij(htnina- and Green River Screw Plates Meteorological Society. Conta1ned in SCIENTIFIC Bol tCutters. Han d and POWEr Drilling Machines. Punch_ AMERICAN SUPPLEMENT. No • ., 66. Price 10 cents. 

TRIAD CAMERA", 
Waterbnry Detective Cnmera., 

Irviolr View (:amet'Bs, and 
IlIaWRzine t.:allleras for FIlius. 

THE SCOVILL & ADAMS CO., 
New York. ing Presses, Tire Benders. Tire Upsetters, and oth- . To be had at this office and from all newsdealers. er Labor Saving Tools. Send for Price List. ___________________________________________ _ 

WILEY & RUSSELL MFG. CO., Greenfield, Mass. New York Office,126Llberty Street. 

"ELECTRIC PLANT" 
PRICE, $�.OO. Consists of an Electric Motor, Electric Battery, and Family Medical 

A p p a r atus. Entirely New. A 

���I�t��nA�a�1J;t��ia\t�!t�tJt�<;'� and the mostscientificillvention of the a�e. Send for circulars. 
The Nowotny Eleotrio Co. 

32 East 5tb Street, Cincinnati. Ohio. 
ICE HOUSE AND REFRIGERATOR. Directions and Dimensions for construction. with one illu:oltration of cold house for preserving fruit from sea-
�g� ��a�e!�O�ieJi�:r!\�Se ko�ir�� ��<iE'M� ttc';i;:ta���J 
in SCIENTIFIC AMERICAN SUPPLEl\IENT,No. 116. Price 
10 cents. To be had at this office and of all newsdealers. 

Scientific B� Catalogue 
RECE NTLY PUBLI!SHED. 

Our new catalo�ue containing (Jver 100 pages, includInll works on more than fifty di1ferent subJects. Will be mailed tree to any address on application. 
MUNN & CO., Publishers ScientifiC American, 

361 BroadwaY, New York. 

The mod SUcee8.ful LubrIcator 

ELECTRICAL! 
Agents wanted for F'ine Electrical Sup�lies of every 

�:rrgi��e�:'w n�::���al��� :��f.rlce list on r&" 
Nd'VELTY ELECTRIC CO., 54 North 4th St.. Phlla.,Pa. 

T�::m 

MONTAUK 
CAMERA. 

Is compact and neat, covered with seal leather. supplied 
with double rapid rectil inear lens. Takes snap shO;�.intsf��r�tf e:;{���: ,h�rr�c����P� 

losc��ie �ig;'::���uj�� �:J��:ion books furnished for 
G. GENNEE.'J:'. 

:>6 East 10th St., ]lew York. 
---�--...... --�--

ELECTRO MOTOR. SIMPLE. HOW TO make. By G. M. Hopklns.-Descrlv.t1on of a small e1ectro motor devi�ed and constructeil Wlth a view to assisting amateurs to make a motor wnich mi�ht be driven wltn advantage by a currpnt derived fr(lm a lJattery, and which would have suttic!2nt power t,o operate a foot lathe or any machinf> requiring not over one man power. 
With 11 figures. Contained in �CII<;NTIFI C AMEltH'A.N 
SUPPL>:M >:NT. No. 641. I'rice 10 cents. To be had at 
this ottice and from all newsdealers. 

LIGHTNING WEU -SINKING 
MACHINERY MAIUraCTURERS. Hyrdaulic, Jetting, Revolving, Artesian. Dia.mond Prospecting Tools, EngiDelll, Boilers, Wind M�:gr��j�:�' ��t;VBcJt���?�:t;�i� 

� nation quality water;mailed,25c. 
The Amerlean lVell Works, 

A.urora, IlL [ lllc 13 S.CaDal 
SI" ChleaS'Io DI. 

l DalIu, TeUil 

ICE-HOUSE AND COLD ROOM.-BY R. G. Hatfield. With directions for construction. Four engravings. Contained in SCIENTIFIC AMERICAN SUP_ 
PLEMENT, �9. Price �o cents. To be had, at tills office 
and of all newsdealers. 
---�---==-----=---=---------� 

OIL WELL SUPPLY CO. 
914:92 WATER STREET, 

Pittsburgh, Pa .. Manufacturers of everytning needed for 
""",":El.TEI8:E�N �ELL& 

either Gas. on, Water, or Mineral Tests. BOilers. EnJi?i nes, Pipe. Cordage, IJri1ling Tools. etc. Illustrated catalogue, price 
Hsts and discount sheets on request. 

A BOON TO THE DEAF I 

THE DAIMLER MOTOR 
T.HE DAIMLER MOTOR CO, 

for Looee PulJeya In III1e. 
DUZEN'S PATENT 

SE PULLEY OILER 
rec!�mI�enpd' .><IB t bf�u�h;��r!:hO p��!: 

OSl(ood's No.1 Hearing Horn is the only instrument that will help the 
deaf. Made from best bell 
metal, and will last for years. Carried in the pocketand used in publi'c with. I ��tc:ti��ct���t aH

.
e�:ioB: 

_ N.V i �:ll<s�'l:rf:f:r��� after 2 
OSGOOD BROS •• ag�����;���·���IdW!'�'g���. is prepared to furnish 1. �, and 4 Horse Power 

GA!S or P ETROLEUM MOTORS 

for an Industrial Purposes. luUy iUustrated catalooue and price list on application. Motors in operation at 
Works. Steinway, T�ong Island City. 
Office, 111 East 14th Street, New YOl'k City. 

INJo��n(!:e� �r'l:�tK.:r�ty �J1�;e�[g�i��:lI:!J� All kinds first..class lathe, planer. and bench work. Par-
tiie��0��:�i�O�ytgo��;��ti��3���fII & Ir50�61� k��: ��� 

�. ATENTS! 
i, " , " MESSRS. MUNN &; CO. In connection 

with the publication of the SCIENTIFIC 
A1JIEIUCAS, continue to examine improv� ments, and to 14.ct 8S Solicitors of Patents for Inventors. 

p. .���'��c!!n:n� ��n'i::v�h�;n��1e��1 a{YTJ¥;ftfo¥etth� preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United States, Canada, and Foreign Countries. Messrs. Munn 
�g�<ts a��� a��t ti::e1:rffefa:���� r88Y:ri����s,cofJ"d Keports on Infringements of Patents. All business intrusted to them is done with special care and prompt:'!.3S8, on very reasonable terms. 
tatni�amlu�l ei��g�!trfo� °ibg��r{i:te�1s arJ�ii.��ofo 

c�� 
cure litem � directions concerning Labels. C{)pyri(l�lts1 
�JC�en�eli�8ject:Je��8e!:eiii�:� J�f&�g�n�f Patents, etc. W e  also send, f10ee of c11arge, a Synopsis 01 ForeIgn Patent La-ws. showing the cost and method of securing Patent!! in all tbe prlncivaJ countries of the world. 

lllUNN & CO .. Solicitors of P atent .. , 
361 Broadway, New York. BBA:NCH OFFICES.-No. 622 and 624 F Street, Pa.

cblc Building. near 7th Street, Washlnilton, D. c. 

Every user ot ma.cbin • .. Catalogue No. 66," free. this paper. 
T.l.N DllZEN III TIFT, CIDetD11at� Ohio. 

CHUCK AND MICROMETER STOP for Amateurs.-By C. D. Parkhurst. Description of a. simple and eahl1y constructed chuck for use with a di_ VIding machine, and the micrometer stop that is used to regulate the depth of tbe cut in the graduation of 
Circles. etc. With 9 figures . Contained i n  "'CIli:NTlFIC 
AMKltH'AX lSUPPLE;\J I<;ST. No. ,.,.�. Price 10 cents. To be hadatth1s office and from all newEdealers. 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has these Great Advantages: The speed can be instantlr cbanged from 0 to 1601 

�:b:�!d��:� �� s::f;:::�t;�ts�q�l�:f:l;�l�h� smallest or largest drills within its ra.nge-a won· df'rfu\ economy in time and great saving in drill break&i:e. Send for catalogue. 
W, F, & JNO. BARNES CO •• 

1999 Ruby St" Rockford, Ill. ---

Barrel, Keg, Hogshead AND 
STAVE nACHINERY. Over :k) varieties manu_ factured by 

E. & B. HOLMES, 
BUFFALO, N. Y. Also a full line 01 Wood 

Chamfering, Roweling, andCrozlng. Working Machinery. 

GYMNASTICS FOR GIRLS.-AN IN-
teresting account of the course of instruction given at the Berkeley Atbletic Club for Ladies. With 18 ilIus· trations. Cuntalned in SCIENTIFIC AMER I CAN SUPPLI<;' 
ME"T, No. 7;13. Price 10 cents: '1'0 be had at this 
Office and from all newsdealers. 

Mariner & Hoskins, Assayers & Chemists 
WATER for Bo ller Purposes analyzed. 
ALLOY!S, their composition determined. 
ORES, all kinds assayed. 
ANYTHING, the composition of which 

it may be desirable �o know. 
81 S. Clark Street, (Top Floor,) Chicago 

£J!!!A!ST����! 
IN THE WORLD. 

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

Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BI()YCLE DU'G. CO., 

sTA:IKF'ORD. CONK. 

2nd � MACHINERY �i N. Y. Mach'y Depot. Bridge Store 16. Frankfort N.Y. 
Mechanical Help for InTentorfJ. 

There is nothing like a first·class ma
chine shop, organized for and adapted to 
miscellaneous jobsl to carry out an in
ventor's ideas ana make the most of 
them. Primer to send. 

THE JONES BBOTHERS ELECTRIC CO. CIN'TI. 0, 

© 1891 SCIENTIFIC AMERICAN, INC. 

FREE SITES TO SUBSTANTIAL 
MANUFACTURING ENTERPRISES 

�Yii�� :oals���::���!pt�:g���:���n�t���� egii!� 
FUEL, and RAILROAD F ACILITIF.8. address J. H. DIN_ 
GEE, 330 Walnut Street, Philadelphia, Pa., President and General Manager of numerous Land Companies situated along tbe lines of the Norfolk &; Western Railroad. 

T� Scientific AITIerican 
PUBLICATIONS FOR 1891. 

The prlces of the dllferent publications in the United States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The Scientific American (weekly), one year f3.OO 
The Scientific American Supplement (weekly), one 

year, • 5,00 
Tbe Scientific American, Spanish Edition (month. 

ly), one year, • • • • • • • • 3,00 The Scientific American Architects and Builders Edition (monthly), one year, • • 2.00 
COMBINED RATES. 

The Scientific American and Supplement, • '7,00 
The Scientific American and Architects and Build .. 

ers Edition, .. .. 5.00 
The Scientific American, Supplement, and Archl. 

tects and Builders Edition, • 9.00 
Proportionate Rates JOT Six Months. 

This Includes postage, which we pay. Remit by p()8f4l.l 
or express money order, or draft to order of 

MUNN &; CO., 361 Broadwal't New York. 
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