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BAIRD'S 

FOR PRACnC4L MEN. 
Ournewand enlarged CATALOGUEOF PRACTICAl. AND 8cn::-.JTIFIC BOOKS, 96 pages, Bvo; a Catu10gue of BookS 
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collection of l·l{ACTICAL. S('I}�NTIJnc. and ECONOMIC 
BOOKS, 4to: List of Books on ST 1'�A:\t A ND THE STEAM 
ENGI�'E. MECHAXH'S, MACHI:\:ERY, and E;\,GINg��RING. 
4to; List of Books on Mrs lNG, MINIXG MACHIN KRY, 
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of recent additions to our stock of PRACTICA L SCI EN-
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MINERALOGY, ASSAYING. AND CHEMICAL ANAL YStS, 
sent free to any address in the world. 

SPI':CJAL N()'rlclt�.-Ever1l Reader oj the SCIENTIFIC 
AMERICAN, no matter 1m what part oj the world, ill spe-

:'!��\ �Ylti,� i�fW!Y 01 p�:ti:!fe.mai! for these Oatalogues, 

HENRY C.IREY BAIRD & CO .• Indust�\�l *'lt�sgir�T:��,:"i!�Ari'fL��
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RECENTLY MADE IN 

$titttfifit �lUtritl1u. 

ROOFINC. 
For steep or fiat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York. 

Presses and outfits from $3 to $500 �.''''' •• n',e, of type. Catalogue and 
free. 

W.C.WREN'S 
Pat. Grate Ear, 

Manufactured by 
D. S. CRESWELL, 

Eagle Iron Foundry, 
816 RACE ST., 

PHILADELPHIA., PA. 

-l6' RACE ST.- JAS,MURDOCK JR.-CINCINNAT'-
BR ASS. C�P'P'fR SI"L�rER: S[(Vo� WIREmOn SHEE.T 8 I THo::" ,HREE. ME.TAL$, 't\.\ST 

" FOR E N � PRIC 

H. HOOVER. Phlla 
•• pI). B. UPTUB.E MAC H I N E RV �.rtto��mW���b��e =����� of every description. 121 Chambers and 103 Reade Sts.. Wew York. His book, with Photographic likenesses New York, THl£: GEORGE PLACE MA CHINERY AGENCY. of bad cases, before and after cure, mailed for lOco 

'"l1"':"li ...... �'Y""T.A. ...... C>� c::::l Steam and Hand Power. (,LEM & MORSE. 411 &413 � .L...I � " .a.- ��, Cherry St., Phila., pa., and 108 Liberty St., New York. 

FOR SECOND-HAND ENGINES, 
Address HARRIS IRON WORKS, Titusville. Pa. 

BIBB'S Celebrated Original 
BALTIMORE 

FIRE-PLACE HEATERS 

DEAN BROTHERSi 
Steam Pnmp Works, 

INDUNAPOLIS. IND., 
Manufacturers of 

ROOTS' NEW IRON BLOWER. 

BLAST. 
IRON REVOLVERS, PERFECTLY BAtANCED 

IS SIMPLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 

P. H. & F. M. ROOTS, Manufrs, 
CONNERSVILLE, IND. 

I 6 Cortlandt St, } S. S. TOWNSEND, Gen. Agt., I 8 Dey Street, NEW 
WM. COOKE, Seiling Agt., 6 Cortlandt Street, YORK. 

JAS. BEGGS & CO., Selling Agts., 8 Dey Street, 

I/rSEND FOR PRICED CATALOGUE. 

WITHERBY. RUGG & RICHARDSON, Manufacturers 
of Patent \\ ood Working .:\1achinery of every descrip
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co .• Worcester. Mass. Send for Catalogue. 

To warm upper and lower rooms. The handsomest, most economical 
Coal Stoves in the world. 

Fo!ctr;OMleB a�d �a��o�ms, 

BOILER FEEDERS AND PUMPING MACHINERY, "The FOR ALL PURPOSES. 1876 Injector." 
39 and 41 Light Strw:t, Baltimore, Md. MARBI,l<IZED BY.ATE MA.NTELS. fr.? Send/or CirculaTIJ. 

Send for new Illustrated Catalogue. ------ .- -�-- ---- gimple, Durable, and ReliabJe. Requires no special valves. Send for ilJustrated circular. 
WJI. 1SEI,LElt� & CO., Phila. 

CRUSHING AND GRINDING SHAPINC MACHINES. 
$ 5 t 0 $ 2 0 per day at home. Samples worth $5free. 

Address STINSON & Co., Portland, Me. 

EI'lqil1'" �lm)I'li'jIil'(TlLEAND CLAY RETORTS ALL SHAPES. 
II Jm�:" !Q!b\\u\\!t��, :::; BORGNER & O'BRIEN.::::-

GOLD AND SILVER ORES HONES, 
PHOSPHATE ROCK, &; CHEMICALS . 
We cOIDpel Quartz to a-rlnd Quartz. 

Address Cor ne"" circular 
BAUGH & SONS, Philadelphia. 

The PhosDhor·Bronze Smelting Co, Limited, 

:;:: 

New Offices and 
Salesroom, 

Slxin. strok�, with counter shaft and chnck, price 5131i. 
BOYNTO", & PLUIUlllElt, Worcester, Mass. 23 � ST. ABOVE RACE. PHILADELPHIA 

FOl1:D1 . ,  
THE STEAM PUMPS MADE BY PENCILS, HOLDERS, CASES, &e. VALLEYMACHINECO., The CALLI-CRAPHIC Pen. 

EASTHAMPTON, MASS., 

Are the best in the world for Boiler Feeding 
and other purposes. 

A GOLD PEN and RUBBER HOLDER. containing 
ink for several days' writing. Can be carried in the 
��Ct�re t���l:eJ;:U�:' �r i��1VitIa\y[yulri ��I1�:.

rson
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MABIE, TODD & BARD, 
180 BROADWAY, NEW YORK. � 512 Arch Street,' Water Wheel INVALID ROLLINO CHAIR. 

SNOW'S BEST $12 A WEEK. $12 a day al home easily made. (;ostly 
outfit free. Address TRUE & Co., Augusta, Me. Send for Prlce-List. 

OUR GOODS ARE SOLD B Y  FIRST-CI,ASS DEALERS. 

0/? . 
PHILADELPHIA f!JfIo-YZ'Oi- :%io�e. PA. 

PHOSPHOR-BRONZE 
Wire. Ruds. Sheets, Bolts, etc. 

Pampblets and l'artieulars on Application. 

OWNERS OF THE U. S. PHOSPHOR
BRONZE PATENTS. 

Sole Mannfat1nrerS of Phosphor. Bronze in the U. S. 

BLOWER. [FORCED BLAST.] 
The revolving parts are 

all accurately Balanced. 
Warranted Superior to any 

other. 
WUBRAHAM BROS, 

2318 Frankford A venue PHILADELPHIA, P A. 

1SHEPARD'S CEI,EBRA'l'ED 
�60 Screw Cutting Foot Lathe. Governor, l�rt?='b�.�NC) 

MANUFACTURED BY th ... who are Foot and Power Lathes. Drill Presses 
COHOES IRON FOUNDBY Hon.�b� rteP;;:�� �{t��·��,;�

a
6h���S����d�:����.:i AND MACHINE CO., M. C .• and hundreds' Drills, Dogs, Calipers. etc. �end for 

COHOE89 N. Y. ��n�t��;:ScY:�uf�:' ��r;��e of outfits for amateurs Of 

MACHINISTS' TOOLS. FOLDJl'tIG CHAIJtCO., New Haven, _ H. J,. S I IE I'Au'D &; (;0., 831, 3l., 83.5. & 331 West Front Street. 
NEW AND IMPROVED PA'l!TERNS. Pond's Tools Cincinnati, Ohio. 

Send for new l!lustrated catalogue. 

' C  
. Lathes, Pla.ners, Drills, &c. Endne Lathe8, Planers, Dr1ll8, 

&c. Ste e I ast I n gs NEW HAVEN lllANUFACTUltlNG CO., DAVID W POND Worcester Mass "e"" Jlaveo, COOD. . ,  " FromJ..(toI5.000lb.weight,true to pattern of unequaled 
strene;t�> toughness. and durability. 15,050 Crank Shafts 

�llli�' and lIJ,Ow Gear Wheels of this steel now running prove 

I its superiority over other Steel C'lstings. Send for 
c1rcul�'H��lb1?itIiS�'TEET, CA "TIN flS CO., 

1 _ ____ . 
407 Library St .• Philadelphia. Pa. 

" RELIABLE" 

R CATALOGUE. 
-U S F' '& PI b ' S I' SO:::EX:ENO�'S -$S-S-S
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k. W-Ill prove team Itters urn ers upp les. WOODWORKING MACHINERY 

�ngines a complete success. 
Prices still 40 per cent. below 
those of other makers. Un
equaled for efficienWr' simplici-
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���uW 11. P. All complete, with Gov

ernor, Pump and Heater. 
it or forfeit 5500.00. Outtlt andSam- STURTEVANTS' FAN BLOW ER�. 

E. G. R�DEOUIl.i'&' (Jg�:to �!i�:�S:;�eStr����':: York. ALBERT BRIDGES, 46 Cortlandt Street, New York. Planers and Matchers, Surfacers, Moulders, Tenon""':, - Engines. Boiler{!, etc., etc. BELCHER & BAGNALL, C. J. GODFREY & SON, �M d 1 En -nes 40 Cortland St .• ",ew York. 
UNION CITY, CONN., 0 e gl . Manufacturers of Meta!1icllhells. Ferrules. Cups, Blanks. • 

The .. SWEETLAND CHUCK." and any and aU kinds of small press and stamped work in � Complete sets of Universal. Independent, and Becen. 
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also I,'ocket .Vlatc.h Safes of various styles. are �pec!alties. i 2:: � for making small r��� r afc 0y: 
- ., -. � :��.:�
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1rn�f ���!?nto S��l�r;va\�:9or�r tP��t��es l�nt�� , �l.odel steam En�ines 11-2 in.' bore, 3in. stroke price,$�. Strenf,thtDU-

nickel plated as desired. Correspondence solicited and dItto 2 In. bore. i m. stroke, pricel $10. sam,! style as cut; ���li�I��� estimates fnrnlshed. ���fs '.i:J1:ai:,':.M��
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a
� constructIOn. I WIGHTMAN. 176 Washington Stree t. Boston. Mass. I SWE ETLAND I BEATTY'S ORGANS, 18 USefUI-stoeS. 5 sets reeds, 126 h'nygnSt., 

only$ti�. l"in'lfJs�$12au:p. �Itluf. NeWeoHaven, 

Address. for circular. 
HEA I,J) & 1110RRIS, formerly HEALD. SISCO & Co .• 

Uahl\viusville, N. Y. 
------ -- . _-------
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Hancock Inspirator, 
THE BEST BOILER FEEDER KNOWN. 

Over 17,000 in use on Locomotive, Sta
tionary, Marine, and Portable Boilers. 

THE HANCOCK INSPIRATOR CO" 
BOSTON, MASS. 

: Cata logue FREE. AddressHEA'.rTY, WashIngton, N. J. I nn. . Ilttl�!ml.l�ilillilllllllUMt�:II�I1il1 
______ I Oline Lubricating Comround, manui'd hy HOLLAND & THOMPSON. 'rroy. N. Y. Avoids hot journals, drip-

PATENTS. RUB B E R B A C K S QUA RE PAC KIN G. fb��lf��1��tiin��1:l�:g, catalogue of Grease and Cups 

BEST IN TH): WOR LD. Leffel Water Wheels, 
MEllSRS. MUNN & CO . . in connection with the pub. 

lication of the SCIENTIFIC AMF.RICAN, continue to ex-

For Packing the Piston Rods and Valve Stellls of Steam Engines and Pumps. With recent improvements. 
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�team_tight, and yet Prices Greatly Reduced. 

amitle Improvements, and to act as Solicitors of Patents 'l'his Packing made in lengths of about 20 feet, and of all si.es from )i to 2 inches square. 
for Inventors. I JOHN H. CHEEVER, Treas. NEW YORK B.:L'l'lNG &. PAtKING to., 37 &38 Park Row. New York. 

In this line of business they have had thirtY:five 

years' experience. and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications. and 
the prosecution of Applications for Patents in the 
United States. Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them i8 done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con
taining fuJI information about Patents and how to pro
cure them; directiOTIR concerning Labels, Copyrights, 
Desiglls, Patents, Appeals, Reissues, fufrigement£, As. 
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We al80 send. free Of charge. a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 

Shafts, Pulleys, Han[8rS, Etc. 
Full assortment in store for immed!a te delivery. 

Will. SELLERS & CO., '9 Liberty Street, New York. 

TH£ LARGE:ST MACHINERY DEPOT 
IN AMERICA. ' 

STANDARD MACHINERY FOR All PURPOSES. 
H.B.SMITH MACHINE CO. 
ESTAS:1849. 925MARKET ST. PHILADELPHIA. 

KEUFFEL $a ESSER'S, NEW YORK, I 
Hard Rnbber Triangles, Irregul"W Railroad and Ship I �el:,'t':ess��eg;. ��������� etc. arranted to be cor-

VOLNEY W. MASON & CO., 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS, 

PROVIDENCE, R. I. 
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© 1881 SCIENTIFIC AMERICIAN. INC 

8000 in successful operation. 
rINE NEW l' Altll'IlLE'l' rOll 1879 
Sent free to those interes 

Ja.mes Leffel & Co., 
Springfield, O. 

tIo Liberty St., N. Y. City. 

For 
BELT FRICTION CLUTCH 
Gears, Shaft, Couplings, and PDlley�. 

W. OESTERLEIN, 
13 Home �t., Cincinnati, Ohio. 

The fact that this shafting has 75 per cent. greater 
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U:e���::Ir;t�d�u�t��;t��=t:cJ�g�i� We are also the sole manufacturers of the CEL "OBRATED 

COLLINS' PAT,COUPLI \"G, and furnish Pulleys, Han�er8t 
:��il�tl� 

�ost approved �O� ',;,rl�lll�ML�W'8, on Tr
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a. 
ar 3tocks of this shafting In store and for sale by 

FULLER. DANA & FITZ. Boston. Mass. Gilo. Place Machinery Agency. 121 Chambers St., N. Y. 
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