
AUGUST 28, 1880.] 
Founded by Mathew Carey, :1780 • •  

BAIRD'S 

���� 
FOR PRACTICAL MEN. Ournewand enlarged CATALOGUEOFPRACTICAI, ANn 

SOOJNTIFIC BOOKS, 96 pag-es, 8vo; a Catalogue of Books on DYEING', CALICO PHINTIj\' G. WEAVl�G, COTTON and 
WOOLT<�N l\lAXUFAC'l'UHE, 4toj Cata10gue of a choice collection of PHACTICAL. SCIENTIFIC, and ECONOMIC 
BOOKS, 4to: List of Books on STj<�Al\l AND THE STEAM 
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ALS. SI'RENGTH OF MATEHIALS. CHEMICAL AXALYSIS, Ass_-\. YING. etc .. 4to; List of Books on MIl'OI]\'G, MJNI]\'G 
MA('III�ERY. COAL, etc. , 4to; two Catalog-ues of Rooks and Pamphlets on SOCIAL SCLK�Clj;. POLITICAl, Ero�'o
,'IY, BA :XKS. l'opeIJA'l'IO�, PA UPEHI8M. and kindred 
�¥�1��t:(�T�(�>\��a1°BI'i��;F��cef��d,�t�����J��L°'lfo��i� a .... well as a lAst of LHADING BOOKS on MJ<.:TAL MI:\,!l\'G, ME'l'ALLUHG Y, MINTi:RALOGY, ASSA YING. AND CHEM l
eA L ANALYS IS , sent free to any one who will forward his address. IlENRY CAREY BAIRD & CO., Industrial Publishers, Booksellers; and Importers, 81U W AL'NUT STftlJE'l', PHILADELPHIA. 

STEAM PUMPS. 
HENRY R, WORTHINGTON, 

239 Broadway, N. Y. S3 'Vater St., Boston. 709 lUarket St., St. LOIIi_, Mo. 
THE WORTHINGTON PuMPIXG ENGINES FOR W ATTClt 

iis������;r�b8w�te��{t����i�fa�[0�8�n-CondenSing. 
WORTHINGTON STEAl\l PUMPS of all sizes and for an purposes. 
Prices below those of any 

other steam pump in 
the market. 

WATER METERS. OIL METERS. 

BIBB'S 
Celebrated OrIginal 
BALTIMORE 

FIRE-PLACE HEATERS To warm upper and lower rooms. 
The handsomest, most economical 

Coal Stoves in the world, B. C. BIBB & 60N 
Foundry Office and Sales rooms, 39 and 41 Light Street, 

Baltbnol'e, Md. 
MARIlLEIZEq SLATE MANTELS. 

Ct? Send for Oirculars, 

VENTILA TIaN. - P AHTIES HAVING 

14 STO P ORCANS, 
f'\ U B BAS S ��t °i{;,.fdos UPli�l)� 
Pianos, $12a and upwards, sent on trial. (�atalogue 
free. Address DANIEL F. BEATTY, Washin�!ton.N.J. 

SNOW'S BEST 
Water Wheel 

Governor, MANUFACTURED BY 
COHOES JRO� FO�NDRY AND lIIAUIIlNE UO., 
COHOES, N. Y. ������-

.TOI-l:N H.W-I-l:ITLI<�Y ... �C(). European Representatives of American Houses. with First-class Agents in the principal indnstria] and agricul� tUral centers and cities in Europe. I.ondon, 7 Poultry, E.C. Paris. B Place Vendome. Terms on applicatiun. 
J. R. W. & Co. purchase Paris goods on commission at shippers' discounts. 

Horizontal Steam Engines, 
For Economy, Dnrability, and 

Snperior Design, 

Complete in Every Respect, 

$titttfifit !tutritau. 
THE STEARNS MANUFACTURING CO., 

ERIE, PEN N S Y LV ANI A, make a specialty of improved 
SAW MILL MACHINERY. 
DeSigne�a�d\�. c�f:����o�st�a������i�l�u�b:�yeg����alIY and 

furnished on request. Also build 
ENGINES, BOILERS, AND lUACHINERY IN GENERAL. 

'fUE I,ARGEST ENGRAVING ES'I'ABUSHMENT IN THE WORJ,J). 

L. SMITH HOBART, President. JOHN HARPER BONNELL, 
Vice-Prest. 

JOHN HASTINGS, Treasurer. A. R. HART. Secretary & Supt. 

RELIEF PLATES IN TYPE METAL, 

ROOTS' NEW IRON BLOWER. 

POSITIVE BLAST. 
IRON REVOLVERS, PERFECTL Y BALANCED 

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

P. H. & F. M. ROOTS, Manuf'rs, 
CONNERSVILLE, IND. 

S S TOWNSEND Gen Agt \ 6 Cortlandt St., } . . , . ., I 8 Dey Street, NEW 
WM. COOKE, SeilIng Agt., 6 Cortlandt Street, YORK. 
JAS. BEGGS & CO., Selling Agts., 8 Dey Street, 

�SEND FOR PRICED CATALOGUE. 

Address, for circular. 

" RELIABLE" 
Engines a complete success. Prices still 40 per cent. below those of other makers. Unequaled for efficiency, sirnrlici-
i�50R1j,�1�Eafl!i�:; tl'{i&:'%�um 
H. P. All complete. with Governor, Pump. and Heater. 

HEALD, SISCO & CO., 
Jlnldwill8vIlle, N. Y. 

�is company�a��!ei:io:�r:��:�i�!� ::r�::an�g:��::� 
t
;it�: :�:m��:::s��ess has increased, ROO FIN C. untIl now it greatly exceeds that of any other engraving establishment in the world. Recent changes in the COUIPany have enabled it to produce the most perfect work it has ever done. The For steep Or flat roofs. Applied by ordinary workmen methodsnow in use, and the nigh skill employed, are a sure pledge of continued excellence. t th d th t f t All persons desiring Illustrations for Books, Newspapers, Advertisements, or for any other purpose, will a one- ir e cos 0 in. Circulars and samples free. receive prompt attention, and their work will be executed in superior style. ! Agents Wanted. T. NEW. 32 John Street, New York. Send stamp f<R' illustrated circular. 

728 OHESTNUT STREET, 
PHILADELPHIA, PA. 

BRANCH OFFICES: 

THE BLAKE "LION AND 

75 OALLE DE AGUIAR, 
HAVANA, CUBA. 

EAGLE" CRUSHER, A patented improvement of the former "New Pattern" Blake machine. lias much greater efficiency than the old. It requires only about half the power to drlve. and is transported at much lees expense (the size most used weighing several thousand pounds-less than the unimproved machine). 
f:s�ex��e�il1:s��h:�p�:!� ��: r��Tr!� �gd;e:�d other manipulation, and " The fact that this sbafting has 75 per cent. greater 

E. 8. BIJAKE & CO., Pittsburllb, Pa., ! �th���h�:e���d�s'fu�d�u�t�dl;t��Jg�tg:c;�g�i��l. 
___ ��_�roprietor��_d_ll���f_a_ct __ u_l�_l�_ __ _ _ I �i�f�:'� A �����l�����i��t¥����s� ��11�;� ������ 

B U (J I{ET PLUNGER STEAM PUMP��: ���ji��t\��'f:,°st approved ':f3��s �ii�mlJ'Lr�eS� on 
� . Try Street, 2d and 3d A venues, Pittsburg, Pa. 190 :--.. Canal Street, Chicago, lll. 

FOR EVERY DUTY. r;r 3tocks of this shafting in store and for sale by FULLER, DANA & FITZ Boston. Mass. 
VALLEY MACHINE CO., Geo.PlaceMaChinerYAg'nCY:_�I��
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RUBBER BACK;TQUART;;;i�;NG.· @f��!� 
BEST IN TlJ)� WORLD. RE(;IS'J'RA'rJON, EIC. 

For Pacliing tJle Piston llods and Ynlve Stems of Steam };ngines and Pumps. B represents that part of the packing which, when in use. is in contaa!> with the Piston ROd. 
A the elastic back, wbich keeps the part II against the rod with sufficient pressure to be steam-tignt, aud yet creates but little friction. 'l'his Packing is made in lengths of about 20 feet, and of all sizes from )4 to 2 inches square. 

JOHN H. CHEEVER, Treas. NI.:lV YORK. BEL'l'lNG &. PACK.HG CO., 37 & 38 Park Row, New York. 

1tl� WALLACE 'DIAMOND CARBONS�o�EtECtRIC LIGHTS 
MAN'F'O.JOR TH E ELECTRICAL SU PPLY CO., I 09 LIBERTY STREET, N EW YORK. 

Forster's Rock & Ore Breaker and Combined Crusher and Pulverizer, 
The si1nplest machine ever devised for the p'U'rposp. Parties who have used it constantly for six years testify that it will do double the work of any other O'rU8her, wit.h one-third the P:Jwer, and one-half tbe expense for keeping in repair. Tbe smaller sizes can be run with Horse Power. 

Addl'e"s·T(J1'TI\X & CO., Pi ttsburgh Pa. 

WANTED, AGENTS. 
We want agents to sell the world renowned Wilsoa Os
cilla1jug �huttle �e'vinli{ llL�cbineM in unoccupied territory; to whom we are prepared to ofier extraordinary inducements whereby from one to six thousand dollars a year can be made. T here never was a better time to engage in the sale of SI3 wing machines, as all the machines made in the past twenty years are wearing out, and must be replaced. For terms and further partIculars, address WILSON SEWING MACIlIXE CO .• CHICAGO, ILL. 

PORTER MANUF'G CO. T h e  N e w  Econom i z e r. the only Agricultural Engine with Retu rn  FIne S Boiler in use. � Send for circular to 
POH,'n'�H )IFG. Co., IAmited, 

I!'!HEl'ARD'S t:EI .ElHtA1'E U G. G. YOUNG,Gen.�:12acJ;"�l��lst., New York. 
�)o Screw Cn1till� Foot Lathe, -.. -.��-------. ------ -- -- ���-
Foot and Power Lathes, Drill Presses, SPARE THE CROTON AND �AVE TIm t;U�T. 

Scrolls Circular and Band Saws ,;;;,aw Drl'ven or Tube Wells J\ ttacb'ments. Chucks, Mandrels, lr;Vist 

Messrs. Munn & (' 0 .• in connection with the puhlication of the SCIENTIFIC AMERICAN. continue to examine Improvements, and te· act as Solicitors of Patents for 
InventO'rE. In this line of husine" they have had OVER THIRTY 
YEARS' EXPERIENCE. and now have unequaled ,facilities for the Preparation of Patent Drawings, SpeCifications, 
and tbe Prosecution of Apphcations for Patents in the United States Canada, and Foreign Countries. Messrs. Munn & Co. also attend to the preparation of Caveats, Registration of Lahels, Copyrights for Bool,s, Labels. Reissues, Assignments, and Reports on Infringements of PatentE. All business intrusted to them is done with special care and promptness, on very moderate 
term8 We send, free of charge, on application, a uamphlet containing further information ahout Patents, and how 
to procure them; directions concerning Labels, Copy· right •• Designs, Patents, Appeals, Reissues. Infringements, Assignments, Rejected Cases, Hints on the Sale of Pateuts, etc. 

Drills, Dogs, Calipers. etc. Send for . . 1 • ADDRESS catalogue of outfits for amateurs or I furnIshed to large consumers of Croton and RIdgewood artisans Water. WM. D.ANDREWS & BRO .. 235 Broadway. N.Y., 
LAMBERTVILLE IRO� WO KS, H. j .. SIIE I'ARH &; CO.. I wbo controlthe patentforGreen'sAmericanDrivenWelJ. 

FO'l'ciyn Patp'I'Its.-'Ye also cend,free flf charqe, a Synopsis o[ Foreigl; Patent Laws, showing the cost and 
method of securing patents m all the principal coun· tries of the world. American inventors should hear in 
mind that. as a general rule, any invention that is valuahle te the patentee, in this country is worth equally as 
much in England and some other foreign countries. Five patents-embracing Canadian, English, German, French. and Belgian-will secure to an inventor the exclusive monopoly te his discovery among about ONE 
HUNDRED AND FIFTY l\IILLIONS of the most intelllgent peopl.· in the world. The facilities of hu siness and steam communication are such that patents can be obtained abroad hy oar citizens almost as easily as at home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; CanadIan. $50 . 

__________ 
L_ A_M_ BER TVILLE, N. J. 331, 333, 335. 

& 33bi��f� I;'�ii�\)��f:;:t
, • EXTRA BARGAINS. 

Th G P I M h· A 
Town rights. $10; county, $25. Best novelty yet manu_ 

e eora:e ace ae II1my gency -p---'---
�d�' T 1 "  ! ��!'ri'J;d. If you wan£.\'l:.'f!:'�ft.f¥W,'ifar�1g:g�k'1!�h 

!lIaeJ:inc1'}" nf"EYcl'Y UesC'l'iptiou. on S 00 S, -�---.--
121 Chambers and 103 Reade Streets, New York. L ff I W t -�

-- ---- --�- --- . .  �--��-. -- Enl1.ille Lathes. Plall"rs, Drills_ &c. e e a er 
. ].oI�}!tQW}LrJ,�Yll�o!�r:;�:{:���; DAVID W. POND, WoreesteF, Mass. 

Wheels, 

Jldor young. Greatmoneysaver. A paying businesii �mywherp. for a.1l orspare time. Send two stamps for a 
���i������)!f��i��� �EI�s1tJlTco�n�;i�:E:v!�: 

CENTENNIAl, ANJI PARIS lUEJ)ALS. 
Mason's Frictioll CIIl1rllPs and j�lcvato/'s. 

., New and Improved Patterns." VOLNEY W. :\1ASON & CO., Providence. R. I., U. S. A. 

STEAM PUMPS. 
THE NORWALK lllO� WORKS CO., 

SOUTH NOn.W ALK, CONN. 

GRISCOM 8, CO'S� 
*VALVE REFITTING MACHINF 

�'---POTTSVILLE, 

WHEAT 
Pfl 

Dealers make Monev with W. T. SOULE & CO., '30 La Salle Street, Chicago, Ill. Write for particulars. 

ANY ONE wishing to make a cheap and perfect Filter for rain water. for use or for sale, should send a pORtal, for ynrtiC'ularsl to R.lIAlt;rE. 33 W. 4th St., Cincinnati, O. 

TEL E P H 0 N E }YJ'J:��4.1 p��l,�: Circulars free. HOLCOMB & CO .• Mallet Creek, Ohio. 

TOOLS for MaOhinists, CarpeDtel's. Amateurs, .Jewellers, 
Makers, Blacksmiths,etc. Send/tYI" Catawgue, and state wkat kind 
or'roolsyou require. TALLMAN & Me}"ADDEN� 

60?' Market St., Philadelphia, Pa. 

Steel Castings 
From ,,,( to 15,ODO lb. weight, true to pattern, of unequaled 
��,m,lliJ h"��hW'£':er:gf d£h,!b;�t.;; .. n�w����� ";"��� its superiority over all other Steel Castings. Send for circular and price list. 
CHES'l'KR STEln� CASTIXGS Co., 407 Library St.,Pbila,Pa. 

lli THE BEST THING YET. THE Tl� Fitehburg Acoustic Telephone Co.'s New Me---.-' tallic Telephone. Send for Circulars. 
FITCHBURG ACOUSTIC TEJ,T<:PHONE Co., 

. Box 78, Old City, Fitchburg, Mass. 

With recent improvements. 
Prices Greatly Reduce� 

8000 in successful operation. 
I'INE NEW P AllPllLE'l' FOlllS79 
Sent free to those interested. 

James Leffel & CO, 
Springfield, O. 

110 Liberty St . , N. Y. City. 

TIDY SPOOL CASE. somethi� new for Scwing Machines, Ladies' Work 
�JL:t��e.or AgJ:e���� rri%Wft\��t m&i�}��vl�,O����fa�\�� rers, Hox128, Yonkers, Westchester County. N. Y. 

Shafts, Pulleys, Han[�r�, Eic, 
Full assortment i n store for immediate delivery. 

WM. SEI,I, J.:R� & CO., 
� 

______ 
7_!_} Liberty �l1'Ct�t, New York. 

ALAND'S 
Silrnt Injector, 

j, lIlower & Exhanster. l 
'\111 Apply to 
\)- s. AI,AN III j Rnmf�J Oneit a. _ 

Co., N. Y. 

© 1880 SCIENTIFIC AMERICAN, INC 

Copies nf Patents.-Persons desiring any patent issued from 1836 t� November 20, 1866, can he supplied with official copies a t reasonable cost, the price de_ pending upon the extent 01 drawings and length of specifications. Any patent issued since Novemher 20,1866, at which time the Patent Office commenced printing the drawings and specifications, may be h<ld hy remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
WIli he furnished for $1. When ordering copies, please to remit for the same 
as above. and state nume of patentee, title of inven
tion, and date of patent, A pamphlet, containing full directions for obtainin2 United States patents, sent free. A handsomely bound Reference Book, gilt edges, contains 140 pages and many:�ngravings and tahles important to every pa:· entee and mechanic, an d is a useful handhook of reference for everyhody. Price 25 cents, mailed free. 

Address 
MUNN & CO., Puhlishers SCIENTIFlC AMERICAN. 

3'7 Park RoW'. NeW' York. 
BRANCH OFFICE-Corner Of 1" and 7th Street', 

Wa8kington, D. C. 
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