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.Founded by Mathew Carey. �185. 

BAIRD'S 
RUBBER BACK SQUARE PACKING. �DDrS 

FOR PRACTICAL MEN. 
Our new and enlarged OATALOGUE 01l' PRA{)TICAJ. 

AN)) SCIENTIF£C BOOKS, 96 pag-es, 8vo; a Catalogue of Books on DYEING, CALICO PltINTING. WEAVIXG. 
COTTON AND WOOI,l�]N MAXUFACTUltE, (to; Cata­logue of a choice collection of PUACTICAL. SmEN. 
TIFIC. and ECONOMIC BOOKS, 4to: List of Books on 
STI<:AM .AND THE STEAM ENGlt'.:'E. MECHANICS, MA­
CHINERY, and E:,\TGINlill�RING. 4to; Lists of Books on 
PAINTING, VAH�ISHING, SIGN WRITING, DRAWING. 
DJ<:f'ORATIVE A itT. etc.; 'ELIWTRO-METAT,LlTRGY, GoLD and SILVER WOHK ING, WATCH and CLOCK MAKING, etc.; DISTILLING, BREWING, etc.; List of Books on MIN­
IXti-, MINING MACHIN��RY, COAL, etc .. Uo j two Cata­logues of Hooks and Pamphlets on SOCIAIJ SCIENC�J, 

��:I:��Aii���J(���j'e:t�����R���i1�P�/t�f��NRG 
BOOKS on M);TAL MI:";IKG, MET ALLURGY, MIN�JRALO .. 
GY, ASSAYING, AND CH}�MH'AL ANALYSIS, sent free 
to any one, In any part of the world, who will forward lIis address. 

HENRY CAREY BAIR» & CO., IndU�{tr� :L�g�h���l E�,�����II�r�'�J���J�r;ters, 

NUT TAPPINC 
MACHINE. 

DURRELL'S PATENT. N.? � Maq?inei � l?," � spin.1Ies• 
" 2  u '600 H 3 " 

CapaCity of 7 �plndles, 8,000 per 
10 hours. Acknowledged to be an indispens­able tool Manufactured by 

HOWARD BROS., 
_____________________________ Fl_·e_d_o _ui�!_N __ .�_'_._ 

SPEAKING TELEPHONES. 

BEST IN 'l'HE WORLD. 
For Packing the Piston Rods and Valve Stems of Steam Engines- and Pumps. 

B part of the packing which, when in use, is in contact with the Piston Rod. 
A, elilstic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 

creates but little friction. This Packing is made in lengths of about 20 feet, and bf all sizes from!4 to 2 Inches square. 
JOHN H. CHEEVER, Treas. NEW lORK BELTIN G &. PA(JKING (JO., 29 Park Row, New York. 

SPECIAL NOTICE .-Owing to the recent I(reat fire in the" World" Buildillg, ou r office has 
been reilloved as abo\-e. 

--
------------

------------------ - ---

Arrester. 
Reliable, dUl'oble, and economical. will furnish a horse power 'with one-third' ess fuel anawater than any other 

ewrine built not fitted with an automatic� cll t-01l. Send 
��fc:��UBtratel ��1��X."y'�\;' Ai fg�)�;rmation and 

Hox 1207. ()orlJing, N. Y. 

� Series For 1889. 
�OEle&'BJJt IDlported destps, aU Chro­
U DlO�(XXX board) in beautiful colorl!! Gold 

� SlIver, GerIDan & French Florals. Scenery rrom the 

'1::�J�t!!i�![te�!�����!!?�;��:sc��r\;�, ?(i:�: 
PORiTABLE AND STATIONARY I ,-ORExtra Large size Emb088ea Chro-

E"TGl \,'ES ND B{)ILERS l.iUm08,namein any style,lOc.Ag'ts ., ., A , make 40 p"" ceDt. 14pack.ofeitherfor iI'l. Our beautiful bound 

:J Eook of 100 Styles,for 1882, 2oc. Full rnrticulars with every or-
SP��k�� flo rot ra'\t��ns;i��o��:���I:.a:�� F�re Box, no I 

3erJilank Cardsat whol ... le.(]ARD MILLS Northford Ct. 

:J3L.A.ST. 
IRON REVOLVERS, PERFECTlY BALANCE!), 

Has Fewer Parts than any other Blower. 
P. H. & F, M. ROOTS, Manufacturers. 

CONNERSVILLE, IND. 
S. S.TOWNSEND, Gen. Agt.,6Cortland St .• 8 Dey St •• 
COOKE & CO., Selling Agts., 6 Cortland Street. 
JA.S. BEGGS & CO., Selling Agta 8 Dey Street, 

J 1V� YC>:Et.:a::. 
"END FOR PRICED CATALOGUE. 

$ 7 2 .A WEEK. $12 a day at home easily made. Gostly 
outfit free. Address TRUE & Co., Augusta. Me. 

HEAVY PUNCHES, SHEARS, 
Boller Shop Rolls, 

Radial Drills. Etc. 
SEND TO 

HILLES &. JONES 
WILMINGTON, DEL. 

RUPiTURE 
cured without an operation or the Injury trusses intlict 
We�r/ok S�����:S wnlt�h��ot�:��l?i� ��oe�d=ls 

I of bad cases, before and;,after cure, mailed !or 10C

_

. ___ _ 

TIm A�JEUlCnr IIm,J, 'l'EJ.EPHO\E C())Jp,\�\" 
w. H. FOHBES, W. R. DRIVI�R, TH1W. N. VAil., .President. Treaswrer. Gen. Manager. 
Alexander Graham Bell's patent of March 7, 1876, owned by this company, covers every form of apparatus. including Microphones or Carbon 1'elephone�, in which the voice of the speaker causeR electric undulations corresponding to the words �poken. and which articula-

SKINNER & WOOD, Erie, Pa. 
--------

SHEPARD'S (JELEBRA'l'ED " RELIABLE" I 

�g�
s
(fcJ��i��i�i���f �!���lt�t;ri�th�U ��. b��c�rtC��;:i 

r::�gIIdl�:�i¥k� t�a��;ilgat:b�e������fn�� i�i1hc�a6�� cuit on final hearing in a contested cuse. and many in­junctions and final decrees have been obtained on them. This company also owns and controls all the other telephonic inventions of Bell, Edison, Ber'iner, Gray, Blake. Phelps, Watson. and others. 
!:fe���hig�i:se f��tf!:i���� j��';�b��g,oa��P����:[i��Biems can be procured directly or through the author zed agxntfey!�ggn�os�b��&ied except from this company, or 

its authorized licenseAs, are infringements, and the makers. sellers. and users will be proceeded against. Information furnished upon application. 
Address all communications to the 

AIUEIUCAN In:).). 'l'El,EI'HIIXE COMPANY, 
9il IUilk �tl'eet, Ho.tou, IUa ••• 

, t:V-ERTICAL ENGI N Es,:�' 
Ifl . THE BEST IN THE M�RKET - • 

, AT REASONABLE PRICES ' .  
• � MANUF'ACTuREO By 't _��, "' PHOENIX FOUNDRY MACH.c6:J\ 

�£W 1<.. SYRACUSE,N,Y. , .,'1,1.1 

BEFORE YOU BUY BOX BOARD 
Ma.chtne, send for circular and pr:ce list of Strange's new and improved Automatic Box Board Machine. 

State ft' Champion Combination and Youth'. Com. where panion Foot Lathes, Amateur SWam Ell­
g-ines & Boilers, Cylinder Saws aud Stave you saw Machine!;. F;pnd stnmp for price. Strall�t"i this. . Cylinder Saw & Mach. Co. Ta.unton MatI. 

IT PAYS to sell our Hand Printing Rubber Stamps. Samples free. C. FOLJAMBE & CO., suc cessors to 
G. A. HARPER & BRO., Cleveland, O. 

!'lew and Valuable Od·,r for Loose Pulleys. 
Its use on Loose Pulleys will prove 

��dbf�oe:t���l ����rg �::k��lrh one filling. Price from 25c. to 75c. eacb. Sample sent by mail on receipt of price. Hive diameter and speed of pulley. Send for catalogue, etc. 
V AN DeZII�N & TIFT, CinCinnati, O. Mention this paper. 

CIVIl, 1lIECHANI(JAL, A Nn JllINING EN­
GINEEltIN(� at the Rcn!'Jsclaer Polytechnic 

Institute, Troy, N. \'�. The oldestenllineerinlIschool i in America. l\ ext term begins �eptcmber 14. The i Regi:-;ter for 1882 contains a list of the graduates for the' past 55 years, with their positions; also. course of study reqUirements, eXIJ'i'V':ti'\�i. t!11�ENE, Director. 

Small Engi ne Castt qt., 
Gears, La.the Tools, Tools for 
Mechanics. Machinists, and 
Amateurs, Engraving Toola, 
Scroll Saws, Photographers' 
Outfits, Drilb, Oil Stones, 
Steel, etc. Tbe largest stock 
offine TonIs i.n ihe U.S. Send 

tor (Al.taiogue. The John Wilkinson Co •• 77 State St .. Chicago. 

PROGRESS OF THE METALLURGY OF 

$eo 
Screw Cutting Foot Lathe. 
§g�\l:�s�:�if�c�t::�,gh�lcf:)i��� � drels. Twist Drills,Dogs, Calipers, Z'�lIll 'I

' 
lJight" (:-las llinciline!!i, etc. Send for catalogue of outfits for amateurs or I art isans. Address 

H. I .. "IIEI'ARD &; ()O., 
34.1 &343 West Front St. Cillcinllati, O. 

GEORGE WES'J'INGHOUSE,JIt .. President. 
RAI.JPH BA{t,.4LEY, See'y d: Treas. 
H. Ii. WESTINGHOUSE. SwperintendRnt. 

T�:EJ 

WESTINGHOUSE ENGINE, 
� to 1liO Horse Power, 

Is absolurely balancpd at all speeds, and may be run from 300 to 1, 'JOO 
�:ti�!� tj?J �11n��r

A ���l�I���� n �,el{��� 
ina' IJp, PackinJr, Lubrication, nOlO 
Wipillll • 

OHIO STATE UNIVERSITY, Mechanical Department. 
The best place in the West to study Mechanical Engi­neering. Laboratory method. Shop practice. All m Od-er�}d��!��ii:�t" ���n .iI(iiiI��loNs,ec�i��b��, o. 

WATCHMAKERS. 
Before buying lathes, see the " Whitcomb," made by 
AMERICAN W A TCH TOOL CO., Waltham, Mas •. 

Huffalo, N. Y. 

MACHINERY 

Address, for circular, 

En�ines a complete success. 
Prices still 40 per cent. below those of other makers. Un­equaled for efficiency, simplici-
i�5t��rd�ba:lt.Ii�:" d'�e���u� 
II. P. All complete. with Gov­ernor, Pump an:d Heater. 

HEA1,l) & MORRIS, formerly H EALD, SISCO & Co" 
HallIwill. ville, N. Y. 

Is especially adapted to direct connec-
�\7ng��!�1h p¥&���e�agrib�fleid a\�gje°:' Workmanship equal tothe best machine 
tools. 

All partM built strictly to gauge 
and tnterchalJl(eable. 

DAMASCUS BRONZE. 
A composition metal une!lualed In strength, durability, antl-frictlOn quali­

ties, and price. 
bend for illustrated circular and pri ce 

list. 
The WestinghOuse MaChine Co., 

9� & 94 Liberty St., New York. 
Works at Pittsburg, Pa. 

LAMBERTVILLE IRON WORKS, 
LAMBERTVILLE, N. J. 

$ 6 6 a week in your own town. Terms and $5 outfit 
free. Address II. HALLETT & Co •• Portland, Me. 

SIBLEY COLLEGE OF MECHANIC ARTS, 
CORNEl,J, UNIVERSITY. Entrance examinations will be held June 12 and Sept. 11, 

1882. For the Register and Catalogue just issued contain­ing reorr.anized courses of instruction. ScientifiC and 
�(;,\�rs6�g

l�6�l �r�.�i�tj&�io��h1ne Construction, 
l'RESIDE"T OF CORNELL VNIVERSITV, Ithaca. N. Y. 

CI,A UK'S Rt:BHER 'VHEIU,I';. 
'l'his Wheel is unrivaled for durability, 

��¥!\�btrs'e '�n� 1�i�F��sTr��af,t�ga{eOs� Heavy Casters, and all purposes for which Wheels are used. Circular and Price List free. G EO. P. OLARK, Windsor Locks, Ct. 

Gold and "ilver in the United 5tates.-By Prof. T. H. Egleston. An interesting history of the process of reducin� gold and silver ores in this country, with esti- of every description. 121 Chambers and 103 Reade Ste., 
�j%�es t'ifa�u�le�[l!efrgg��g!f:s�n�,�:t�f:e�i8ic: g�li:�� ,New York, TH�J GEORGE PLACE MACHINERY AGENCY. O PI U M JUORPHINE HABIT. No pay till cured. Ten years established, 1,OUO 

cured. State case. Dr. 
Marsh, Quincy, Mich. 

�!�l;. ��I�Ig:d'latSt�P�&��:�d frgin :H�ewrcl�irer�� i --- ---- --- - -'llhe same number conta.lDs an interesting article on Gold and Its .Manufactures, with especial reference to the uses, materials, and qualities of watch cases. 

EihErITTRI IT hI GHT�IHOMSQN &HOl!.�_<!!!lSYSTEM 

----
WOOD-WORKING M�� 

� Univer s al Wood Workers, Planing, Matching, Monlding, Band and Scroll Sawing Maehines, etc. 
BENTEL, MARCEDANT '" CO., 

HAMILTON, OHIO, fT. S. A. 

1\lI:<?y�:rBPo6"l3: G- ��y'� N�� $���� 
All GIn .. a lUuuutactlll'ers uee my lUuuldli. 

OF THE ARCTY Pt ESTI MATES 
GIVEN &'CONTRACTS MADE<£..'-

631 ARCH ST. PHILADELPHIA PA. 

MANUFACTURERS OF 

WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 
Tramway Rapes, Champion Barbed Wire, etc, 

Office and Works: I Send for S Office and Warebou.e : 
\l'ILKESBARRE, I'A.\ price Jist. I 87' LIUER1'Y S1'., NEW YORK. 

CHALLENCE" RO CK BREAKER. 
Patented November 18, 1S,.9. 

For Macadam Road making, Ballasting of Railroads. Crushln� Ores, use of I rou Furnaces, 
��y, :"')l'i8'l:h;m'i'i��e���8f:d°tg;'i��0,,:��r�fi���sJ,'�li %'i�i;",?���g6;�ig�f.e6i?i���r��o'�t 
First Class Medals of Swptrimity awarded by American Institute, 1879 and 1880. 

lSl,Ald: (JIWiSJiIUt to .• iSole Makers, �ew Ihnen, Conn. 
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$88 A wAek to Agents. $111 OUTFIT FREE. RIDEOUT & 00 .• 10 B ARCLAY ST., New York. 

()AVEA'rs-, COPYRIGH'I'S. LABEL 
REGIS'J'RA'rJON, E.l'(). 

Messrs. Munn & Co., in connection with the publica­
tion of the SCIENTIFIC AMERICAN. conti nne to examine 

Improvements, and t(, act ae Solicitors of Patents fOJ 
Inventors. 

In this line of business they have had OVER THIRTY 
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, 
Registration of Labels, Copyrights for Books, Labels, 

Reissues, Assignments, and Reports on Infringements 
of Patent.. Ail business intrusted to them is done 
with special care and promptness, on very moderate 
termo 

We send, free of charge. on application , a uamphlet 
containing further information about Patents, and how 
to procure them; directions concerning Labels, Copy­
tights. Designs, Patents. Appeals, Reissues, Infringe­
ment" Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

Foreiyn PutPflts.-We al80 send,freuifcharge, a 
Synopsis ot Foreigi; Patent Laws, showing the cost and 
method of securing patents in all the principal coun· 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu­
able tG 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 ex­
clusive monopoly tc his discovery among about ON1ll 
HUNDR1!lD AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can he ob­
tained abroad by oar citizens almost as easily as at 
home. The expense to apply for an English pafent is 
$75; German, $100; French, $100; Belgian, $100; Cana­
dum. $50. 

Copies of Pafents .-Persons desiring any patent 
issued from 1836 to N ovem ber 20. 1866, can be supplied 
with official copies at reasonable cost, the price de­
pending upon the extent of drawings and length 01 
specificatioIll'. 

Any patent issuer I since November 20,1866, at which 
time the Patent Office commenced printing the draw­
ings and specifications, may be had by remitting to 

thiS office 25 cents. 

A copy of the claime of any patent issued since 1836 

wili be furnished for 25 cents. 
When ordering copies, plea,e to remit for the same 

as above. and state name of patentee, title of inven­
tion, and date of patent 

A pamphlet, containing full directions for obtaining 
United States patents, Sent free. A handsomely bound 
Reference :Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat­
entee and mechanic, and is a usef,,1 handbook of refel' 
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO., 

Publisher. SCIENTIFIC AMERICAN, 

�til Broad""y, N-.. _ York. 
BRANCH OFFICE-Corner Of .J!' and 7th Street.. 

Wasl;ington, lJ. O. 
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