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Wahl's Galvanoplastic Manipulations 
RECENTLY PUBLI SHED. 
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plastic Operator. Comprising the Electro.Deposition 
of all Metals by means of the Battery and the Dynamo­
Electric Machine. as well as the most approved Pro­
cesses of Depositton by Simple Immersion with de­
scriptluns of Apparatus, Chemical Product. Employed in the Art, etc. Based largely on the •. Mantpulations 
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ByrnailJTee of postage to anll address iht the world. lY A full desCripU1Je and illustrated prospectus of the 
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NEW YORK BELTINO AND PACKINO COMP'Y. 
The Oldest and I,al·lre.t lUannfac turers of t he Orilrinal 

SOLI:I> VULO.A.N'XTE 
E::�ery "VV'hee1s. 

A ll other killds llIlitntion� and Inferiol·. Our name Is stamped!D full upon all our 
standard B EL'l'UiG, PACKUiG, and HOSE. Address 

Ne...-N'" Yo:rk Eel ting and Faoking Coo. 
Warehouse, 15 Park Row. opp. Astor House. N. Y. 

Branches: 308 Chestnut St .. Phila., and IS( Madison St., ChICllIlO. pages 8 vo. ana OU1" other Gatalogu..ts, the whole coverina 
every branch oj Science Applied to the .Arts, sent free and ���n�,rg�:���:Y om in any part of the world who will I r---/::::;::--'.-� .... �."""I •• "''''''�P''''''''P'I''' 

HENRY CAREY BAIRD & CO., 
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HASWELL'S 

Engineers' 

Pocket-Book. 
NEW EDITION, 

Enlarged and Entirely Rewritten. 

FROM NEW ELECTROTYPE PLATES. 
Mechanics' and Engineers' Pocket-Book of '!'ables,Rules, 

and Formu1as pertaining to Mechanics, Mathematics, 
and Physics, including Areas, Squares, Cubes, and 
Roots, &c., Logaritbms, Steam and the Steam-Engine, 
Naval Architecture, Masonry, Steam Vessels, Mills, 
&c.; Limes, Mortars, Cements, &c.; Orthography of 
Technical Words and Terms, &c" &c. Forty-fifth Edi­
tion, Revised and Enlarged. By CHARLES H. HAS­
WELL, Civil, Marine, and Mechanical Engineer, Mem .. 
ber of American SOCiety of Civil Engineers, Engineers' 
Club of Philadelphia, N. Y.Academy of Sciences, Insti­
tution of Naval Architects, England, &0. Pages xxx., 
902. l2mo, Leatber, Pocket-Book Form, $4.00 

I cannot find words to express my admiration of the 
skill and industry displayed In prodUCing tbe same. To 
you belongs the honor of bavlng presented to the world 
a b(li>k containIng more positive il\formatlon than was 
ever before Dubli>lhed. I could wltJ> jostlce say more. 
-Extract from a • ,.£ler t8 the Author from Capt. J. 
ERICSSON, the OelebrateaEn¢7uer. 

It Is an extraordinary evidence of tbe value of a book 

ROCK BREAKERS AND ORE CRUSHERS. 
We manufacture and sUI!Ply at short notice and lowest rates, Stone and Ore Crushers con­talninll;the invention deBenbed in Letters Patent. issued to Ell W. Blake, June 15th. 1858, j;ogeth­

er with NEW AND V ALIiABI,E IMPIlOVEMENTS, for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. L. Marsden A II Crushers supplied by us are constructed under 
i�: �f;1���t�t��:6�

e .f1�:!rC�:b��:iiJ ��i�' !g��� ��J ��\.!1:�l.ear8, has been connected with 
FA RREl, FOUNDIt Y AND lllAt:HINE CO., l11nnufr .... An sonin. Conn. 

COPELAND & BACON, Agents, New YOI·k. 

Adjustable 
Stand. 

Prleea $8 to 20. 
Send for illus­

trated Circular. 
M P. HigginS, Supt. 

Washburn Ma-
chine Shop, 

FOR THE 
OFFICE, 

��II:D LIBRARY. 
or SITTINC 

ROOM. 
For Artists, A .... 

chltects, 
Draughtsmen, 
and Schools. 

Worcester, Mass. 

THE BEST STEAM PUMP. 
Van Duzen's I»atent �teRm Pump. 

Incomparable In cbeapness and eID· 
ciency. Needs no care or skill; cannot get out of order; has no moving partB. 

A !'!upel'ior Fire Pump. 
InBtantaneouB and powerful, ever ready. 
Available, wherever Bteam preBBure can 
be had. for pumping any kind of liquid 
�hot, co Id, sandy, lmpure7 etc.� We make 
tf:S ;���'frC��

B �t&: :allgn'B 5
. 
e�

a
J>��: 

State for what pmpose wante<! and send for 8atalogue 
of UPumps." VUlt Duzen & Tift, (Jinc inuRti, O. 

� New Catalogue of Valuable Papers VOLNEY W. MASON & c�., 
�e�

t
oi�g,.����I:,;n���t.�ERICAN SUPPLEMENT, sent FRICTION PULLEYS CLUTCHES ana ELEVATORS. 

MUNN & co . . 361 Broadway, N. Y. PROVIDENCE, R. I. 
--------------------� 

FOR SALE or to let on royalty. Patent No. 
H. c. JOEBftD ��r;::;:gt:e�1f,ji�ui8�tiy, Iowa. 

HOUSE DRAINAGE AN D REFUSE.-
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on the removal of excreta from houses. A valuable 
paper. Contained in SCIENTIFIC AMERICAN SUPPLE .. 
MENT, No. 421. Price 10 cents. To be bad at thIs oIDce 
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Illu strated with three engravings. 

FOOT LATHES 
The best for .... rnateur, Electrician, and Work S/wp me. 

sl���lst."i!t ���I�lf�6�t ��� I�?o'ri:'�let;?�sr�
age, 

Foot Power Circular Saw. 
NA 11 ItAGANSETT lllA CHINE CO .. 

Send Stamp for Catalogue. . Providenc e, R. I .  

CotoATROLLEO 
. SHAFTING. 

that It has passed through forty-five editions. This Is PHONOCRAPHY, OR PHONETIC SHORT-HAND 
true of M.r. Charles H. Haswell's pocket VOlume, which Catalogue of works by Benn Pittman, with alpha-
Is a wond�rfully compacted mass of information, tables, I 
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WANTED. GE N Erf�ROAw(�.\�lf�lrtN. Y. 

BL.A.S�'. 

IRON REVOLVERS, PERFECTLY BALANCED, 
Has Fewer Parts than any other Blower. 

P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVillE, IND. 

S. S. TOWNSEND, Gen. Agt., 22 Cortland St" 9 Dey at.. 
COOKE & CO, Selling Agt •. , 22 Cortland Street. 
JAS. BEGGS & CO .• Sell!ng Agt •. 9 Dey Street, 

NE"-V' Y<>�-'_ 
SEND FOR PRICED CATALOGUE. 

O P I U M 
& WHISKY HABITS cnred with Double Chlorideot Gold. We 
challenlll:' investiga.� tion. 10,000 Cures. 
Books tree. The LESLIE E. KEELEY CO. 

DWIGHT, ILL. 

THE SCIENCE Of LIFE. ONLY 1$ 
BY MAIL POSTPAI 

KNOW THYSELF. 
A Great Medical Work on Manhood 
Exbausted Vitality, Nervous and Pbysical DeblHty, Pre­
mature Decl1ne in Man, Erroffl of youth. and the untold 
miBerieB re$.ultingfrom indi8cretion orexcPBBeB. A book for every man, young. middle-aged. and old. It contains 
125 preBcriptionB for an acute and chronic diBeuse�, PRcb 
One of whiCh is invaluable. Sofound by the author.whose 
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tiful French mUBlin, em bOBBed coverB, full gilt, guaran­
teed to be a finer work in every fl.enBe-mecbanical, liter-
��n ��� frJr
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Instance. Price only $1.00 by mail, postpaid. Illustra­
tive sample. 6 cen ts. Send now. Gold medal aWHrded 
the author by tbe National Medical A ssociation, to the 
oftlcerB of which he referB. 
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fit all.-Lon<lhn Lancet. 
\Ito There Is no member of Bociety to whom The Science 
of l.Jtfe will not be uBefu1, whetber youth, parent, guar-
di
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or
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c���Il���rc;I1�1�[tf::e, or Dr. W. H. 

Parker , No.4 Bulfinch Street. Boston, MaBB., who may 
beconsulted on all diseases requiring Bkill and ex
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rules, and :formulas on all matters pertaining to Me­
cbanlcs. MathematiCS, and Physics, adapted to the 
wants of engineers, builders, and a ll practical men.�N. 
Y. Observer. 

There are few books better known to mechanics and 
engineerB than ., HaBwelJ's Pocket-Book." To an such, 
In fact, the book Is indispensable. It is one of those 
books wllose success has kept pace with it merlts.�N. Y. 
Berald. 

The most compact manual of mecbanlcs, matbemat 
Ics, and pbysic. yet pubUshed�an invaluable pocket 

E�!�J�::.� FOR;h���..:!�:�TS. 
AMERICAN MAN'F'G CO. 

.. BOX R," WAYNESBORO, PA. _.. The expenses attending tbe procuring of patents In 

'Volume for civil, marine, and mechanical englneers.- See illus. article In SCIENTIFIC AMERICAN, Sept.18,l88�. MANGANESE BRONZE.-A PAPER BY N. Y.8'ar. 

Published by HARPER & BROTHERS, New York. 

W'sent bu mai!, postage prepaid, to anll part of the 
United States, on receipt of the price. 

The celelrated .,hapley 
Portahle, Vertic al, ani! 
Hol'izontal Autolnat if: 
. E��;��s 1fi�H!��8, sav�1t� 
tbird to a balf in fuel and 
water over Blide valve en-
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B
����,\�

nl
� 

Wells, Binghamton, W. Y. 

PATENTS. 
l\IE�SRS. l\IUNN & CO., in connection witb the pnb. 

Iication of tbe SCIENTTFlC AMERICAN, continue to ex· 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In tbis line of husiness tlley have bad thirty ... qht 
years' experience, and now bave unequaled facilities for 
tbe preparation of Patent Drawings, Speciftcations, and 
the prosecution of Applications for Patents in tbe 
United States, Canada, and Foreign Countries. Messrs. 
Millin & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissnes, Assignments, 
and Reports on Infringements of Patents. All bnsinc8!1 
intrusted to tbem is done witb special care and prompt­
ness, on very reasonable terms.. 

A pamphlet sent free of charge, on application, con· 
taining full information a bout Patents and bow to pr(). 
cure tbem; directions concerning Labels, Copyrigbts, 
Designs. Patents, Appeals, Reissues, Infringements, As· 
8ignrnen ts, Rejected Cases, Hints on tbe Sale of Pa­
tents, etc. 

We al80 send. free at charae. a·Synopsis of Foreign 
Patent Laws, showing the cost and metbod of securing 
patents in an tbe principal countries of the world. 

JBUNN &; CO., SolleUoI'8 of' Patent_, 
361 Broadway, New York. 

BRANCH OFFICE.-Corner of F lind 'lib streets, 
WlllihingC(lD. D. C. 

8EBASTI.UI, IIlAY .t CO.'S. 
IMPROVED .60 

Screw Cutting Lathe. 
Designed for actual work; no 

toy. Lathes for wood or metal. 
Drill Presses, Chucks, Drills, 
DogB, and machiniBtB' and ama .. 
teurs' outfits. Lathes o n  trial. 

Catalogues mailed on applica­
cation. 

�illJ;;;iiIf=:;jf'""'iiiiiq 1.8� �1I1e��II�i, r,f,'t!� St., 

Mahogany, 
Address HENR Y OTIS, Importer, New Orleans. 

BOWELL'S PATENT 

Cut Off, 

M. P. Parsons, C.E., giving a brief history of bronzes, 
reviewing the theoretical conBlderations which led the 
author to the production of manganese bronze, and giv .. 
inp; the characteristics and tests of tbe latter compound. 
Contained in SCIENTIFIC AMERICAN SUPPL��MENT, No. 422. Price 10 cents. To be had at this oIDce and from 
an newBdealerB. 

SBEP!RD'S CELEBRATED 
.eo 

Screw Cutting Foot Lathe. 
Foot and Power Lathes, Drill Presses, 
���?�!S1l��:t A�rly�

m
rlg;� ��1l�::B�:t�: 

Send for catalogue of outfits for uma­
teurs or artisans. Address H. L. �HEI'ARD, AlI'ent, 134 E. �econd �t., Vincinnnti, o. 

M�N WANTED !f .. tr:�o:,to!.n:" ':t�l:'� 190 A MONTH. Hotel anN traveling expenst:::spaid 
Monarch Novelty Co., 114 Race st., Clnelnna� U. 

HOW TO COLOR LANTERN TRANSPA­
������s
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rencies. and for painting tbem. C...ontained 1D SCIENTIFIC 
an it is light AMERlCAN S.UPPLIi;MENT, No. 423. Price 10 cents. 

cheap and durable ('ov� To be had at this oIDce and from all newsdealers. �'be 
lngtori Ky 3 inch per j same number contains an illustrated paper on 1m .. 
dozen $6 � inch $9. . provements In Photo-I?loCk Prlnting.-Another val",ab)e • paper on the PreparatlOn on Lantern TransparenCleB 1B 

---------------------- contained in SUPPEMENT, No. 424. 
HOLLAND &. THOMPSON, 

�17 River Street , Troy, N. Y. 
Manufacturers of the Holland BoilerforheaUnlr buUd· 
Ings of all kinds with steam. Plans and �peclfications fur­
nished by a competent engineer of 20 yean' experience. 

PERFEC7' 
NEWSPAPER FILE 

ItUNN & co., 
Publishers Senr 'l'IFIc AMERICAN 

l1li- t $20 perdayatbome. S8mpleswortb$5 free. '11' .") 0 Address STINSON & Co .. Portland,Maine. 

LEPAGE'S 
LIQUID GLUE. 

UN EQUALLED FOR C EM ENTINC 
X"$fR�E1,LAa� CJli�l:: b'jiER'LIJ:cit5'��i�: Used by Ma.Bon & ka.mhn Organ & 5>iano Co.,Pullma.n 
b"J·�·E�·T �O�CGLJlJctd;�hl).Y r.l���Ul6ll� EV"IAYWHERE. SampleTin Canssentby Ma.n,�. 

�.A.T:mR.. 
Cities, Towns, and Manufactories 

Supplied by GREJrn & SIlA W 
PATENT TIlBE AND G!NG WELL SYSTEM. 

Wm, D. Andrews & Bro, , 233 Broadway, N. Y. 
Infringers of above patents will be prosecuted.11 

© 1884 SCIENTIFIC AMRICAN, INC. 

mOBt foreign countrieB having been considerably re­
duced, the obstacle of cost Is no longer In the way of a 
lar�e proporfll'� of our inventorB patenting their inven­
tionB abroad 

CA NA UA --The cost of a patent In Canada is even 
less than the cost of a United States patent. and the 
former in(,l11deB the Provinces of Ontario, Quebec, New 
BrunBwick, �"ova Scotia, BritiBh Columbia, and Mani .. 
toba. 

The number of our patentees who avail themBelves of 
the cheap and easy method now olfered for obtaining 
patents In Canada is very large, and is ste.illl)' increas­
ing • 

EN"I,A NU.-The new English law, wbich went Into 
torce on Jan. 1Bt. enab!es partieB to Becure patentB i n  
Great Britain on very modp.rate terms. A BritiBh � 
tent includes England, Scotland, Wales, Ireland, and the 
Uhannel Islands. Great Britain is tbe acknowledged 
financial and commercial center of the world. and her­
goods are sent to every quarter of the globe. A good 
Invention Is likely to realize as much for the patentee 
Ir, Engl"nd as hIs United Btates patent produces for 
blm at hi'",e, and tbe small cost now renders It possible 
for almo't every patentee in this Country to secure a pa­
tent I n  Great BrItaIn, wbere bls rl"hts are as well pro­
tected as In the United states. 

O'I'HElt COUN'J'lUES.�Patents are also obtained 
on very reaBonable termB in France, Belgium, Germany 
A uskla, RussIa, Italy, Spain (the latter Includes Cuba 
and all the other Spanisb Colonies), Brazil, Brltlsb lndla 
Australia, and tbe other BritIsh Colonies 

An experience of THIRTY-EIGHT yearB haB enabled 
the publisbers of 1'HE SCIENTIFIC AMERICAN to establ!sh 
competent and trustworthy agenoje� In all tbe prin cipal 
foreIgn countrle., and it has always been tbelr aUn to 
have tbe business of tbeir eUents promptly and proper. 
ly done and tbeir interests faithfully iUllrded. 

A PDmphlet containing a synopsis of tbe patent laws 
of all count rips, Including the cost for eaCh, and otbe 
information uBeful to personB contemp1ating the pro­
curing of patents abroad, may be had on application to 
tbis oIDce. 

MlJNN & ('0 .. Edltore and Proprietors of TH" �CI­
ENTIll'IC AMEHlCAN, curdially Invite all persons desIring 
any Information relative to patents, or the registry of 
tr!!de-marks. In t)ll. country or abroad. to call at tbelr 
omce., 001 BNadway. �amlnatloD of inventions, eon. 
sultatlon, I'nd advice free. InqUiries by mall promptly 
"nawered. 

Addres8, IlIUNN & CO •• 
Publishers ond Patent Solicitors, 

861 Broadway, New Yot1<. 
Branch OIDce , Mr. F and 7th Streets, c!'lposite Patent 

0ftIce, WaIlh!DgtoD. D. C. 
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