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The Best anamost Ocmtplete Book on Eltctro-MetaUUTW Vn 0In1llaing1Ul{l<!. 
Wahl's Galvanoplastic Manipulations 

RECENTL Y PUBLISHED. 
Gal va nop] (u�ti c ill a II i pulatiolls. A Practical Guide for the Gold and Silver Ele�troflaterand the Galv.ano-
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Electric .'lachine, as well as the most approved Pro­
cesses of Deposition by simple Immersion, with de. 
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the world. 
;TThe abrYIJe or any of owr BOOkS sent by mail, free of post'lqe, at thepubUcatwnJ;r'ice, to anyaddress in the world. 
;TOur Oatalogue of Practical and Scientific Books, 96 pages Svo, and our other Uatalogues, the whOle covering 

every brancn 0/ Science applied to the Arts, sent tree a�ll 
free oj pos'age 1.0 anyone in any part oj the worl4 Wlw will 
tUTnuh his add,·,ss. 

llENRY CAREY BAIRD & CO .. 
Industrial Publishers, Booksellers, and Importers, 

S1U WALNUT STllKET, PHiLADELPHIA, PA. 

SAVE THE flOORS. 
NOISELESS RUBBER WH EELS, 
''-fC) , FOR ALL PURPOSES. Qi � GEO.P. CLARK, '-Z7.;)· 

W,NDSOR LOCKS,CT. 

$6 WATCH FREE 
TO AGENTS FOR 

SPENCE'S BLUE BOOK, 
A Perfectly Sedimentless 

ULTRAMARINE BLUING 
NOTHINO LIKE IT. 

NOTHINC EQUAL TO IT. 

$citutific �mtri.catt. 

I,I;��1�::�ti��e;1��d��r,a��dif.i.:r����
n
J's ��rarr'¥�;re�

n
�a��ty�s, jii�g. for CA'l'ALOGUE ANn PRICE 

Mail Orders promptly IIlled, making a Seed �tore at home. Reduced Prices to CluJ)s. 
HIRAM SIBLEY &. CO., Rochester, N. Y., Chicago, III. 

kA'fl�RE���H�:t}2�! � � OU�N�9E��fME9.LO 
TENSILE STI\ENGTH,39.292lb� TO THE SQUAI\E INCH ELASTICITY 9.718JDl\ SALETO 
THETI\ADE IN ING OTS.1HIS METAL CAN BE USED F0R,.ANYANDAllPUf\PDSES AODR.£SS 402 WAl!lUTS! PHllADHPHIA.PiI 

OUR LATEST THOUGHT A strong,2bladeKnife,with 
• wrought steel screw driver. 

worth its cost to a mechanic every day he 
works. Blades all ftle-te.sted and .rep-laced 
free if soft or lIa wy. PrIce by mall ifUXlor 
withouL the screw driver 
75c. Strong 2 blade Jack Knife, 5Oc. Extra strong 
3 blade Jack Knife $1, 
Fine 3 blade Pen Knife 
$1. All our goods him" 
furged f r o  m l'nZOl' 
.teel. 48 page list free, 
also" How to use a ra­zor.' 

ltlAHER & GRO:o;H, 40th HU'eet, Toleclo, O. 

;po <:>c:t .,..., ....... � ..... 

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

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

B. S. TOWNSEND, Gen. Agt., "Cortland St., 9 Dey St.. 
COOKE & CO., Selling Agts., 22 Cortland Street, 
.lAS. BEGGS & CO., Selling Agts, 9 Dey Street, 

l.VE"VV y<:>:Et.�_ 
SEND FOR PRICED CA TALon UE. 

THE DUPLEX INJECTOR. 
The constantly increasing demand for this Boiler 

Feeder prOves its superiority over other machines now in use. Send for illustrated circular and price list . 
lIIanufactured by.1 AlliE"; J Ei'i h.";, J)'''''oit, lUich. 

OZOKEHITE, OR EARTHWAX.--BY 
Willia.m L. Lay. A paper on the depOSits of earthwax 
in -Europe and America. describing the origin, compo­
sitfon, prOnl!cts. � nd a.pplication of thi s importa.nt mate­
rial. (�ontained in B(,[[';�'l'IFICAilIlm IOA:\ �Ul' 1'LI';MJo::\T, No. 40 I. Price 10 cents. fro be had at this office and 
from all newsdealers. 

� � Zo'--e) en � • . . " - 5PR�Y � �� � � �:z /lS>:- � FEED WATE �:5��o ... Ol1,c(z.-�n --
ii' =>� �� ...... (.1)& l:t --'>'lURIFIER ' 1:l � � �6 i:::l FOR STEAM BOilERS 
'" "" < ;1; CO U S 8< FOREIGN PATENTS 

I T
'
HEORIES REGAHDING POLAR AU-

rm·as.-An interesting discussion of the various theories 
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All bottlecl or liquid Bluings are bad because of 
tbeir 2TCf"Di�h tint; and all soli d or 1I1r I'RmR1.'ine 1 BIuings (except Spence's Blue Book) are 'VOl'se because I they are abwlutely and wholly insoluble. and henf�e :=======������������������������������������ throw down a sediment which spots. blurs. and muddles _ 

the most influence upon tile study of till; subject. Cos­
mic Theories. Optlcal 'rheOl·ies. Magnetic frheorh�s. 
Electric frheories. Illustrated with 5 large engravings 
of remarkabl� aurorre. Contained in S('II';N'l'l1<'IC the clothes. But �1'E"'CE'S nJ.UE nOOK makes I a Bluing which is of that most beautiful of all blue colors, the 1IItranlal'ill(�, and is, at the same time, 

perfectly soil. bI,'; hence it does nnt settle or throw 
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Nothin� more can 
.. One lady, as soon 8S she saw the Blue Book Bluing 

dissolved in a tumbler of water. threw all her old 
bluing out of door�."-L. Appleton. LoweU, Mass. 

., It sells like hot cakes. The ladies go nearly wild oVlr $\;";{Vr��Wl. ��'(?'r!rl:te!Ywinder and setter, 
�nl� EM'lf�' sanlll ,1W1{
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free. Sample mailed for 25 cents in Stamps, Silver, or 
l'ostal Note. PAlTON �I'El'i()";, 

138 East 16th St., New York. 

SCIENTIFIC .AMERICAN SUPPLE­
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10 cents. Also to be had of newsdealers iII all parts oJ 
the country. 

ROUND SHOULDERS, OR ANTERO-POS-
t.erior Curvatnreof the Spine.-By Chas. F. Stillman, M. 
S. ,  M.D. An inquiry into the anatomical and physiolog­
ical cbaracteri8ties of round shoulders, with directions 
as to how the deformity should be treated bv mechanical and physica.l means. Illustrated with 3 figures. Con­
tained in SCI gNT IFIO AM��ltICAN SUPPLt']l\1E:\lT. No. 403. Price 10 cents. '1'0 be had at t.his ofHce and from 
all newsdealers. 

Srnall Engine CastinR's, Gearl, 
Lathe Tools,Saw Blades,Tools 
for Mechanics MachiRists and 
Amateurs, Enguving Tools, 
Scroll Saws. Skates, Bicycles, 
The largf'ststock of fine Tools 
in the U. S. Send for price.lI�t. 

Till JOIlN WIUINSON CO., 
68 &70 Wabash Aye. Chlcage. 

NERVOUS DEBILITYq!ftk��..!l fRENCH HOSPITAL METHOD. New to America. 
(Jlvlsle RemedialA&'encY. 160 Fuiton St .. NewYorlr 

GONSUMPTIONm I have apositivo remedy fur the above disease; by lts US!) tlHlusands of CIlSIilI of the Worst klntl and of long standIng 
1l1� ve been cnred. "I JJldeed.J. 80 strong Is my faith 1nfts efficacl' 'tha.t I willf:lend TWO BOTTLES FIlEE,togetherwlth a VA. ... 
��:;: ��B.Aa�Id��8C::: t��� �.iB1.aSL'6�w, i�tf;�i 8�.l;� ��: 
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26Sth EDITION. PRIGE ONLY $1 
BY MAIL POSTPAID. 

KNOW THYSELF 
A Great Medical Work on Manhood 
Exhausted Vitaltty. Nervous and Physical Debility, Pre­
mature Decline in man, Errors of Youth. and the untold 
miseries resultinJ(from indi�cretions or excp.sses. A book 
for every man, young. middle-aged, and old. It contains 
125 prescriptions for all acute and chroniC disease8, �ach 
oneof which Is invaluable. Sofound by theauthor,whose experience for 23 years is such as prol1ably nevPr before 
fel I to the lot of any physician. 300 pages, bound in beau­tiful French muslin, embossed covers, full gilt, guaran­
teed to be a finer work in every �ens·e-mechanical, liter-
��n��� fo�i�.�1l,(�
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1nstance. Price only $1.00 by mail, postpaid. Illustra­
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
Officers of which he refers. 
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dmt Lancet. 
'l'here is nO member of society to whom this book will 

not be usef'll, whetber youth, parent, guardian, instruct· or, or clerf yman.-Arnonaut. 
Addre:u �he Peabody Medical Institute, or Dr. W. B. Parker, ],0. 4 Bulflnch Street. Boston, Mass. , who may 

be consulted on all diseases reqniring skill and e�erj_ 
�M�C�h�n�1tlr�¥b:Hn�i�!s�������sH EA L �ve 
sr1ee.iaJty. Such treated successfully THYSELF Without a n Instance of failure. 

Cities, 
--... "7'A. ..... ��. $" to $20 per day at home. �3mplesworth$5free. "" �-�� 0 AddreS8STI�SON&CO"PortIand, Maine. 
Towns, and Manufactories 
Supplied by GREEN & SHAW 

PATENT TUBE AND GANG WELL SYSTEU. 
WID. D. Au[rews & Bro" 233 Broa[way, N, Y. 

Infringers of above patents will be prosecuted. 

ON THE USE OF CONCRETE IN MA-

THE HAIR; ITS USE, AND ITS CARE. 
-By John V. Shoemaker, lII.D. A valuable paper de-
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t�Baag�ar�tfi state. Contained in SCIENTIFIC AMEHICAN SUPPL11:­

MENT, No. 3SS. Price 10 cents. To be had at this of­
flce, and from all newsdealers. 

rine Construction.-Description of the methorl employed 
by French enginp.crs at Port Napoleon, and at Brest; the 
manipulation of larg-e artifi,cial blocks of concrete used 
for submarine construction. Illustrated with 2 figures. 
Contained in SClI':NTIFIC AMF.RICAN SUPPLI';MENT, No. 3S7'. Price 10 cents. To be had at this office,snd from 
all newsdealers. A CEMENT RESERVOIR. - DE SCRIP 

ON THE CARE AND MAINTENANCE 
of Bridges.-A valuable paper by Theodore Cooper, M. 
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means that should be taken for its prevention. Con­tained in SCn:NTIFIC A1tIl�IUCAN SUPPLI�l\IENT, No. 3S7'. Price 10 cents. 110 be had at this office, and from 
all newsdealers. 

VOJ,NEY W. MASON & CO •• 

FRICTION PULLEYS, CLUTCHES, au[ ELEVATORS 
I'ROVl])ENf:E. R. I. 

tion and working di�rams of a reservoir of beton ce 
?o�n�011��ilf�:dt��r ov����rao1� �fc��i�l�inJoiitiie;e!�g 
SCfIi:NTIF IC AMELtICAN SUPPLEM�:NT, No. 38S. Price 
10 cents. To be had at this office, and from all news-
deal. �er�s�. ______________ __________ ____________ _ 

NEW 
BUSINESS 

MAN'S 
ASSISTANT 

AND READY RECKONE� 
for the Merchant, MechaniC

i and Farmer. FuIl of lega 
forms and instructions. 50e. 
paper, $1.00 leather. Mailed, 
postage paid, on receipt of 
price. by the publishers, 

CUPPLES, UPHAM. & CO., 
Boston, Mass. 

SEWAGE DISPOSAL FOR ISOLATED 
THE COLOR MARKINGS OF DOMESTIC Houses.-By Geo. E. Waring, Jr. Contained in th .. SCI­
Animals.-By \Vm. H. Brewer. A record of many years' ���1.��r¥01!:��dC:t1h��fu�����1r�� �fl�n�ws��a1��� obserVtltiolls on the arrangement of color markings as 
found among domestiC animals. containing numerous 
interesting facts never before published. Contained in SCIENTIFIC AillEHICAN t:;UPPLK1\lKNT. No. as,... Price 10 cents. To be had at this office and from all news­
dealers. 
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manufacturing new agricultural. industrial, and house­
hold machines. 

Address catalogue and offers to 
Adolph Pieper, nt Moers n. Rhein (Germany). 

SOME OF THE DANGEROUS PROPER-

PERFEC7' 

NEWSPAPER FILE 
The Koch Patent File, for preserving newspapers. 
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BARNES' 
Pa t e n t  Fo o t  a n d  
Steam Power Machi­
nery. Complet.e ont­
fits for Actual Work­s h op B u s i n e s s .  
Lathes for \Voorl or Metal. Circular Saws, 
�crool Saws,ll'ormers. 

__ l\Iortisers, �L'enoners, 
etc.,et.c. Machines on trial if desired. DescriftiveCata-
1��

e
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EARLY AMEHWAN LOCOMOTIVES 
and Railroads.-By Frank (;. Smith. 'rhe Quincy Rail­road. The Mauch Chunk Railroad. The Baltimore and 
OhiO, the South Carolina, and the Delaware and Hudson 
<'anal Companies' road�. 'The :fir�t locomotives brought 
to America. Pet.er('ooper's lncomotive "Tom 'J'humb." 
The :-;nuth Carolina road 'I" '" Best Friend ,I and" 'Vest Point." frhe Mohawk and Hudson Railroad's" De Witt 
Clinton." 'rheSaratogaroad's '"Davy Crockett." Bald­
win's locomotives, Hogers' locomotives. lilustrated 
with twentY-eight figures. Contained in Scn:NTIFIC AllgRICAN f\UPPLEME:-\T, �o. :-1:'1. PricelO cents. To 
be had at this Office and from all newsdealer�. 

MACHINE AND ENGINE SHOPS 
FOR SALE 

AT MT. VERNON, OHIO. 
Machine, Foundry, BOiler, BlaCksmith and Wood Shops, fitted with modern tools. All brick buildings 

and slate roofs. Firc-r)roof Pattern Warehouse. A first-class plant j capacity of 13U til 150 workmen. Now 
running and in good order. Railroad traci(s. water­
works. and �as on tile prcmil"es. For health, cheapness of coal or Jiving there can be no better location. 

Pa.rties wishing to move frout �he Ea�t, or wishing to 
engage jn this line of bus.illess, Will ftnd this a rare op­
portunity. Ownerl" wo.uld ,'etain one-third or half lnter-
�!yi�e(:r��l�egn �OJl:traegr.0rt�on of tiJ��Nf��s�I1f�g�y 

WIT IIJ;;RB\-, RUUU & RICHA RDSON. Manufacturers 
of Patent \rood Working- r'llachfnery of every descrip­
tion. li'acilities unsul'lJllssed. Sbop forlller)y occupied by R. Ball & co., "Yorcester. Ma\'ls. Send for Catalogue. 

ALL�� CASTINGS FROM S�ECIAl ERN, 
� ''-='E 1\ t:lL�ND FINE GRAY IRON ALSO SHfl 

D FINE TINNING J� Pj\"TT ,-' . S FINISHING. NNING - � J Tt«l� LEHIGH AvE 8< AMERICAN 5T PHILA. �Q, 

PATENTS. 
:lIIESSRS. MFNN & co .. in connection with the pub, 

lication of the :-:CIENTIFIO A1\mRICAN, continue to ex­
amine Improvements, and 10 act as Solicitors of Patents 
for Invenlors. 

In this line of busines� they have had thirty-eight 

years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications. alld 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign COllntries. Messrs. 
Millin & Co. also attend to the preparation of Caveat.s. 
Copyrights for Books. Labels, Reissnes, Assignments, 
and Heports on Infringemenls of Patents. All busim'., 
intrusted to them is done with special care lind prompt· 
ness, on ver y reasona bJe trrms. 

A pamphlet scnt free of charge, 011 application, con· 
taining fu1l information abont Patents and how to pro. 
cure them; directions concerning Lnbels� Copyrigllis. 
Desigils. Patents, Appeals! Reissues, Infl'illgemellf.8, As· 
signments, Rejected Cases, Hints on the Sale of 1 a-
tents, etc. 

We also send. free q,' oharae. a SynopsiS of Foreign 
Patent Laws. showing the cost and method of securing 
patents in all the principal countries of the world. 

llJUNN &. CO., Solicitors of Patent ... , 

ties of Dust.-BY F. A. Abel, C.B . .  �'.R.S. A valuable 
paper �y onewho has made a special study of the sub­
ject. Combustibility of dust. Explosibility of rap.idly 
burning mixtures when confined. Cause of explOSIOns 
In !lour mills. The important part played by coal dust 
in extending the effect of fire da.mp explosions. Power 
of coal dust to propagate flame and carry it to a dis­
tance. The author's experiments on the explosibility 
of coal dust. MethodS of getting out coal without rais­
ing dust. Contained in HCI�NTIFIC AMERICAN SUPPLE-

.. SCIENTIFIC AMERICAN," in gilt. Necessary for 
eVl:fd��:s 

who wishes to preserve tliepaper. 261 Broadway, New York. 
MUNN & CO" I BRANCH OFFICE.-Corner of F Ilnd '1tb Streets, 

fi':.rii r��' oWc! :�g *!!-a.r��C;:s�eil�;:. 
each, To be 
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