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NEW AND VALUABLE BOOKS 
-FOR-

METAL WORKERS. 
LANGBEIN.-A Complete Treatise on the Electro-I Deposition of Metals. Comprising Electro-Plating and Galvanoplastlc Operatlolll!, the Deposition of Metals by 

the Contact and Immersion Processes the Coloring of Metals, the Methods of Grinding and Polishing, as well as DesCrlgtlOns of the Electric Elements, �amo-Elec-
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=�P:8:
s
-=egl Jrrhe l�a�.:'� 

lated from the German 01' Dr. George L�beln, with additions by William T.Brannt, editor of the "TechnoChemical Recel�t BOOk." IUustrated by 126 EngraVlntfs. In
.£�

eIN"k�'l. J����rk�� cOmpsnl(lli f��TI:' 
Sheet-Iron and Copper-Plate Workers. Containing 
rules for describing various kinds of Patterns used by Tin, Sheet-Iron and Copper-Plate Workers. Practlc&l 
Geometry. Mensuration of Surfaces and Solids: T .... 
�:�e�t.}I�<; �:b���d lVe,:gt.!'�d °b��er':.��� 
Circles; Composition of Metallic Alloys and Solders, with numerous valuable Receipts and Manipulations 
�����rle��.eS:n�n.J.�:";;',[��8g· �i1Jfe�Mr!I�� 
type, and with 170 newly engraved fuustratlons. In one volume, l2mo. 296 pages. Price ...... ..... ... .... . 8�.1i0 BRANNT.-TheMetai Worker's Handy BoOk of Re-
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of all the Metals and AllOYs, fnci udlng the Decoration and Reantlfylng of articles manufactured therefrom, as 
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j;d���'rn�=':1 Receipt BoOk." IUustrated by 63 engravings. Over 500 
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not to be found In any other boOk In the English lan-gu
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g�����h:'trt�h�a"r�l;.�¥t"er;:e!:t�'!;�I���f�� the Coloring of Alloys. Translated and edi�e� chle1ly 
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���e� 83.00 P- The above <>r anll of our Books sent by 1IIaIU, tree of 

postage, at the publicatwn prices, to any add ..... in the W<>rld. 
IT t'ircutars, (living the lUll Tables of Cootents of aU of the above books, wi!! e sen free of posuUJe to anll one in 

any part oj the world who wi!! furnish his addre ... 
IT OUr New and E'Illarged C.ataIogue of Practical and 
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":;,� �g',;l��/� �t�ui?t�l���,;�� Bent tree and "1iee iJ postage to anll one � any part 01 the 

w<>rld who will f'l.lT'IIIIBh"IUI with his address. 
HENRY CAREY BAIRD .. CO. 

lImUSTRUL PUBLISHERS. BOOKSELLERS &IlIlPoRTDS 
810 Walnnt I!!t., Philadelphia, Pa •• U. 8. A. 

STEEL TYPE FOR TYPEWRITERS 
StenCIls. Steel Stamjll. Rubber and 
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,��r�ork BroaH Machinery, Novelties, etc., man

ufactured by special contract. 
New YorkSlencilWks, 100 Nassau St., N.V 

MA RINE ENGINEERING.-BY A. 
Blechynden. A brief review of the progress of marine 
enllineeriDg durlnll the last decade. \forced draullht, boilers, piston vu.lves, valve !lear. crank shafts, centri. 
���:�lre��:Vi:t=i:��P�.:[:rnh;;�sc�':�!�fc ��: 
RICAN SUPPLEMENT, No •. 820 and 821. PrIce 10 cents each. To be had at this office and from aU news
dealers. 

ARTESIAN 
Wells,OllandGasWel)s,drIlIed bycontracttoanydepth,from50 
to 3000 feet. We also mannfac-
����'l�U%Ur ��ryt�!.OSi!te same. Portable Horse Power and Mounted Steam DrlllIng Machines for 100 to 11'000 feet. 
��� :t"j�'ft�X!: ill��� 
.rt8'�RLAiu��h CO., 

STREET. NEW YORK. 
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AMERICAN INSTITUTE FAIR" /; !t 'MINA� NTIINGRUSTATION POWDER 
s j'c-0v �VOR D i �ERCOt!.POUNO FOR �EMOVING 

DAIMLER MOTOR CO., ell' _ ...... J,lU! c.SCALE IN 13olL£RS . 
lIIANUFACTURERS OF 

G-A.S EN"G-XN"ES, 
. .. .. :.� 
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. . 
WILL SAVE ITS COST IN FUEL AND REPAIRING 

miE 'V PEERLESS P"TON AND PACKING 
>"-2- .�" . "-�AG � O:J:I tJ�r�EI�rl M£ 1'1' /.: 

Adapted to STATIONARY, LOCOlliOTIVE, AND BOAT PURPOSES. �� STMARYS EL[CTRIC DAMPeR REGULATOR. 

DAIMLER MOTOR LAUNCHES,t18
to

h�::
e
�w!�1O �-'-:y J.CWINANS 220 FREMONT ST. . 

� 7- SAN FRANCISCO, CAL. Sate, Speedy, CJean, Reliable, Convenient. No Steam. No CoaL No Ashes. 
Office, III East Fourteenth Street, New York, 

Next door to Stelnway Hall. EXCELLENT BLACK COPIES, only equaled by 1.ltbo-

t�r£�':�liljfocdopyTST' P- These Motors are now O\:�h���I?n�the American Instltnte Fair, 
11::'i Eyck & Parker, 66 Pine Street. New York 

HAIGlRS AND COUPliNGS 
COMPLETE STOCK OF 

Double Brace, Self-Oiling, Adjusta
ble Ball and Socket Hangers, 

Pillow Blocks, Post 

--------

FOOT PO"tATER 
M�CHINERY 

BRACKET SAWS, LATHES, &J. 
PRACTICAL WORKSHOP. 
Outfits for Iron and woodWOrkers. 

Carving Tools, Amateur Sup
plies, etc. Seud for Catalogue. 

..J • ..J_ '\N'ATROUS. 
213 RACE ST_. CIN •• O. ICE-BOATS - THEIR CONSTRUCTION 

Hangers, Etc. 

E�I P t t � I � 11 $10.00 to $50.00 �f}�::�:l� 
ness. Magic Lanterns and Views of populi .. sub-lIen 'In em�rllllen eu� lng. �iteDl�����g31�e��or�fg�\�:\��
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and Il\!Ul&Irement. With working drawings d�. and directions In fnll. Four engraVIngs, shOWtDg mode of construction. Views of the two fastest ice-sallmg boats 
�jg.

on
J��:�f,,rtsg�i�����'AM!k� i=� lIlENT, 1. The same number also contatns therulesand regul&trons for the formation of tce-boat clUbs, the S8IIo 

log and management of iceoboata. PrIce 10 cents. 

EDISON GENERAL ELEOTRIO 00., 
SCHENECTADY, N. Y. 

__ AND FINc GRAY IflON ALSO STEEL 
�AL· LEABLB: '; CASTINGS FF\.2!;'S�EC\AL ERNS .c.------ fiNE TINNING JAP -- p/lH _, GuOMI\SDEVlIN ll(CO t FINISHING. ANNING "-ND'I,t 

_ I" LEHIGH AVE ;\( A",ERICAN ST PHILA L __ ·� 

DEVELOPMENT OF AMERICAN 
Blast Furnaces. with speCial reference to lalge Yields.By James Gayley. A deSCription of some of the prlncl· 
pal blast furnaces In the United States, showing the 
changes in design and practice by meUDS of which ex
traordinarily large yields have been obtained In the last 
decade. With 8 ligures. Contained in SCI>'NTIJi'IC 
AMERICAN SuPPLEMENT, No. 776. PrIce 10 cents. To 
be had at this ol!lce and ftom all newsdealers. 

The Sebastian-May Co. 
Improved Screw Cutting 

�:=e�LAT:EES 

By J. Kendall Freitag. A presentation of a few racts In 
connection with the enllineering part of the hUlle frameworks of metal and terra cotta that adorn our large 
• iUes of to-day. With 9 figures. Contained in SCIEN
TIFIC AMERICAN SUPPLEMENT, No. 816. Price 10 cents. To be had at this office and from all newsdealers. 

L. MANAI!!8E, SS Madison Street. Chicago, III. 

Motors & Dynamos, 
FOR ALL COMMERCIAL USES. 
Special Reversible Elevator 

CHUCKS CataIOlme No. 12, Just issued. 
with over to new Illustrations. 

• Bent free. Address 
The Cushman Chnck Co., Hartford, Conn. 

�����s,t;.to,:,'t�ti=�':L U. S. INFALLIBLE METAL POLISH, ApPLIANCES. 
Kevstone Electric Co.. In Pa�te, Liqnid or Powdered Corm, 

14th and State Sts., Erie, Penn. !��::.
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Perfect Newspaper FI"le r�m"��::t�mp���m��f�e. noka��,}���lb� e or 
GEo. W. HOFFMAN. 69 E. Wash. St .. Indianapolis, Ind. 

The Koch Patent File, for preserving Newspapers.:Mag- GB AB CUTTING azines, and Pamphlets, has been recently Improved and � 
Price reduced. Subscribers to the SCIENTIFIC AMERI- Leland, Fanlconer&Norton Co.,Detrolt,Mlch CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of ,L50 by mail, or ,1.25 at the 
office of this paper. Heavy board sides; inscription 
'SCIENTIFIC AMERICAN" In gilt. Necessary for 
every one who wlsbes to preserve the paper. Address 

MUNN & CO •• Pub1lshersSCIENTIFlCAMERlCAN 

VOLNEY W. lilA SON & cu., 

GUM ARABIC AND ITS MODERN 
substitutes. By nr. S. Rideal and W. E. Youle. Notes relative to the appearance and properties of the Various 
natural and artillcial substitutes tor s'ium arabic. von-
!r�'a''k.w Slii�NTJ;;�� It:e��(' �h. Ult�f::.fit tf.Y;, 
office and from all newsdealers. 

FRICTION PULLEYS CLUTCHES and ELEVATORS OIL WELL SUPPLY CO PllOVIDIUICE. Il:.:........ 
�l & 9� WATER STREE:A' • 

n i 

IlIU ,,= 1'lltshnrgh, l'a., • c.ill� Mannfacturers Of everything needed for 
" c=;;;;;;r - .A.:ELWE&:I:.A.1'Iir �& 

for either Gas. Oil, Water, or Mineral Small Eleotrlc Motor Tests. Boilers. Engines,Pipe, 
for Amateurs. IUus.1n Sci. Am. Cordage. lJrll\inll Tools, �tc. 
Supp 783. Materials and dlrec- Illustrated catalolrue, prICe ' 
tlons"for making sent by mall, lists and discount sheets 'L25. Difficult E&rts lInished. Av. 

on request • 
�.���rt, �hl':.�J.°9t.il 
GrawlAve .. New Haven, Conn._ 

---- .. _--_.-
HARRISON CONVEYOR! 

T� Scientific A merican 
PUBLICATIONS FOR 1891. ua!:lli.,g Grain, Coal, Sand, Clay, Tan B�rk, Cinders, Ores, Seeds,&c. 

�= I BORDEN, SELLECK &. CO., {uJ.g,�':,r8'} Chicago, ilL 

P U RE TEM P E R ED COpp E R 
THE SAFEST MOST DURABLE & ECONOMICAL METAL EVEROFFEREO FOR VA 
RIO U S MECHANICAL USES HIGHEST fo.N11-FRICTIONAL QUALITIES INOISPENSI
BLE fOP. ELECTRICAL WORK EURE KA TEMPERED C OPPER Cu. NORTH EAST PA 

Astronomical Telescopes 
of snperlor del!n\n power. 

EYE PIECES, etc. 
Mannfactured by 

W. & D. MOGEl(, 
418 West 27th Street, New York. 

IF Send for catalogue. . 

The PrIces of· tbe dilrerent publications In the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The Sclentlllc American (weekly), one year ea.00 
The Sclentilic American Supplement (weekly), one 

year, - - 5.00 
The Sclentilic American, Spanish Edition (month-

ly), one year, - - • - 3.00 
The Sclentilic American Architects and Builders Edition (monthly), one year. - - - 2.50 

COMBINED RATES. 
The Sclentlllo American and Supplement - $1.00 
The Sclentlllc American and .ArchItects and Bnlld-

ers Edition. - - 5.00 
The Sclentilic American, Snpplement; and .ArchI-

tects and BnIlders EdItion, - - 9.00 <0yclopedia+ 
+of �eceipts, Usefal Books! l'roportWnat6 Rates f<>r Six Months. 

Thlslnclndes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York Mannfacturers, Agncnlturlsts, Chemists, Engineers.:Meo NOTES AND QUERIES. chanles, Builders. men of leisure, and professional 
men, of all classes, need good books In the line of 

630 pages. Price '3. 
This splendid work contains a careful compila

tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as 
published in the Scientific AlIlerlcan during 
nearly half a century past; together with many 
valuable and important additions. 

Over Twelve Thousand selected receipts 
are here collected; nearly every branch of the usc
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed 
before the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest 
chemists and workers in all parts of the world; 
the information given being of the highest value, 
arranged and condensed in concise form, conven
ie!lt for ready use. 

Almost every inquiry that can be thought of, 
relating to formulre used in the various manufac
turing industries, will here be found answered. 

Instructions for working many di1ferent pro
cesses in tho arts are given. How to make and 
prepare many different articles and goods is set 
forth. 

Those who are engaged in any branch of industry 
probably wil� find in this book much tbat is 01 
·practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the manufacture and 
sale of useful articles, will find in it hundreds of 
most excellent sug!<estions. 

IT Send, for circular. 
DIUNN &: CO., PubHshen, 

Scientific American Office, 

their respective callings. Our post office department 
permits the transmission of books through the malls 
at very small cost. A comprehensive cataJolrue of 
useful books by dllrerent authors, on more than IIfty 
dllrerent snbJects, bas recently been published for 
free circuiation at the office of this paper. Subjects 
classilled with names of author. Persons desiring 
a copy, have only to ask for It, and It will bemalled 
to them. Address, 

DIXON'S Are unequaled tough leads.' 
If YQIIr siatrODe1' doesnot keen 'them, mention 8oftntij/c Am.erIcan, and send 18c. 1n stam11S to Joseph 

Dixon Crucible Company, Jersey City. N. J., for samples worth double the money. 

COMPfBMETERI 
The coming :Mathematician and 4ccountaDt will do his llgurtng . with a 

COMPT OM E T E R. 
The progresaIve ones are doing IIOto-day. 
FELT 4; T.ABB.AiT 1Il'G. 00. 

52-66 Illinois St., Chioago. 
INVENTIONS Practically DEVELOPED Drawlnlls. Pattern MakIng ExDerimental and Fine Machine Work of all kinds. 'MILLIKEN & D'AMOUR, 161-lIiS Cedar Street, near West tltreet, New York. 

TAYLOR CO'S �_8ELF-CONTAINED.TI: EN 01 N ES 
80 H.P.in Stock 

AL80 SUITABLE 
BOILERS on hand for Imme-

�1"�V!fI .... cs. INDIANAPOLIS. IN D, 

After being on the Market Five Years 

The" ACM E" Still Leadsl 
Sises One, TwO Three, ,.nd Four Horse Power. Arranged for either NATURAL GAS or Kerosene on are, as ordered. No extra insurance required on account of the oil1lre. Send for catalogue giving full partlculara and prices. 

361 Broadway, New York. �� ROCHESTER MACHINE TOOL WORKS. BroWD's Race, ROCHESTER, N. Y. 

CK & ORE BREAKER 
Capacity up to aMI tou per hour. 

Has produced more ballast, road 
matal, and broken mqre ore than all other Breake s combined. 
Builders of High Grade Mining Machinery. 

Send for Catalogues. 
OATES IRON WORKS, 1i0 C So. Clinton St., Chicago 
215 Franklin St., Boston, Mass. 

�A!���}�! AMERICAN, continue to examine improve
ments, and to IICt as Solicitors of Patents for Inventors. In this line of business they have had fmy-jlm. years' 

�ce, and now have un faciliN.e$ for the Ilreparatlon of Patent Dra illcatlons, and the 
��::;:>��J�,A,8f.llr�i 

�e��.U�� 

�,,'h'ts �� a��'::t.�, ty,::1s, eissues, 1ss="i�s�°.rJd 
Reports on Infringements of Patents. All busi ness intrUsted to them Is done with special care and promptness, on very reasonable terms. 

A p&IDl.hlet sent free of cha� on application, cou-
�:::�e:! iJl���

I
�nCO�=In'i 't'!t��? 8�;y�gY,'tt Deslltlls, Patents} Appeals, Reissues, Infrlngement"f 

AsSignments, ReJected Cases. Hint on the sale of Patents, ete. 
t� e t���e��o�
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Patents In all the principal countries of the world. 
MUNN & CO., Solicitors oC Patents, 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 6U F Street, P .... 

0\110 Bnlldlng, .ear 7th Street, Washln«ton. D. C. 

- W 0 R K I rJ G MOO E L S �� LIGHT MACHINERY. INVENTIONS DEVELOPED. Semi for Morlel Circular. Jones Bros. E Co .. Cin·it. O. \ 
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