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FOllhlded by Math£w Carev, 1785. 

HENRY CAREY BAIRD &. CO. 
Industrial Publishers, Bookseners, and Importers, 

81 II Walnut St •• Phil adelphia. I'a .. U. S. A. 
ITOur new and Revised Catalogue of Practical and Scientific Books, 86 pages. 8vo, and our other Catalogues 

lLnd Circulars, the whole covering every branch of Science applied to the Arts. sent free and free of postage to any one in any part of the world who will furnish hiB 
address. 
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its efforts and sells you tbe old way. Tbe k��e.i':�:n 

PROPOS�LS. 
PROPOSALS FOR IMPROVEMENTS IN 

MAIL-BAGS, MAIL·CATCHERS AND 
MAIL-BAG LABEL-HOLDERS. 

� Send a postal card to 

the publishers for 

NEW ILLUSTRATED 
SCIENTIFIC CATALOGUE 

oailed free to any address. 

J. B. LIPPINCOTT 
715-717 Market Street, 

COMPANY, 
Philadel-

phia. [I TANKS rOR RAILROADS 
WOODEN . JWAl,.wo.J'Y ----- MIL.L.S. F"ARMS &c lA..�GE WAiE�--IA.Nw.s ·coMPL£TE.STOCK Of pLANS &"{ � SPECIA L TY CYPRLS?UIM8[R 
SPEC1FltATlONS FIJRNISHED WECAL WELL&CO FOR FOUNDATIONS&TOwERS ' 0 -

N° 217 E MAIN ST LOUISVILLE Kv 

The Bullders' and ManuCacturers' 
Exchange, Helena, Montana. 

Correspondence solicited. Manufacturers and dealers 
please send catalogues. Address • 

WILL. R. JONES. Secretary. 

Buruham's New Improved Standard Turbine 
Vertical or HorIZontal. Yields a greater per

of water used, either with full or part 
the simplest constructed and 
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DEVELOPMENT OF AME RICA N I 
Blast Furnaces. wIth speCial reference to large Yiel�s.- I 
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AMERiCAN SUPPLEMENT, No. '76. Price 10 cents. To I 
be lJad at this office and from aU newsdealers. 

T�E 

MONTAUK 
CAMERA. 

18 compact and neatt covered with seal leather, supplied 
with double rapid rectilinear lens. Takes snap 

Sho��c.int�f��r�f e�itgl����' 4h��S��cR���ps, 
Sam pIe pictures and instruction books furnished for 

10 cents. For circulars, address 
G. GENNEET. 

56 E ast 10th St .. Jiiew York. 

Shepard's New $60 Screw·Cutting Foot Lathe 
Foot and Power Lathes, Drill Presses Scroll Saw Attach

m�
t8, Chucks, ¥andrels, Twist 

Dt�:h�o�n ��I�y:r8Li\1;es on 
payment. 

Send for catalotiZue of Outfits for Amateurs or Artisans. 
Address H. I •. SHEPARD. 

AGm,.T, 
134 E�r�cI�n��f�8iato. 

DRY AIR REFRIGERATING MACHINE. 
Descrivtion of Hall's improved horizontal dryair refrig_ 
erator, designe d to deliver about 10.000 cubic feet of cold air per bour, when running at a speed of 100 revolu-
����s 0�

e
90;nigg�:t t�n�oc�,�: ��r��dWftt tg��e1P��� sho wing plan and side elevation of the apparaVus .. a� diagrams illustrative of its performance. Contained in 

SCI(J;NTIFIC AMERICAN SUPPLEMENT, No. 28S.. Price 
10 cents. fo be had a> thiS office and from all news
dealers. 

EXPERT MODEL MAKINO. 
Estt���

hed 
PETER SEYL, Prop. Chicago Model Works, Chicago,lll. 
179 Madison St. Write for catalogue of Model Supplies. 

Capacity up to 200 tons per hour. 
Has produced more ballast, road 

metal, and broken more ore than 
all other Breakers combined. Builders of High Grade Mining 
Machinery. Send fol' eatalogues. 

CliTES IRON WORKS, 
�O (: So. Clinton St .. t:hicago 

215 Franklin St .• Boston, Mass. 

GOLD- SILVER - NICKEL PLATING 
A trade easily learned; costs little to start. 1 will furnish 
1
u
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k 
B�x ���tlr������' N ?¥�ulars free. 

�' ATENTS! 
"" .. MESSKS. MUNN & CO., in connection with the pUblication of the SCIENTIFIC AMERICAN, continue to examine improve .. ments, and to act as SoliCitors of Patellts 

for Inventors. 
In t.his line of business they have had fnrtv·five years' 

txpel'le1tce, and now have 1tnequrl/ed .iflcilitUB for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applicati(,ns tor PatentR in the United �tates, Canada. and ll'oreign Countries. Messrs • .  \t unn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissues, As�nf;Cnments. and Reports on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charR"e, on application, con. 
tatning full in formation about Patents and how to pro. cure them; direcLions concerning Labels, Copyrights, Desi�ns, Patents. Appeals. Reissues Infringements. As
siJ,cnments, Rejected Cases. Hints on the Sale of Pa· 
tents, etc. We also send. free of charge ___ a Synopsis of Foreign Pa-
teI1t Laws. showing the cost and method of &ecuring patents in all the principal countries of the world. 

MUNN k CO., SoliCitors 0" Patent., 
361 Broadway, New York. 

BRANCH O�·FICE8.-No. 622 and 624 F Street, PaclfIo Bnllding, near 7th Street. Washinl<ton. D. C. 

DEAF��,�J.,!�HJ�b9}E9}!�!n.�YIl�! 
only by F.lb&.�a8�8 ���;���y�\\,�I;:f:b��kf:J���FREE 

=----

KOCH'S DISCOVElI.lES.-A FULL AC-
countof Dr. Koch's remedy�\>r tuberculosis, the method of usin� it .  etc. With � lllustrations. Contained in 
8CIENTIFIC AMERICAN SUPPLEMENT, No. 7S'.!. Price 10 cents. To be had at this office and from all news
dealers. 

A LIBRARY FOR $1.00 
Five books in one. Wortb 

its weight in gold to every 
mechanlc. The very latest in. formation for 20 diffe r e nt 
trades. This wonderful bo,. 
���;;l�� !;�h P�J)e:SJ at�t���;�� 
cret processes, and new infor. 
mation that cannot be h a <1 
elsewhere for less than $25.00. 
The Modern Steam Engine
How to Read an Indicator
The Westinghouse Air Brake 
-Blacksmith's and Machinist's 
Tools-Practical Mathematics Simplified-Tin and Sheet Iron 
Worker's ManuaL-Carpenter's 
Manual-Points for Painters
Magnetism and Electricity
How to Get a Patent-A MechanIcal Dictionary. Everything fully explained in 

one handsome volume and guaranteed to be abso
lutely correct. Senel $1.00 for a copy hound in silk cloth, or $1.50 for Morocco binding, With each copy of the book we give free a complete working chart 
for setting gear teeth. Tbe regular price of this 
chart is $1.50. AGENTS WANTED. W·U" for 
terms. LAIRD & LEE. Publishers. �63 Wa
ba.sh Avenue, Chicago, III. 

HOW TO MAKE DYN AMO ELECTRIC 

:��cr��]e�'i-;e�ri(�;�;'::'c�gJi����in,:g�n���8i�fSd}g::::b� 
sizes. 'J.1he small machine is intended tor experimental purposes. 'ViII heat from 4 to 6 inches of platinum wire. produce the electric light, decompose water rapidly. mag-netize steel, ring a large gong, give powerful shocks, 
�f:f:�eo�1gljf����;��ris�ngo���'i��� \�ms8�a;I F.��Nri8 
161 and 599. Price 10 cent. each. The larger ma-
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pound wound machine. Can be run tor a short time by 
two or four men. Requires one horse power for con
tinued running. Best engravings of dynamo ever pro
duced. Detai Is of every part shown. 'Vinding of arma
ture and field magnet platnly iUustrated. Any intel .. 
ligent person with the aid of thesedrawin�s and ins�ruc
tions may make useful, durable, and effectIve machInes. 
Contained in SU PPJ,EMENT 600.. Price 10 cents. 
�1 UNN & CO •. PUBLISHERS. 361 Broadway. New York. 

E FOR TYPEWRITERS StenCIls, Steel Stamps. Rubber and 
m.ore�ta!�'lP):�b:;l:n�lil��l

et�ork 
Small Machinery, PN'ove1tieS, etc .• manufactured by special contract. 

NewYorkSlencilWks. 100 Nassau SI., N.Y 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 

POST OFFICE DEPARTMENT, WASHINGTON. D. C .. 
February 28, 18�1.-8ea led proposals from patentees or 
t���e�����1�s th�r ����t�1 O���i��

e 
a�� �r;:i�t;���: �ags of any kino, and in the construction of mail-b:lg'-'; 

mail-catchers, and device8 for 1abelling mail-bag8. "ill be received at this Department until noon, on Wednp):'
dRY, the second day of September. 1891. A1l prnposai�� must be in accordance with the specifications, which can 
be\lbtained from the Second Assistant Postmaster General,Mail Equipment Division. 

JOHN WANAMAKER, Postmaster General. 

Experimental Science 
BY 

Geo. M. Hopkins. 
I n te re s t i n g  Experi. 

ments in Every Branch of Physics. Descriptions 
of Simple and Efficient 
Appamtus. m u c h  of 
which may be Made at 
Home. Among Subjects treated are Electricity in 
all its Branches, Magnet
ism. Heat, Light, Photo
graphy. Microscopy, Optical Ilhullons. Mech:lDics.etc. A world ofValu
a b 1 e Information. A Source of R a t i o n a l  Amusement. A superb 
work for Young and Old. 

Illustrated Circular and Table of Contents sent free. 
740 PAGES. 680 ILLUSTRATIONS. 

PRICE, by mail, postpaid, • - - $4.00. 
MUNN & CO., Publishers, 

Office of THE SCIENTIFIC AMERICAN, 
361 Broadway. Jiiew York. 

THE PHONOGRAPH.-A DETAILED 
descriPtion of the new and improved form of the pho
Mgraph jU!!t brougbt out by Edison. With 8 en/olravings. Contained III SClI!;:\:TJFIC AMERIC_o\N SUPI'Lll:
M}1�NT, No. fj3�. Price 10 Cents. '1.10 be bad at t bis office and from all newsdealers. 

STEEL NAME STAMPS, STEEL Figures, Alphabets, Burlling Brands, and Log Hammers, 
Printing Dies, Brass Signs, Duor 
Plates and Seals. BELLOWS & KONIGSLOW. 

314 Seneca St .• Cleveland, O. 

FOREIGN PATENTS 
THEIR COST REDUCED. 

Tbe expenses attending tne procuring of patents 10 
most foreign countries having been considerably re
duced the obgtacle of cost Is no longer in the way of a 
larJ;!"e proportion of our inventors patentmg theirinven
tions abroad. 

l:A N A J)A .-The cost of a patent in Canada Is even 
less tban the cost of a United States patent. and the 
tormermcludes the PrOVInces of Ontarilo. Quebec, �ew 
Brunswick. Nova Scotia, British Columbia,"and Mani· 
toba. 

The number of our patentees who avail themselves of 
the cheap ,and easy method now otfereu for obtaining 
patents in Canada is very large. and is steadily increas
Ing. 

"N(�L.\ lIiD.-The new English law, wbicb went into 
torce on Jan. 1st. 1885, enables parties to secure patents 
in Great Britain on very moderate terms. A British pa. 
tent includes England. Scotland, Wales, Ireland and tHe 
Channel Islands. Great Britain is tbe acknowledged 
finanCial and commerCial center of the worJd. and hel' 
goods are sent to every quarter of the globe. A good ' 

HARRISON CONVEYOR '. invention is likely to realize as much for the patentee 
lli Enl<lan<1 as bis United States patent produces for 

Ilo4a::] .... ..IiIi!!lD..xsJ .... Ha�:rrmg Grain, Coal, Sand, Clay, Tan B�rk, Cinders, Ores, Seeds,&,c., him at home. and tbe small cost now renders It posoible 
foralmost every patentee in this count,ry to secure a pa-8�����.1 BORDEN, SELLECK & CO., {Ma�:,l-':.rsJ Chicago, 1110 I tent in Great Britain. where bis rights are as well pro-

:==:-:-:=:-:=-�=-:===--==-===:-:=-;;:=:I-__ =:;;;;;;;;:-:-__ =::::::;;::::==-_____ jected as in the Unlted states. 
EXCELLENT Bl.ACI;: COPIES, only equaled by Litho. OTHER COUlIi'l'ltlES.-Patents are also obtainM 
graphYt of anything written Or drawn with an'll Pen by on very reasonable terms in France. Belg-ium, Germany, 
�
b
P:��:��A U TOCO PYI ST AUQttia, Russia,ltaly. Spain (the latter includes Cuba 

ano all the other Spanisb Colonies), BraZil, Britisb lndi" �:; Eyck & Parker, 66 Piue Street. Jiiew York Australia. and tbe ot'ner British COlonies. 
ICE·HOUSE AND COLD ROOM.-BY R 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SuP. 
PLEMENT, li9. Price 10 cents. To be bad, at tllis office 
und of all newsdealers. 

VOLNEY lV. MASON & CU., 

fRICTION PULLEYS CLUTCHES ann ELEVATORS 
PIlOVlDBJlCB. R. I. 

FAMilY ICE MACHINE �r�u'it,,"�: l¥o'1
f
�;: 

L. DermilcoY. 126 W. 25th St., N. Y. State Rights/or saZe. 

RJ. !Et!A!sT����� 
IN THE WORLD. 

.... Speed, Comfort and Safety. ... . AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
ST�O:RD, CONN. 

TYPEWRITERS. 
Largest like establishment in the world, First

class Second-hand Instruments at half new priceS. 
Unprejudiced advice given on all makes. , Ma.
chines sold on monthly payments. Any Instru· 
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 

TYPEW.RITER I 70 Broadway, New York. 
HEADQUARTERS, \ 144 La Salle St., Chicago. 

WHAT Uncle Sam and Aunt Columbia think, etc., of and SEATTLE. Send stamp to ASH I NOT 0 N �.h.I.",n.r.I.".U,n&to •• S •• "'e,"'. 

An experience of over FORTY years bas ena bled the 
publishers of 1.'HE SCIENTIFIC Al\IEHICAN to estaulish 

: Th8 AmerIcan Writing competent and trustworthy ag�'lcies in all the pnncipal 
Machine Co., Hartford, Conn.; foreign countries, and it has always been thBir aim to 

New YorK Office. 237 Broadway. have the business of tbe�r clients promptly and proper· 

FO R S L E Val�able-,\Vater Motor Iy done and their int�rests faithfully guarded. 
A • Invention. Ii'or particu- A pamphlet contalmng a synopsis of the vatent laws 

lars. address CARL RIENMUTH, Rockville, Conn. ot all conntries. inchoding the cost for eacb, and uthe I information usefui to persons contemplatmg the pro� 
SMA LL ELECTRIC MOTOR FOR AM- curin�ofpatents abroad. may be nad on application to 
ateurs.-By C. D. Parkhurst. Descri ption In detail nf a tbls office. 
��:,l o�'l'!:f;�lln�.;'g�a�ol�� fri'::;�l��'i.°���dtg;!�:e

e MUN N & {'O .. Editors an� PrOPrietors of THE. SCI· 
With 15 figures drawn to a �cale. Contained in SOIEN- 1r.J\'TIFIC AMERICAK. cordlally lDvIte all persoDs deslrl� 
TIFIC AM>:RICAN SUPPLEMENT, No. 767. Price 10 any information re,ative to patents. or the rel(istry 01 cent.. To be had at tbis office and from all newsdealers. trade.marks, In this country or abroad. to call at their 

BLU E PRINT Paper. Bnp<'rior. Quality. 
Phololl'raphlc �upplies. Send for catalogue. 

'1'. B. McCOLLIN & CO .• 1lJ3O Arch Street. Pbiladelphia. 

offices, 361 Broadway. Examination of inventions, con. 
sUltation, and advice free. InquirieS by mall promptly 
answered • 

Address, MUlliN & CO .. 
Publishers and Patent Solicitors, 

361 Broadway, New York. 
BRANCH OFFIOES: No. 622 and 624�' Street, Pacific 

Building. near 7tb Street. Washinllton. D. C. 

T� S cientlfic A merican 

PUBLICATIONS FOR 1891. 
The prices of the dillerent publications in the United 

States, Ca.nada, and MexiCO are as follows: 
RATES BY MAIL. 

The Scientific American (weekly one year $8.00 
The SCientitlc American Supplement (weekly), one 

year. • . . . . • _ . . • 5.00 
The ScientifiC American, Spanish Edition (monthly) 

one year. . . . . • • . • . 3.00 

After being on the Market Five Years 
The SCientltlc American. Architects and Builders 

Edition (monthly). one year. . 2.50 
COMBINED RATES. 

The "A eM E" Still leads! 
Tbe SClentlflc American and Supplement, • $7.00 
The Scient1tlc American and Architects and Build-

ers Edition. . b.oo 
The SCientifiC .A merican, Supplement, and Archi-

tects and Builders Edition.. • . • • 9.00 
Proportiofl1lte Rates for S;X Months. 

fe��1J��(�I��)�Ij���g�1���
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l�3f�k.��lr;:t��l���=B ��.tl ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

Thls includes posta�e, which we pay. Remit by postal 
or express money order, or draft to order ot 

MVNN "" CO., 361 Broadway, JiiewYork. 

W 0 R K I rJJr; MOD E L S & LIGHT MACHINERY. INVENTIONS DEVELOPED. Sellli fOl' Model Circular. Jonp.s 81'1)8. E r,o . . f:in'tl. O. \ 

© 1891 SCIENTIFIC AMERICAN, INC. 
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