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HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

810 Walnut S t ., P hiladelphia, Pa., U. S. A. 
or Our New aud Revised Catalogue of Practical and Scientific Books. 88pages,8vo, and our other Catalolllles and Circulars, the whole covering every branch of ScI-

rg�'i.;';,":eeg. �n���'l ��t��� �'h� �"ti 2�'h�: address. 

* THE "MUNSON" TYPEWRITER. * 
This machine Is an .. evolution," the outgrowth of years of experience and the best �J'��f ����t;,.w°'itr Ilttr�\�P�":'n�Yr,ealc:�,�:�t� the 

Baeib operated, with Universal Key Board. 
INTERCHANGEABLE STEEL TYPE WHEEL, 

d1lrahle and easi1ykept In order. 30 keys,90characters. Weight, with carry­Ing case, 16 pounds. SpecliLl wheels for dllferent languages. 
Higltest Medal Awarded, WorLd', Fair, Clticago,1893. Send for circular to 

The Munson Typewriter Co" 171 Eo Division Street, Chicago, III" U. S, A, 

13oston & Maine Parson's Horological Institute. 
RAILROAD. �cbool for UIatcnmaker55 

IT'Send stamp 1M 
IU .... trated Booklet. J 

LOWEST RATES 
BETWEEN 

ALL NEW ENGLAND POINTS and the 

WEST, SOUTHWEST aud NORTHWEST. 

Daily train, with Throngh Sleeping Cars, hetween BOSTON and CHICAGO. 
The Shortest and Only Line running Through Sleep-Ing Cars bet ween . 

Boston and St. Paul and Min neapolis. 

Whether travelin!( EAST or WEST, he sure your Tickets read v a the Boston & Maine R.R., and secure the Lowest Rates and Best Accommodations. 

All of the New Elldand l"umme r Resorts are 
"eacbed via tbe 

• BOSTON 8c MAINE R.R. • 
or ExcwrBion Book. gWiWJ luU inJ'ormation r"9:ardtna 

BOtels and Board� Houses, 1!outes, Bates, and Through (Ja Service, wiU be mail<Jd upon applicatwn. 
Address Pass. Dept., B. & M. R.R. Boston. 

D. J. FLA N DERS, Gen'IPass.Agent. 

MATCH � MACHINERY. 
Latest lmproved. Complete plants furnished. JOS. C. DONNELLY, 1200 Buttonwood Street, Philadelphia, Pa. 

ENGRAVERS AND JEWELERS. 
pr Send for (JatalO{/1l£ and Btjwr/!/IIIJOB. 

PARSON'S HOROLOGICAL INSTITUTE. 
302 Bradley A vellue, PEORIA, ILL. 

w. L. DOUCLAS 
�3 SHOE ISTHE BEST. 
• . NO SQUEAKING. 

$5_ C.ORDOYAN. FRENCH&ENAMEUED CALF: 
$4.$3.�O FINEOALf&I<ANSAROD. 

$ a.� POLlCE,3 SoLES. 
$ • ., so,$ 2. WORKINGMElJ(O> 

J-'" EXTRA FINE. 11" 

$2. *I.� BOySSCHDDLSHOES. 
.' ·.LARIES. 

$g$2!!9$2, J'�ONGOl �ENJI��ALOGue"· 
....·DOUGLAS� 

BROCKTON, MASS. 
You eBU save monel' by wearlnll' the 

W. L. Don&'las fiB3.00 Shoe. 
Beean.e, we are the largest manufacturers of this grade of shoes In the world, and guarantee their 

value by stamping the name and price on the bottom, which protect you agaInst high prices and 
the middleman's profits. Our shoes equal custom 
work In style, easy fitting and wearing qualities. 
We have them sold everywhere allower prices for 
the value given than any other make. Take no sub­
stitute. If your dealer cannot. supply you, we can. 

A.F.WEED&CO. 
106& 108 Liberty BL 

New York. 
Castings and Parts 

for Small Engines, 
. _____ ________ B_O_Il_e_rs_,_D_y_D a_ m __ o_s._ 

TYPEWRITERS. 
All makes half-price. Rebuiltto eq)lai n<)w. Shifped 

�!:,,!t8�t-8�����t�Yc"e':i'':.�';l�.,.egf:���es&�B�ra� f;:"� TYPEWRITEIt t 45 Liberty Street HEADQUARTERS, 5 New York, U. S . A. 

Tho TYDowritor 
EXCHANGE, 

8 Barclay St., New York, 
We will save you from 10 to 50 per cent. on Typewriters of all makes. 

IT' Send 1M catalogue. 

CK a, ORE BREAKER 
Capaeity upto 200 tous per hour, 

Has produced more ballast, road metal, and broken more ore than all other Brea"e s combined. Builders of Hi"h Grade Mlnin" Machinery. King-Darra�h Con­centrator. Connersville Blowers. �end for Us talogues 
CATES IRON WORKS, 

:il. CSo. (Hill,oll �r .•• ()hicnaci 
• 237 C. I'ranklln St .. Boston. MaP .. 

Fine Model and Expertlllental Work at moderate prices. Dynamos and Motors repaired. Armatures rewound. All kinds of Electrical Applian­ces made. C. R. NETHING, H3 Centre St., New YorK. 

Rubber Rolls and Wheels. 

PROPOS,\.LS. 

u _ 
S·lo��U����m�!:\����leJ.?tIL��:o�iu��� dredging the channels In Newtown creek,lew York, will be received at this office until 12 M., October 11, 1894. and then publicly opened .. All Information furnished on a!;,pllcation to this office. ROBERT MtGREGOR, 2d Lieutenant, Corps _o_f _Eng __ I _n _e_er_ s_ . ________ __ 

u; s. se�l!��:r:�f.f894?.!le�::d p�o��i.:f:�TP�li!t: for dredging in Ogdensburg Harbor, N. Y., will be re­celvedhere until 2 P.M., October5,1�94. and then public-
��, 'llliii'ii lULIEi:(�r�!�l!.i�fl'rf;l:."e�r�� appltcatlon 

U. S·t��g!!'f.��?!le��!-i ���t.�f.����pX&;���; 
t��:ir�;8.Nr��08.:��::wt.t���;�ntUI�� r:��irc�� opened. Full Information furnished on application to SMITH S. LEACH, Captain Engineers. 

IT 1/01.1 want the best Lathe and DriU 

........ GHUGKS 
BUY 

CHUCKS The National 
All sizes and B�:fles Pat'd ReverslbJe 

l:u':: ·s��� u�&M.ta!{'N3ies,;r�.s�'m� LOCK, R. l45, 39 Cortlandt St., New York 

��� WORKSHOP E���. 
Withoutfits of Barnes VIlood and Metal Working .cQ- . FOOT POWER -a t��, MachInery yoU can 8uccesBfufl,. com .. pete with Factories that URe steam 
�h�e�h�ot����r!ii�::�F�!:�n ��fr;:s made. lave stood the test twenty years. 
SeW.f�.c�a�f)HNA�l"R';iES t999 Rub)' St •• 

F.!::'s,;eh�m��n.ff¥:\f�.:':;'''ad���r�? 'h'i.'t!i�:�� VEGETABLE PARCHMENT.-A VAL-
free. GEORGE P. t:1,ARli, uable paper on the properties, uses and mfLnufacture of 

Box L, Windsor LOl'ks. Conn. this product. Contained In SClENTIFrc AMII:RICAN Sup­

ARTESIAN WELLS -BY PROF. E. G. Smith. A paper on artesian wells &8 a SOllrce of �:�erw8��lY80::secnbt!�i�:10r:��::e�O�li���i�� a:e'ii supply. Contained In SCIENTIFIC AMERICAN SUP­PLEMENT. No. 943. Price 10 cents. To be had at this office and from all newsdealers. 

OIL WELL SUPPLY GO. 
Manufacturers of everytbinlr needed for 

ARTESIAN WELLS 
f�o�I�:.r=�: W::���rcri�' Tools, etc. III us'd catalogue, price lists, 

and discount shuts on t'equest. 
Pitlibnrg, (hI City and Bradford, Fa. 

Also, 32 Cortlandt St., New York. 

STOREKEEPER*ax���� Register. It gives you a record of the days'sslesthatcan be swom by. 
Enforces acc urac y and honesty. Three duplicate tickets, one for 
;�,.0c:?rif��t�: ��::ta�e� �::3 will SBve you many times its cost. Best "Day Book" on earth. ee.n!i for an illustrated catalogue wnlcn tells you all about it. 
CHICAGO AUT. REBISTER CO. 

lM MONROE STREET. CHIOAGO 

�8u USE GRINDSTONES? 
If so, we can supply you. All sizes 
mounted and unlnoulued. always kept in stock. Remember, we make a 
�r:t��gg�::,le�':l;Z� ��i��gsJ't 
Tbe CLEVELAND STONE CO. 

2d Floor. Wilshire, Cleveland, O. 

T� Scientific A merican 

PUBLICATIONS FOR 1894. 
The prices of the different publications In the United States, Canada, and Mexico are 88 follows: 

RATES BY MAIL. 
The Scientific American (weekly), one year $3.00 
The SCientific American Supplement (weekly), one year, - - 5.00 The Scientific American, Spanish Edition (month-ly), one year, - 3.00 
The Scientific American Architects and Builders Edition (monthly), one year. - - 2.50 

COMBINED RATES. 

�M: �'b'vrc1?�8N INVENTORS. 
Experimental work of every description. Antomatlo machinery desilllled and built. or Send for circular. MALTBY MJj·G. CO.� Brooklyn, N. Y. 

MESSRS, MUNN & CO., SoHo1tors of Patents. have had nearly fifty years' continuoue experience. Any one may quickly 88certain, free, 
wh��'i.�l:� 1:!�rtY!�ro K[�brd.� F:mmunicatlons strictly confiden-
��� to �bt.ag,d�t?�:' �:nf"�ts and 

PATENTS 

TYPE WHEEL8 .... 0DEL8 LPPER'MENTAL WDRK.IMAU.·MADtIIlEllY 
NDVEU'1E8.E.Tc.. NI.W1DRK anraLWDM. IDD "A_AU m; tLT .. 

WHAT._JlAVE YOU '1 
We have nnequaled facilities for marketing New 1J>. ventlons, Household Articles, Novelties, etc., to manu­facturers, jobbers, wholesale dealers and for newspat>!lI' premiums. Will make liberal terms. Write us fully 

F1\r"b�¥�Eam��M.��y*�b�el�e.%'ific.:g:Y1T�s 

Experimental & Model Work 
Electrical Instruments, Fine Machinery, Special App .... mtus, Telephones, Photograph Machines, Repairs, etc.. 

E. V. BAILLARD,106Llberty Street, N. Y. 

OODEN TANKS. 
F�ul\�����"s��l�'g':e::t�=�s. La. Red Cypress Wood Tanks a speCialty. 

W. E. CA I,DWIU, I, CO., 217 E. Main Street, Louisville, Ky. 
A BRIGHT ACTIVE MAN OF FIFTEEN YEARS' experience jobbing eDJrtnes and machinery In Chi­cago and the West wants to add to his line something of merit. Knows ihe Western trade thorollj!'hly. Will handle goods on a strictly commiSSion basIS. Corres-
t'�=f'.::tJf��?Ne�i��:s���eerjng," room l3O, 

STEREOPTICONS. 
MAGIC LANTERNS AND 
ACCESSORIES. SEND FOR CATALOGUE. 

The Scientific American and Supplement - '7.00 H Y P NO TIS M: :s8;e:c��rre�b�;'i::i)"J'�e� sfll:,':.�X Th"e����t:1:,'i"A�er!can and Architects and Build: 5.00 book, S I. Dr. Anderson, S.A.9, Masonic Tern .. ChicIIgO 
TO CHAS BESELERMAKER218CENTRE 5T. " NEW YORK. 

The Scientific American, Supplement, and Archl-----------------------.---------�------------

tects and Builders Edition, - 9.00 
ProportWnate Rates 1M Six M onth.8. 

o;re��������'i ��U'�rder�rlt by postal 
MUNN &; CO., 361 Broadway. New Verk. 

CRITERION MAGIC LANTERNS And 
Stereoptioons. 

O!l. Lime or Electric Light. Front of Lanterns easily removable for snbstltntlon of i!cIentlfic attaohments. We make lanterns and views for all kinds of U888. pr(Jat,lJl"O' .... f�e�. 01. B. COL'I' \� (,'0 .. 16 Beekman "'t .. liewVork. J8II La Salle Street, ChIcago, m. mo _kat Street" San FI1oIu:iIIeo, CIII. 

© 1894 SCIENTIFIC AMERICAN, INC. 

PLEMJONT, No. 94�. Price 10 cents. To be had at this Qffice and from all newsdealers. __ HIGH GRADE ONLY. Warranted. Contract­ors desiring a trustworthy Jack Screw. ad­dress RUMSEY & CO., Ltd., Seneca Falls. N. Y. 

INVENTOR WriteU8. We 
'�:�oray L.;��, 

machInery to work both 'w';,,!:�p:.':;� �!�� 
Call make your invention cheap. DOW WOOD kIRON WKS .. Louisv ille, Ky. 

A Valuable Eook 

12,500 R;,ceipts. '2'08 Pages. Prie e $5. 
Bound in Slteep, $6. Half-lIlo,'occo, $6,�O. 

This splendid work contains a careful compilation of the most useful Receipt. and Replies given In the Notes and Queries of correspondents as published in the �ci­en ti lic A Inerica n durinll the past fifty years; together with many valuable and important additions. 
h:::��ll�l�g� V:eJ;� ��: alb�a���e�tr�h:��: :r: being represented. It is by 7ar the most comprehensive volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud. ies and practical experience of the ablest chemists and workers in all parts of the world i the information gjven 
�g��fs��ci�� gbt��s�i;�t��r ���tf�e�nd condensed in 

Almost every inquiry that can be thought of. relating to formulre used in the various manufacturing indus­tries, will here be found answered. 
Instructions for working many dUrerent processes in theartsare given. 

pr��gry �M fi� �'l,,..m�� ��h %"a'tc� g� ���:;t;t;;1; v&.lue lri their respective callings. 
Those who are In search of Independent business or 

�l:'�t'�II:��i�'Jat'.f t: Weht':.�..:fsa�¥f:J:-:i':e�':t suggestions. or Send jM Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Br_dway. New Ye.,k. 
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