
Founded by 1rlathew Carey, 1785. 

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

lSI II Wa lno , St .. Philadelphia. l'a .. U. S. A. 
lFOur new and Revised Catalogue of Practical and 

SCientific Books. 88 pages. 8vo, and our other Catalo�ues 
and Circulars. the whole covering every branch of Sci
ence applied to the Arts. sent free and free of postag-e 
to any one in any part of the world who will furnish his 
addre!J8. 

Before you Order and Subscribe to your 

FOREIGN PERIODICALS 
for next year, please send for estimate to 

G. E. STECHE��i)Q�t�� rrr30���:-ld �eri�dicals. 
Branches.-LEIPZIG, LONDON, PARIS. 

If you want the best Lathe and Drill 
CHUCKS, BUY 

ALL�LE: CA5TINGS FROM SPECIAL ERNS 
Jd '�1\ C AND FINE GRAY IRON ALSO STEEL 

. 0 FINEllNNING � Pt\i�r c; S �JI\IIC;/-IING "NNI1\l" J r.tlOMfilEHIGH AVE & AMERICAN..5T PHllA. � 

Experimental Work r':;��i�:igm��:;; 
d.esigned and built. ItT Send for Circular. 

CONSULTATION and ADVIOE to INVENTORS. 
MALTBY ilIFG. CO., Brookly n. N. Y. 

ThisiE 
OUAKER CITY 

GRINDING MILL 

A Remarkable Invention. = 

BATTERIES 
Charged instantly with a dry powder. 

M OTO R S 
�illg Machine 

SIZe, $5,00. 
Twice the power, � the cost to run. 

Just Out, 
$I-DOLLAR-S. 

EDISON Electric Motor 
For Toys and Models. 

Postage, 25 cts. Battery, 25 cts. 
Coml/lete ��l�tl":'tnh

e 
O�!flt, : $�.� 

F=======:J " Elec. Bell h - 1.50 
i.. Send Stamp jM Catalogue. 

The Stephens-Miles Electric Co. 
181) Elm Street, Cincinnati, Ohio. 

A New and Valuable Book. 

12,500 Receipts. '708 Pages. Price $5. 
Emmd in Sheep. $6. lIalt-Norocco. $6.1)0. 
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with many valuable and important additions. 
Over 'l'welve Thousand selected Receipts are 

here collected; near ly every branch of the useful 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 stud
ies 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 
conmse form convenient for ready use. 

Almost every inquiry that can be thou!<ht of. relatillj( 
to formulre used in tlie various manufacturing indu8-
'tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

J cituttfic �mtrita •• 

THE GRIFFIN MILL 
A perfect pulverizer of all refractory substances by either 

the wet or dry process. It works better and at less expense 

than any other Mill, and is conceded to be the only perfect 

pulverizing Mill manufactured. 

For FREE Illustrated PalDphlet address 

BRADLEY FERTILIZER CO.. 92 STATE ST, BOSTON. 

SCIENTIPIC AMERICAN DYNAMO. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75110-volt incandescent Jamps. or of being used as a 
5 h. p motor. This machine was constructed especially 
for the benefit of the readers of the ,scient1jic Ame'rican, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien
tifically. With 24 illustrations. Contained in t'CIENTn'IC 
AMERICAN :--UPPLJC.;U�;NT. No. �f:i:i. Price 10 cents. To 
be had at this office and from all newsdealers. 

PROPOSALS. 

N"C>TICE. 
MINISTRY OF PUBLIC WORKS. 

CAIRO, EGYPT. 
The Egyptian Government puts up to adjudication 

�g� C�a�i���·��n
l\���s6��:�nfo

oil:nil'�����Ai�a��ri:�-
with its branch lines, on the conditions of the act of 
concession and the specification, copies ci which will be 
forwarded to those who apply for them by letter ad
dressed to the Minister of Public Works! Cairo, Ee:ypt. 

Offers will be received at this Ministry up to noon on 
the 1st February, 1894-

OASTINGS and PARTS 

Persons tendering should indicate the width of the 
line, and all other dispositions relative to the type of 
permanent way and rolling stock, and the term for 

• • which they require the concession. FJ. 'his term may not 

Parsons Horologlca I Institute. eX,f'g�dJ':;i;ii::'J�vernment reserves to itself the right for 641, 865, and other Dynamos and 
Motors described in Sci. Am. Sup
plements. 

Engine Castin�s � to 6 h. P. 
TELEPHONE Materials. 

ELECTRICAL SUPPLIES. 
Send stamp jor catalogue. 

PALMER HIIOS., 
Mianu8, Conn. 

I!: 
of selectlD and accepting whichever offer it prefers, or 

earn the Watch Trade ��P���gb�. any offer, however advanta�eous it may 

Engraving and Jewelry Work. HIGGINS' 
PARSONS, IDE & CO. � Circular free. !!�!�h!t�2i�I!!I; made 

ELECTRO MOTOR. SIMPLE. HOW TO 
maKe. By G. M. Hopklns.-Descriptlon 0 f a small electro 
motor devie:lef'1 and construe ted wlth a view to assisting 
amateurs to make a motor wnich mblht be driven wltn 
advanrage by a .current derived from a battery, and 
which would hnve sutticient. power to operate a foot 
lathe or any machine requiring not over one man power. 

\\ ith 11 ftgure8 Contained in :-:Crtr.NTIFIC AMEltTCAN 
S(TPPLIl:M �;NT. No. f;41. Price 10 cents. To be bad at 
this ottice and from all neWsdea.lers. 

VANDUZEN SJ�� PUMP THE BEST IN THE WORLD. Pumps Any Kind of Liquid. 
Alway. In Order, nlver Ologs nor 

,,,, ••• , .... ..... ", •. Every Pump Guarantaed. 
SIZES.--Gallon. per Hour. 

Cost $7 to$75euh. AddrOSI 
THE VANDUZEN &, TIFT CO., 

to 108 E. Second 8t .• Cintinnati. O. 

Knitted underwear is in vogue. The best 
machinery for its manufacture, such as 

SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 

are made by SCOTT & WII,LIAM,,". 
�077 E. Cumherland Street. 

Establishert 1865. Philadelphia, Pa., U. S. A .  

302 Bradley Ave., PEORIA, ILL. 

The AUTOGRAPHIC 
REGISTER. 

A I.abor -Snving 
BusinesM Systeln • 

Enforcing HonesfY 
and Accuracy. 

Chicago Autographic Register Co. 
laO E. MOllToe Street, 

CHICAGU, ILL. 
Send for catalof)lte & price list. 

to meet the special requirements of 
K��t�l�agt�h���iefrg�, ;:i���e 
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for use as a general adhesive. 
Dealers in Photo �lIpplie8 an d 

Stationers Mell it. Circulars Emt. 
CHAS. M. HICCINS & CO ,Mfr5. 

170 Eighth St., BROOKLYN, N. Y. 

K &. ORE BREAKER 
Capacity 0 pt 0 200 t008 per hour. 

Has produced more ballast, road 
metal, and broken more ore tha.n 
all other Bread':e s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

CATES IRON WORKS, 
;)0 C So. Clint.on �t •• Chica�o 136 C, Liberty Street, New York. 237 C. Franklin St .• Boston. Mas. 

POISONOUS PLANTS AND THEIR 
Poisons.-A paper by J. Guardia, F.R.M.S., in which the 
������ fn
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ons were produced. Contained in SCIENTII�IC AMERI
CAN SUPPLEMENT, Nos. 916 and 917. Price 10 cents 
each. To be had at. this office and from aU newsdealers. 

St���� ��e� ��e�:: ��b�k�d 
Morlel and };xperimenrai 'Vol'k. 
Small Machinery, Novelties, etc., man-

ufactured by special contract. 
ew VorkSlencil Wks.l00 Nassau St, N.V 
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G S Inven����O�)�a:tt�I��EPAe!:,loped. G K K IKE , 20��200 Eaat 4:ld Street, New York. 

FROM I TO 10 HORSE POWER, FOR ALL POWER PURPOSES, 
q;-HE OLIN GAS ENGINE CO., 

222 CHICAGO STREET, BUFFALO, NEW YORK. 
---------------� 

.All .. bout it tn O!rcul ... r from W_ B.. BE.I.'::H, 
44S Water 1Ilt.! Bri�e:$ 4Jonn. 

,,;:,,'#CW'.=« :rnt.: ,lJ4:IA 

J'D E A F N E S S �Z�!��ru�Jan :x�o�t�����n1!re�i;g a��� 
of the finest fore!'ltry exhibit that the world has ever 

S S seen. Contained in SCIENTIFIC AMERICAN SUPPLEw , and HEAD NOI E relieved by using. MENT. No. 9�3. Price 10 cents. To be had at this 
Wilson's COln lno n Sense Ear Drums office and from all newsdealers. 

The Orcutt Comp'y Leading Lithographers 
W.D.OB.CUT1',GSNL.MGB. 

COl"ttlSp'd"1XI eoUcited. Chleqoo. 

New scientific invention, entirely different 
in construction from all other devices. As
sist the deaf when all other devices faiJ, 
and where medical skill has given no relief. 
'rhey are safe, comfortable, and invisible; 
have no wire or string attachment. Write 
for pamphlet. lW" ]l.fention this paper. 

WILSON EAR DRUM MFG. CO., 
LOUISVILLE. Ky. 

INVENTORS, ATTENTION I 
We want meritorious Household Utensils and {>atent

ed novelties to introduce. Inventors are inVIted to 
correspond with us. 

W. H. KERMAN & CO., NAPOLEON, OHIO. 

0150 �:����r:x��r:d�I�:tRo�: and guaranteed fer 10 year •. Shipped any. 
fI/lnce. 76�n:�� �=l W:ld�:I'r ��;!���d:: 
Buy (rom faotory, save dealers' azrl agentlJ' profit. Write to·day for our LARGE FREE CATALOGUE. 

P f t N F"I 
MI/a" Orlord Mfg. CO., 342 Wabash Ave., Chicago, 01. 

er ec ewspaper I e � ie,'i'?o����I1\la���i��C�c���\{i�I:��� i The Koch Patent File, for preserving Newspapers, Mag- 103 C ourt �t., New fluvell, Con ll . 
azines, and Pam�hlets. has been recently improved and , -=c-. -----------'..------�--
price reduced. �ubscribers to the SCIENTIFIC AMERI- I Wa nted.-The address of Toy Manufac'g Companies. CAN and SOIENTH'IC �MERICAN SUPP�EMENT can be , Beaumont & Barner, 1307 Franklin St. Kansas City Mo. "jW,plied for the low pnceof $1.50 by mall. or $1.25 at the " 

P.s8iE�WicP
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b��r�n"i.des*e�����jti�� INTERES'rING FACTS CONCERN-every one who wishes to preserve the paper. Address ing Woo d.-By Mr. Saley. A PH per on the output of 
MUNN & CO., Publishers SCIENTIFIO AMERICAN lumber in the United States. a n d  the uses to which the 

various kinds are put in the manufacturing industries. 
Contained in SCIENT[FIC AMERICAN SUPPLEMENT, 
No. 91 S. PrICe 10 cents. rro be had at this office and 
frowa.1l newsdealers. 

STEREOPTICONS. 
MAGIC LANTERNS AND 

ACCESSORIES,SEND FOR CATALOGUE 
TO CHAS BESE.LERMAKERCIBCENTRE ST. 

" '. NE.W VOF;tK; 

AN IDEAL STUB PEN-Esterbrook's Jackson Stub, No. 442 
A specially EASY WRITER, a COOD INK HOLDER and a DE LICHT to 
those who use a STUB PEN. ASK YOUR STATIONER FOR THEM. Price, 

$1.00 per gross. THE E8TER13ROOK STEEL PEN CO., 26 John St., New York. 

Useful Books! 
Manufacturers, Agriculturists, Chemists, Engineers 

MechaniCS Builders, men of leisure and professional 
men, of all classes, need good books in the line of 
thei"r respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for it. and it will be mailed to 
them. Address, 
IUUNN & CU., 3("1 Broadway, New York . 

� ALANSON CARY � � 
ANUFACTURtR OF I- SPRINGS �' 

til 07JJJUiIIIIIIJI S T E: E OF EVERYilESCR I PT I ON 240 & 242 W. 29!!1 Sf NEW-YORK 

The S"�ientific A merican 
PUBLICATIONS FOR 1894. 

The prices of the different publications in tb.e United 
States, Canada, and Mexico are as follows: 

nN.' �]H 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. 

The Scientific American and Supplement - $7.00 
The Scientific American and Architects and Build-

Those who are in search of independent business or � 
employment, relating to the borne manufacture of sam
ple articles, will find in it hundreds of most excellent 

�ERFORATORS OF ALL METALS 
Wor�����ni�� ::;� (���::�lin s�� ���sWal!�sW�r�:�:le

bvC:l��::�h�� b:r�t���:: 

ers Edition, - - 5.00 
The Scientific American, Supplement, and Archi-

tects and Builders Edition, 9.00 "uggestions. 
IT Send jor DescripHve Oircular. 

MUNN & CO., Publishers, 
8fJJ£NTIFIC AMERICAN OFFTCE. 

36. Broadway, New York. 

rators, Corn Shellers. and all kln� of Grain Cleaning Machinery. Heavy �teel and Iron 
Plates and Cylinders for Screening Ore, Coal, Stone. For Filters, Strainers, Ventila-
tp:, 

a
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����se�r:fs�Cial sizes for CotI�e Clean-

The IlarJ"illgtoll &:; KinK' I�el'foratillg Uo o. Cllicllgo, and 284 Pearl St .• N.Y 

© 1893 SCIENTIFIC AMERICAN, INC 

Pmpn"l"tirmafr Hafrs fnr Six }\fnntlls. 
This includes rostage, which we pay. Remit by posta) 

or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York 
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