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

810 Walnut l"lt., I'hiladelphia, Pa., U. S. A. 
IlTOur new and Revised Catalogue of Practical and 

Scientific Books. 88 pages. 8vo, and our other Catalogues 
and Circulars. the whole covering every branch of SCI
ence applied to the Arts. sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

The McCONNELL 

Gorlll Proof FiltBr� 
REMOVE MICROBES 

-AND-
All Kinds of Disease O-erllls. 

1 s a Ftlter and Cooler Comb'ineil. 
'rbe ice as it mel ts is filtered. 

No other gravity fllter does this. 

The MCGonnell Fllter CO, 
BUFFALO, N. Y. 
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'.'.�-�::-�� -::. -- - :�:.'.-.' 1.:1 sale. Send three .st�mps (6c.) 

_". ",F>-- L for Phol� 'E.
d li"icf�t��� to 

. Box 70, lHedfm'd, N. J. 

PURIFICATION OF SEW AGE AND I of Water by FiltratioD.-Abstract of a paper by H. F. 
Mi11s, C.E .. containin much infurmation that can be 
put to practical use wterever artificial means are necel--
8aryfor a sufficient Rupply of pure water. Contained in 
SCIENTlE'IC AMERIUAN SUPPLEMENT. No. 9a�. Price ]0 cents. '110 be had at this office and from all news
dealers. 

NO 

VANDUZEN SJi�M PUMP 
THE BEST IN THE WORLD, 

Pumps Any Kind of Liquid. 
Alwa.ys in Order, never Clogs nor 
freezes. Every Pump Gua.ra.nteed. 

SIZES.-G.11ons per Hour. 
Cost $7 to $75 each. Address 
THE VANDUZEN & TIFT CO" 

102 t 0108 E. Second St., Cincinnati. O. 

BUYER, 
how�ver well informed, can afford to b e without 

SEEGER & GUERNSEY'S 
Cyclopedia of the Manufactures and Products 

of the United States, 
It comprises every article made in this cnuntry, from 

a carpet tack to a man-of-war. And under each article 
are given the names of the best manufacturers. 

One vol" 1500 pages. Pdce $J 0, can'laue paid. 

THE SEEGER & GUE1tNSEY COMPANY, 
7 Howling G"eell, �EW YtlltK. 

0IeNO Rider� 
can afford to be without this brake--
Comfort, Economy, Safety-all de
mand it. It is automatic and as �UiCk 

ARA B lbr "te��i;t'\v�h8::f.!l�g;::�,u· end 

BAILEY MFG. CII. , 207 S. Canal St., CHICAGO. 

Responsible parties to take out letters patent in for-

W
E CAN DO IT!,- • I 

models, Patterns, Machine Wm·k. 
pr' Machines and Castings in Quantities. 

'J'OPEKA FOUNDRY, TOPEKA, KASSAS. 

Capacity upto 200 tons per hour, 
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Machinery. King-Darragh Con-' 
centrator. Connersville Blowers. 

l:'\end for Catalogues i 
CATES IRON WORKS, i 

• )U(��O�(jlillltnl �r •• Chi(�ag-() 
Y. 237 C. Franklin St .• Boston. liaps. 
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stamps for produci ng 5OCIO gross weekly. by experienced 
workers. Tbis is a bona fide o:trer to close an estate. 
Address 2173, SELL. 167 Fleet Street, London, England. 

CYCLOMETER, No.2. 
Acknowledged b y all first-class deal
ers and riders to be the only accurate 
instrument for measuring di stances 
on safety bicycles. Weight four ounces, complete. Lightest made. 
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1, for $7.50. Delivered free on receipt 
of price. 
HiLLIARD (:Y('LOlllE'l'ER (:0. 

U28-30 N. 40th Street, 
PHILADELPHIA, P..A.. 

ved Monitor Incubator. Hundred. Of testimonials as to its merits over all other makes. 
MEDALS and DIPLOMA AWARDED AT Til" WORLD'S J'AIR. 

Large�� ;�\: c��s�: fltamp. 
tU RACE ST., BRISTOL, COMN. 

�parsons Horological Institute. 
earn the Watch Trade 

eign countries on the Seal's Glass Mandoline, U. s. Engraving and Jewelry Work, Patent, No. 518,900, issued April 24, 1894. This is a valu-
able patent. and is a good openin� for party with some D·letz Safet� M·III Lantern Brilliant light. 

D'ARSONS IDE & CO � Qirc'ular free. money. Liberal percentage allowed, " Perfectly safe. 
.-, I ' Address T. T. �EAL, Bellaire, O. BUrns kerosene. �Hcular free. Sample (expressage paid) 

302 Bradley Ave" PEORIA ILL for $1.50. R. E. DIETZ Co., 77 Lalglit Street. New York. 
-- --, .- The Philadelphia College of Horology PIPE * THREADING 
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To hi, m,n interest, who druls in Arms und Ammunition or wlJO shoots a Rifle 
I'lS�ol, or �hot Gun anil hfl.� not a (JOpy of ID.E.\L HAND �OOK, 1'10.4. "-
81' pagf'� of solid information Jll'lt out. C\leution S!'irntlfic American.) BE 
ALIVE and �cnd for onc FREI': to all countrie�. �end �tamps for po�ta�e. 
IDEAL I-IFG-. «':0 .• Drawrf 1l6U, 1\ ew 1111'\ CII, Ct •• r. �. A. 

!S"�lI'PII!'II'''''''lli1l�-
SEND 25 CENTS (Postal Note or 
silver) for new book of 30 Popular . ... , - _ t· Plans from H Houses and Cottages." k�u. How to build right and economical. 
D. HOPKINS, Archt, Grand Rapids, Mich, 

Adjustable Band Fasteners 
ForT AN K S RJ�tMI 

The Best in the "lo.'ld. 
Trythem andyou will never build 

tank without using this fastener 
make a specialty of Washing
}1�ir and Louisiana Cypress 

Tanks. For circulars and prices 
address, mentioning this paper, The WINSHIP MFG. CO • 

Sneets, RACINE, WIS. 

Patent Electric 
VISE. 

What is claimed, is time '--__ ++-"'-
saving; no turning of han- Ij�)i��iffi:"'!j� �lI�l�& b(�A�g s�i�i'�g
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'l'he �crew and nut is nnt used 1-10 as much as the I old way. consequently will lIe tha.t much less wear. 
�MAXCI<'ACTUHED BY

Capital IUaehinc rJ'ool UOo, A llhnrlh N. Y. 

VALUABLE PATENTS FOR SALE. 
New improved Nickel Soap Vase for Powdered Soap. 

Business successful. Will be generally used. Patented 
��r����a�!.

at����gJ:rIt��eifdd�:�tries. Tools 
T.P. STOWELL, P. O. Box No. 14, ROCHESTER,N. Y. � HIGII GRADE ONLY. Warranted. Contract

_ =�', ors desiring a trustworthy Jack Screw. ad- - dress RUMSEY & Co •• I .. to_. Senp(>..H YuH>:\' N. J. • 

STEVENS PATENT 
5PHINO KS:;T "OL� OALI�ERS 
I�eader, No. 73 .. Price, bymail, postpaid.. 

3inch ........ .... $0.7014 inch ............. $O.75 
Each tool will open as wide as ttslells are 
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dersand Calipers, Ideal Surface Gaugcs, Depth -
Gau"es, £tnd Fine Machinists' Tools • � Illustrated catalogue free to all. 
J. STEVENS AR,nS & 'l'OOL CO., 
P. O. Box 28J Chicopee Falls • .MIllIS. 

The VanNoman Universal Bench Lathe -JJtt��:tt:¥e-!��r�;;;l::'';ind 
AR 

A Lathe, Milling Machine, Enaravina. lIjj�iiiiiiliiii Screw CUtter and Universal Why not learn the Best Trade Grinder in one tool. The known, by attending our schuol 
CUTTING�FF})MACHINES Study Electricity at Home 

Both Hand and Power. by our correspondence method. Thorough instruction 
best tool made for all kinds where you may obtain a practical of small work. Made by and thorough course of instruc-

Sizes 1 to 6 inches. with FUEl!: ApP AHATUS. 'J'erms moderate. Cat. free. Water, Gas. and Steam Fit- I Scientific Machinist, Clevel'd, O. Waltbam Watch Tool Co. tion in aU the branches pertaining 
SPRINGFIELD, MASS. to the watch business? No ex-

ters' Tools, Hinged Pipe Vises, _____ _ _ 
Pipe Cutters. �'tocks and Vies 
universally (wknn'Wle<I,Qerl to be 
THE BEST. �;S('l1df()/" (;otulog. _______________ ______ � ___ �_·e _n_
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Free. F. W. SCHULER, Principal, 
1215 Filbert St., Philadelphia, Pa. 

n=-'AB AN-O FINE GRAY IRON ALSO STEEL 

ALLE -LEl CASTINGS FROM S�ECIAL 
ERNS .0----- N L - nNETINNING J;:po=:: PA 1i STUDY OF SNOW CRYSTALS.-BY 

Dr. G. HeUmann. An interesting paper on the internal 
and external structure of snow crys! also as shown in 
80me remarkable photomicrographs taken by Dr. Neu
hass in the winter of 1892-93. With 35 figureR. Con
tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 9� 6 and 9:> 7. Price 10 cents each. To be had at this 
office and from all newsdealers. 

The Most Useful Tool in any Shop is the 
RIVETT LATHE MADE BY 

FANEUIL WATCH TOOL Co. 
BRIGHTON, 

BOSTON. MASS., U. S. A. 
int.erI'Rt,en. write 

��C �lb'vrc1,.T'{'N N INVENTORS. 
Experimental work of every description. Automatic 
machinery deiSigned and built. � Send for circular. 

MAL'l'B Y MFG. CO., Brooklyn, N. Y. 

Illustrated in SCIENTIFIC AMERICAN, March 31st, p. 197 1 
LICHT PROOF FILM CARTRIDCES. 

NO DARK ROOM REQUIRED. 
Best and Most Practical Camera in the World regard .. 

less of price. Prices. $S to $15. 
iT Send for Description, with Sample of Work. 

Boston Camera Mfg. Co., 382 Tremont St., Boston. Mass. 

Ollf t�t:a����;f'i����l B!t�e�:u-r��fe� 
stearn bent handle. Made of best mate. . 

; no m:!e�a�!q�f:�a�! \�'�:::��";�:l����;� the oldest and best known ' 0 ; and responsible. Reference 
andseU nothingbutwhatwe Bold at the lowest factory large FREE illwtrated publillhed. 

Chicago, 11\, 

JUST PUBLISHED. 

Star * �ap� 
By Richard A. Proctor, F.R,A,S. 

* * * 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prm
cipal stars and constellations, showing their relattve 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

'ro which is added a description of the method of 
preparing and using artificial I uminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular, useful 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
$2.50, postpaid. 

MUNN & CO., Fl1 blishers, 
361 Broadway, New York. 

MODELS BUILT. 

ArmstrOllf! IHfg. (jo., 
Bl'idgepol�t, Conn. 

My shop is specially equipped for 
Fine Experimental Work in 
Electricity and Mechanics, 

Orders by mail promptly attended to. 
S. P. DENISON, • • 143 Centre Street. • • NEW YORK CITY. 

'1'tlO,.u.SDEVLI '" CO, FINJS"ING. ANNING AND o I, .,' l£HIGH 'WE ll< At,lERIGAN s;r PHILA, > 

Developing of I nventions. :'e'i.r:i'W��k 
a specialty. Best facilities and highest references. Me
chanical and Electrical Engineering. Construction and 
Buildl;'fi�lti�i:t., ME:hjrl'lj;;��dl�Eif\�C 11-m':.�tus. 
17 Lexington Ave., �. E. Corner 2311 St .• New York City • 

(GELATINE) PEERLESS READY SENSITIZE D Model & Experimental Work. �16�����e 
PAPER. Advice and ideas not charged for. Send for particulars 

GARI)A.ll &; l"lUN, 98 John Street, NEW YORK. 
Brilliant and Matt Surface. The Peerless will give finer results than can be obtained on any other paper. Has 

only to be tried to be appreCiated. Rapid and brilliant printer. Simple toning bath. Easily worked. 
:BrO�D. � Pal.:a:n.er l.\I.I::f'�. CO., �ooh.el!iil1;er, JSr. "Y. 

MEssRS. MUNN & CO., Solicitors 
Of Patents, have had nearly flfty 
years' continuous experience. Any 
one may quickly ascertain, free, 
w���h{ibl:bY 

i��tlY��fo Kl,?��b&Y C�� 
Eommunications strictly confiden
tial. A handbook of patents and 
how to obtain them sent free. 
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for any amount, rate or time. �ent on recmpt of 25 
cents. JOHN KACHELMAN, JR., Evansville, Ind. 

F 
�.ADJUSTABLE HOLDERS 1)1\: NO FOR INCA ESCtNT LAMPS--j ,t !QC.WHITE CO. WORCE.STER, 

I. ... f!l-,. SEND FOR CIRCULARS. M�S5. 

NOVV' R.El.A.I>Y! 

Fourteenth Edition of 

PATENTS MATCH � MACHINERY. E . tiS' Latest imjlroved. Complete plants furnished. JOS. c. xperlmen a clence 
taken throngh Munn & Co. receive 
special notice in the Scientific A1lUr .. 

�1�ani1�i
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Circulation of any scientific work. ts a year. Specimen copies free. 
Address MUNN & CO., 

New York, 361 Broadway. 

. BEL L TEL E P H 0 N E S r.,���\r�fJ�', �Jf:;'�'��l;i 
! all supplies for complete equipment of 'l'elephone and 
Telegr�ph lines. Send for descriptillt; pri('t li.,·\y'so Tde-

: (�2C�.:H7frCgit���'��lIS��eE�J:�wJyJ1iK� NNELL 
I--�---------------------------

A TAILOR-MADE SUIT )'��l����e t� 
Frock or Sack FOR $10 00 Suit of Strictly • All Wool Serge 

equal to any local tailor's $18.00 suit for $10 Express charges prepaid. Other -Suits 
just as cheap. We Save 60 per cent by buying 
big lots of material from makers-that ac
counts for it, Send for samples of cloth and 
tu II particulars-Cree. 

LOUIS VEHON. Tailor. X 103 Adams St .. Chica�' 

$5HAND BONE." SHELL AND CORN MILL�forPoQltr1men. 
Circular and testimonials Free. 

EGGS. 
WILSON BROS., Easton, Pa. 

Best and cheapest food known. 'Varranted 
to double egg production. Get circulars. 
WEBSTER & lIANN[TM, Cazenovia, N. Y. 

r���� TYPE WHEELS. MonELS &.'EXPER1MENTAL WORtCSMAU.MAGHIMERY �O'lELTlE5 6o.E.TC. ta.W1D� I5TENCIL WORn 100 NASSAU S! N.Y .. 

DONNELLY,1209Buttonwood Street, Philadelphia, Pa. 

ROSE POLYTECHNIC INSTITUTE 
TERRE HAUTE, IND.-A. COLLEGE OF ENGINEERING. 
Well endowed, well equipped. Courses in Mechanical, 
Electrical, Civil Engineering and Chemistry. Exten· 
�r�ra�:,

c
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ELECTRICAL SUPPLIES 
at low prices. Send for price list. SOUTHERN ENGI
NEERING CO., Manuf'g Electricians, LoUisville, Ky • 

ELECTRO-MAGNETIC 
TELEPHONES 

Our "PEERLESS" $S.OO Outfit com
prIses two Combined Transmitters and 
Receivers, two Electric Call Bells, two 
Batteries, 200 ft. Wire, (extra wire 10c. 
per 100 ft.) 6 Porcelain Insulators, com� cO plote cOllnectiolls and i1l8tructioll�; 

I- Price $5.00 by express; sent C.O . D. If 
I.Il $1.00 accompanIes ord er. Everything 
CO fully GUAIUNT.F..ED; Not a single set, 

C\I ��\ici�Iljgi�\�1 ��;:l !�
d
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c ���:�f; el��r;��'�;J,send for catalogue forI ong lines. 
�OIWLA�nDTasrt,n��ay� dITY; 

corrc
spon(ience. Sent 
bv mail or express 
prepaid on receipt 
It $�.7;-). luhaudsoule 

wllluut case, 5\)c. extra 
Simplex l}�ypewriter CO., 26 E. 13th St., New York 

FULTON FOUNDRY AND MACHINE WORKS 
2t FURMAN STREET (NEAR FULTON FERRY)' BROOKLYN, N. Y. 

FiNE MACHINERY IRON t:AIOi'l'INGl"l 
'1'001 and Pattern Makin g, General lliachinists, Hie, Press, and InterchaulLeable Work, I--Jain 

and Ornamental Japanninll'. 8ewim' Machine Needleli(B N W Brand). 
Telephone, Brooklyn 1413. E. B. WILLCOX. 

© 1894 SCIENTIFIC AMERICAN, INC 

REVISED AND ENLARGED. 
120 Pages and 1] IJ l"luPeJ'b Cuts added. 

Just the thing for a present for any man. woman, 
student, teacher, or anyone interested in science. 

In the np,w matter contained in the last edition will be 
found the Scientific Use ot the Phonograph, the curious 
optical illusion known as the Anortboscope, together 
with other new and interesting Optical Illusions, tbe 
Optical Projection of Opaque Objects. new experiments 
in Projection, Iridescent Glass, some pojnts in Photo
graphy. including Hand Cameras, Cane Cameras, etc.; 
�i�st����t�fc:l

le��i����1����{�och:��:rii��o� b���; 
Lantern Slides, Study of the Stars, and a great deal of 
otber new matter WhICb will prove of interest to scien
Dinc readers. 
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MUNN & CO., Publishers, 
Office. of the SCIENTIFIC AMERICAN, 

3tH BROADWAY. NEW YORK. 
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