
A Great Repository of Practical ana 
Scientific lnformntion. 

One of the Fullest, Freshest, and Most Valuable Handbooks oj the Age. lnaispensable to Every Practical Man. 

Price $2.00. 
Free of Postage to any Address In the World. 
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College of Eldena, Prussia, and William H. Wabl, Ph.D. 
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trated by 78 engravin�s, one VOlume, over 500 pages, 
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of matter. ' 
Price $2.00, free of postage to a,ny address Vn the world. 
t:r A cirC'l},lar of32pages,shoun,ng the fuU Table oj (Jon

tents of this important Rorik, sent by maU jreeojposta.ge 
to nny one in any part of the World who will furnish his 
address. 

HENRY CAREY BAIRD &. CO. 
INDUSTRIAL PUBLTSHEHS.BoOKS>:LI"ERS & IMPORTERS 

SIll Walnnt St., Philadelphia, Pa., U.!'i. A. 

CK ct, ORE BREAKER 
. Capacity up to 200 tons per hour. 

H ... produced more ballast, road 
metal, and broken more ore than 
all other Breaate s combined. 

Builders of Hig-h Grade Mining 
Machinery. 8end for 0atalogues. 

CATES IRON WORKS, 
:)oeSo.Clinrnn �tu(:hicnllo 

136 C,.Llberty Street, New York. 
237 C J'ranklln St .. Boston. Ml1sP 

ARTESIAN WELLS -BY PROF. E. 
G. Smith. A paper on artesian wells as a source of 
water supply. Essential geolollical conditions of arte
sian .wells. Some chemical features of artesian well 
supplYa Contained in SCIENT1FIC AMERICAN SUl»
PLPlMENT. NO. 94;1. Price 10 cents. '1'0 be had at this 
office and from all newsdealers. 

J tituti fit �mtti'JlI. 
* THE" MUNSON" TYPEWRITER. * 

This machine is an "evolution," the outgrowth of years of experience and the 
best results of scientific work. Its r,rinclPles aweal at once to the 
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INTERCHANGEABLE STEEL TYPE WHEEL, 
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Highest Medal Awarded, World's Fai'r, Chicago, 1893.. Send for circular to 

The Munson Typewriter Co., 162 S. La Salle Street, Chicago. III., U. S. A. 

SEND FOR QUICK BARGAIN LIST OF 
MICROSCfh'I<;S. OBJECTS, l BOOKS. ACCESSORIE";, .. te. 

Ready March 13th. 

'. DRAFTING INSTRUMENTS. 
We have a really g-ood set containing one 

. 
pair 5" diViders with fixed needle pOint, . pen, �ncil point and lengthening bar. one 
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In satin lined morocco case for." " .. " " ... ... .... $6.00 
PROJECTION LANTERNS 
Using petroleum, from, ' , ' .... ,. $26 to 860 
Using lime light, from " , .", ,$.'ifl to 82.'iO 
Using electric arc, alternat'g or direct 1150 

I,ANTERN SLIDES. �I:!!!!!l!!!lb... 
WORLD'S FAIR VIEWS 

lllustmteri catalogue froo ONLY ;j 'you mention this Ad. and. sped· 

�fr��at class of instrumunts is de- ,,';'=�:1l=������ 
QUEEN & CO., Inc" 1010 Chestnut St., Phila. 

FASTER THAN SHORTHAND r 

without a teacher; no IrnowledlZe 
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8th Floor, World Building, New--"-··-·-�. 

�M;: �1j.�1�\'1�.v N INVENTORS. Experimental ,work of eV'lry descr[ption. Automatic machinery deSljUled and bmlt. IIll'" Send for Circular 

.--===----� Pipe Frame Truck Baskets 
Wire Standard Truck Baskets 
STEEL and WOODEN TRUCKS 
PlPE FRAME SHOE RACKS 
WIRE LOOP SHOE RACKS 

L. MURRAY MOORE, 
Uochester, N. Y. 

VOLNEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, ana ELEVATURS 

PROVIDENCE. R. I. 

The McCONNELL 

Gorm Proof Filtors 
REMOVE MICROBES 

-AND-
All Kinds of Disease Germs. 

Is a Filter and Cooler Cmnbinea. 

The Ice a. It melts is filtered. 
No other gravity filter does this, 

The McConnell Filter CO. 
BUFFALO, N. Y. 

. Wilson's COlnlnon SenMe Ear J)rulnM 
• New scientific invention, entirely di:lferent 

p' 
, in construction from all other devices. AB-

• ., sist tbe deaf when all other devices fal� 
and where medical skill has given no relief. MALTBY MF'G. CO., Brooklyn, N. Y. 

• 

SANITARY SOAP VASE WORLD'S FAIR HIGHEST AWARDS 

� and HEAD NOISES relieved b y  using 
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for pampblet. r:r ItIlmtion t his paper. 
WILSON EAR IIRUM MFG. CO., 

DrnmmpolltioD. LOUISVILLE, KYa PREVRN"'� disease, waste, pilfer· 
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AFFORDS each user fresh, dry 
pure soap. 

The Only Olean, Sanitary. and Safe 
'way to use soap. 

W. R. RANNI E. 
Rochester, N. Y., U. S. A. 
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tuted for celluloid or rubber In the manufacture of a 
type surface �ltlte for printinll purposes. may find a 
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KNIT TING MACHINERY. 
Knitted underwear iSln vogue. The best 

machinery for its manufacture, such as 

SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 
are made by SCO'rT & WILI,IAMS, 

le077 E. Cnmherland Su·eet. 
Esta/,/ished 1865. Philadelphia, Pa., U. S. A. 

W ANTED. �in�g
r
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in iron and wood-working machinery in detail, and po
se ses executive ability and capable of man�ing men. 
Undoubted references required. State age and past 
experience. All communications confidential. Address 
R. & B. lI! �'G. CO., Box 1592, Philadelphia. Pa, 

VANOUZEN SJ�M PUMP 
THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
in Order, never Clog. nor 
"v,opv· Pnmn Guarantud. 

to pe'-Hour. 
Cost $7 to $75 euh. Addre •• 
THE VANDUZEN & TIFT CO., 

10% to 108 E. S.,ond St.. Cinoinnati, O. 

Trees and Shru bs. 
Parsons & Sons Co. 

Ltd. 
Kissena Nurseries, Flushing, N. Y. 

J.UST PUBLISHED. 

s; tar * lIla p� 
By Richard A. Proctor, F.R.A S. 

* * * 

A series of twelve elegantly printed Maps "f the 
Heavens, one for every month in the year. Specially 
prepared for use in Nortb America. With descriptions 
accompanying each map, giving the names of the prin
Cipal stars and constellations, showing their relative 
posilion� at given hours and days of tbe month. 

A most beautiful and convenient work, specially 
adapted for thE> use of those who desire to acquire 
a general knowledg-e ().f the starry realms. 

'1'0 which Is added a description of the method of 
preparing- and using artificial luminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and constellationEl. by Alfred Ea 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 
S2.!J0, postpaid. 

MUNN & CO., Publishers, 
361 Broadway, New York. 

Medal & Diploma 
on our INCUBATOR and 
BROODER combined. 

Medal on Hot Water 
Brooder. 

Old " Behable" Lrads Them All. 
If.J1ou are Interested In 
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�!...------ i?;;ftit��t,;- :�iN:y vc��� 
Reliable InCUbator & Brooder Co., Quincy, III. 

VEGETABLE PARCHMENT.-A VAL· 
uable paper on the properties, uses and mRnufacture 01 
this product. Contained In SCIENTIFIC AMRRICAN SuP. 
PLEMF.NT, No. 9"'5. Price 10 cents. To be had at this 
office and from all newsdealers. 

F0Fool�1�EO';;':\hYi�u:rs
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ply to G. T. WILLIAMS, CA8ANOV A, VA. 

-AND-
CUTTING·OFF MACHINES 

Both Hand and Power. 
Sizes 1 to 6 inches. 

G
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/Stocks ana Dies t "'IIi<"",'salty acknowledged to be 
IIll"'Sendfor catalog. 

Armstron2 Mfg. Co., 
Bridgeport, Conn. 

m.��Ik� HARRISON CONVEYOR! 
Ha!�fing Grain, Coal, Sand, Clay, TaR Buk, Cinders, Ores, Seeds,&c. 
ct�=l BORDEN, SELLECK & CO.,IMJ.��';,1'8tIChicago, IlL 

CA N I OBTAIN A PATE NT? For a 
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experience tn the patent business. 3'ommtinica
tions strictly confidential. A Handbook of In. 
formation concerning Patents and bow to ob
tain them sent free. Also a catalogue of mechan. 
ical and scientific books sent free. 

Patents taken throullh Munn & Co. receive 
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ont cost to the inventor. Tbis splendid paper. 
Issued weekly, elegantly illustrated, has bi; far the 
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Bulldi� Edition montbly, '2.'!Jt a year. Single 

C�ie8, 2� cents. Every number contains beau-
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THE LINK- BELT COMPANIES, 
PHILADELPHIA. NEW YORK. OHIOAGO. 

�rf.\�'t.�'1":I��
h
U���Ea:�

I
"Je�'t:s� 

use 
Ewart 1,lnk-Belting (31,reglllar slzesl. 

l'i\�lb'r'i,��r':h�[eels"ell:�b�[.ansmlsslons, 
cant Journal Bearings. 

Machinery for elevating and 
conveying any material. 

Philadelphia address, 2020 Hunting Park Av. 

MANUFACTURINC 
RUBBER STAIVIPS 
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requirinll little capital. Our V ulcanizers re
ceived Highest Award, Medal, and Diploma, 
at World's Falr,I893. IIll'" Circulars free. 
Barton Mf�. Co, 336 Broadway, N. Y. 

EXPERT MODEL MAKINO.Est���hed 
J. c. SEYL, Prop. ChiC8!l'o Model WOrks, Chicago, Ill. 179 
E. Madison St. Write for Catalogue of Model Supplies. 
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R' nt Medicated HalrClotb Lined 
HA ItNES,", I' A J) fnr sore 

• I � ; 
backs and necks on horses. 
A sure cure. An absolute 
"reventive. GEO. E. ELY 
& CO., ROCHESTER, N. Y. 

DEAFNESS & HEAD NOISES CURED 
by INVISIHLE Tubular Cushions. Have helped 
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TELEPHONES :�::���i��:' , Conn. 

EX>G-E T'C»OL& 
are often nearly ruined by usIng a grind· 
stone not adapted to the work. Our �,','�: 

F��":d��:r::y
vt.ro��y of grits 

or Ma'lJ we send you our Catal()(}1u, 
Which 'will give 1JO'U some informatil1n? 
GRA FTON STONE COMPANY. 
No, 80 River Street, GRAFTON,_O_H_IO_. 

__ _ 

TE£:E "C:OLIN":J:J 
ABD GASOLIBE EBGIBES, 

fROM 1 TO 10 HORSE POWER, fOR ALL POWER PURPOSES. 

THE OLIN GAS ENGINE CO., 
222 CHICAGO STREET, BUFFALO, NEW YORK. 

© 1894 SCIENTIFIC AMERICAN, INC, 

�: '#I til.) #;.1.» 
To hit OW'D interest. who deals in Arma and Ammunition or lI'ho ahootaa Rile 
Pu.ol. or Shot Gun and hu not a copy of IDEAL HA:ND HOOK, No. 4. A 
:�r��:1:::: r:::nrr:=E t::l�\,::·��e8:: 8���:r ��D.) BE 
IDEAL MiI'G. tJO .• Drawer860, New Unveil. tJt •• t:. S. A. 

,GAS IRON, $2�1 
Does the work of'six. 
Costs �c. a day to bellr. 
�rn�f:r::i���rr:llla�:1t�h'ed 
Delivered free on receipt 0 f price. 
Send for descriptive circullJ,rs. 

THE BOLCIANO 
, WATER MOTOR CO., 
416 WHter St., Bnltlmorl".Mda 

llolglano's Perfection Gas Iron, 

VELOCl'l'Y OF ICB BOATS. A COL· 
lection of interesting letters to the editor of the SCI EN. 
TIF1C AMERICAN on the Question of the speed of ice 
boats, demor:stratinll how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diallrams. Contained in ISCIENT1FIC 
AMERICAN SUPPI,EMENT, No. 214. Price 10 cent •• 
To be had at this office and from all newsdealersa 

AND NO OTHfR. 
You Cannot Cut Yourself. 

A DeliCious Shave. 
No Skin Disease. 

A CONTINUAL ECONOMY. 
Lasts a Lifetime. 

Razor, $2.00. 
Machine and Strop, $U5. 
Botb in one box, $3.15. ASK YOUR DEALER. 
E. LOTHAR SCHMITZ, 92 Reade St., New York. 

No man seeking small power, one, two and 
three H. P •• would buy anything but the 

if he investigates its merits, which 
are the canse of its wonderfnl 
demand where introduced. IIll'" Send for '94 Catalogue .. . , 

P. F. OLDS 8c SON, 
Box 218, 

LATHF. (foot), new, cheap, 4 ft. bed .... compound slide. 
rest, hand-rest, all chucks complete. v., Box 773, N. Y. 
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. 
Red Cypress Wood Tanks a specialty. 
W. E. CAI,DWJo:LI, CO .. 211 E. Main Street, Louisville, Ky. 

STEVENS PATENT 
SPRINO INSIDE CALIPERS 

I.ender, No. 72. 
Price, by mail, postpaid. 

'inch . . . .  $0.7515 inch ..... $0.80 I 6 inch .... . $0.85 
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v1ders and Calipers, Ideal Surface Gau,zes. 
Depth Gaulles, and .. ine Machinists' Toolsa 

t:r Illustrated cataloQ1l.ll free to all. J. STEVRNS ARMS & TOOL CO., 
P. O. Box 280. Chicopee Falls, M.s .. 

IMPROVEMENT OF THE DANUBE. 
-Full particulars of the ,;rreAt en�ineering work of re-n .. 
derinll the course of the Danube River regular by diking
it, givinll 1t a uniform width of 300 meterfl and forminll R. 
new chanm�1 tbrough itR bendR. With 10 illustrationBa 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
943. Priee 10 cents. To be hud at th Is office and from 
nil newsdealers. � MANUF'ACTURE. TO ORDE.R 

PECIALTIES & NOVELTIES-PATENTED 
ARTICLES-SMALL OR FINE. MACHINERY. 

SEND p.� U,ut OTTO KONIGS�OW - fg"1���49 MICHIGAN ST. CL£V£LAND, O. 

INVENTORS Write us. We have�erfect facilities 
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c�h�an�I';; c�al�s�p';;; eo;cl:Oa-';I+:-',ies. SOUTHERN ENGINEERING Co., 
Electrical and Mechanical Engineers. Louisville, Ky. 

Study Electricity at Home 
�eg�. 
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T� Scientific A merican 

PUBLICATIONS FOR 1894. 
The prices of the dilferent publications In the United 

States, Canada, and Mexico are as foHows: 
RATES BY MAIL. 

The ScientIfiC American (weekly), one year $3.00 
The Scientific American Supplement (weekly), one 

year, - - - h.OO 
Tbe ScientifiC American, Spanish Edition (month. 

ly), one year, • 3.00 
The ScientifiC American Architects and Builders 

Edition (montbly), one year. • ' . 2.50 
COMBINED RATES. 

The SCientific American and Supplement· $1.00 
The Scientific American and Architects and IIulld· 

ers Edition, • • 5.00 
The ScientifiC American, Supplement, and Ar�hi-

tects and Builders Edition. 9.00 
Prnpnrtinnate nates ,for Six Months. 

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

MUNN & CO., 361 Broadway, New Y.rk. 
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