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

810 Walnut St., PhUadelphia, Pa., U. S. A. 
!IF' Our New and Revised Catalogue of Practical and 
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For the Pictorial and Uterary Presentation of 
the Events of the Day 

Harper's .�c· �. 

.,�. .� Weekly 
TAKES THE LEAD. 

111 addition to its many other attractions, i1Ius� 
trated records of the achievements in 

"'. SCIENCE AND ART .'" 
form a notable feature. Dqring .894 there have 
been capital articles on such topics as: 

Chicago Drainage Canal. 

Recent Excavations at Dashur, 

Gold .Mines of Colorado. 

Egypt. 

Need of a National Health Board. 

Electrioal Industries. 

Cleansing the Streets of Paris. 

Constant advancement in excellence is the chief 
guide in the direction of HARPER'S WEEKLY, 
and, with almost boundless resources, itwill con� 
tinqe to treat every scientific event of public in� 
terest comprehensively and at the shortest notice. 

VANDUZEN SJ��M PUMP 
THE BEST IN THE WORLD. Pumps Any Kind of Liquid. 

Order. Dever Clogs Dor 
Guaranteed. 
ES.--to lonl per Hour. 

Cost $7 to $75 each. Addres. 
THE VANDUZEN & TIFT CO., 102to108E. S ... nd St., Cincinnati, O. 

ELECTRICAL APPARATUS DESICNED. 
Inv*�1:��Ri'Y�I��, rai.1t.":�����ic:'�on. 

G ROUND MICA of a}�.s?e�n�es 
SHANNOCK MICA CO., SHANNOCK. ft. r. 

You cannot Cut Yourself. 
A Delicious Shave. 

No Skin Disease. 
A CONTINUAL EcoNOMY. 

Lasts a Lifetime. 
Razor,$2.00. 
Machine and Strop, $L16. 
Both In one box, f3.16. ASK YOUR DEALER. 
E. LOTHAR SCHMITZ, 00 Reade St., New York. 

SPECIAL OFFER No. 77. 
Tubular Driving Lamp. 
IT Is the only practicable 

and perfect driving lamp 
ever made. . 

IT will not blow nor jar out. 
I� Fo��� 
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IYi"ear
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headlight. 

IT�'::''ds
f�J:�,��rt.::�t 

IT burns kerosene. Jr S..w, for Book. 
R. E. DIE'I'Z CO., 

60 Laight St., NEW YORK. 
Buy a palr of our Driving Lamps at the regular 

pricf", and we will have sentto you.fre.· ofcharee 
for one yea 1', any one of the neriQdicals named 
below. Write to us. mentioning the SCIENTIFIO 
AMERIOAN and the number of this olIer (No. '1'1), 
for full particulars. 

CosmopoUtan, CUrrent Literature. Denwrest's, Frank 
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Scr.ibnerts:1't. Nicholas, youths' Companion. 
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The Phrenix Telephone Company, 
PRODUCE EXCHANOE ANNEX, NEW YORK CITY, 
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WE BUILD TELEPHONE EXCHANGES TO BE RENTED AT POPULAR PRICES. 

THE PHCENIX 
Talks Long or Short Distances. Requires no Battery nor Induction Coil. Does not 

Infringe. Works on Ground or netalUc Circuit. Is Simple in Construction and 

Perfect in Operation. Nothing to get Out of Order. Conveys Speech Perfectly. 

Articlliation is Clear and Distinct. nany Experts Pronounce it The Best. 

nr Special TerrItory and the Exclud"e UII/J of tM8 Telepllom 11k"" to Reliable Partwl Without Cost. Write for further particulars, (Uj abo"e. 

PHOTOMETRY.-A SERIES OF LEC-
tures delivered before the Society of Arts by Capt. W. 
de W. Abney, in which the author endeavors to .rive an 
idea of the general principles of photometry from the 
scientific standpoint of the qu"stion. With 19 illustra
tions. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT, Nos. 980, 981, and 982. Price 10 c<'nts each 
or 30 cents for the series. To be had at this oJfice and 
from all newsdealers. 

ABC JUST A S PLAIN is the little book .. Something 
Abont Electric Bells." Fully ilIust'd and che'f,-

:!I�� onl��� la
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MESSRS. MUNN & CO , Solicitors 
of Patents. have had nearly lIfty 
years' continuous experience. Any 
one may q'Uickly ascertain, free, 
w���tibl:¥,/�e

t�ifto t"�blY C�� �mmUnications strictly confiden-

t:�; t01b����:' ��nf=s and 

PATENTS 

A TYPICAL GOLD MIN E.-BY PROF. 
Arthur Lakes. Description 01 a well-developed typical 
gold mine 88 found in the Standley Consolidated Mine 
at Idaho Springs, Clear Creek County, Colorado. His
tory of the mine., stoping, blastinll, methods of timber .. 
ing, ore sorting, machlDery. development. With 17 illus-

g-���:"'No����b�e3�l !).�!�,.rSre�c i�i�:\�":.,,iltt,iP� 
To be had at this office and from all newsdealers. 

KLIP BINDERS 
r��t.in�Y;��m��!�f�nes

Ad'i,�ie����� 
Govt. and many libraries. uP'" S..w, 100. 
for sampl.e dozen. Covers to order. 

H. H. BALLARD, 188, Pittsfield,Mass. -----------

O EAFNESS & HEAD NOISES CURED 
by INVISIULE Tubular Cuahio ... Have helped 

com���Jhr HEAR�H�� ea� ae�:f:�Bet�i 
eye •. F. HI'COXonly,l!�S-B'way. N.Y. lfc,.;kOfproOfsFRE£ 

Gibbs' Patent Dust Protector protects 
the nose and mouth from inhaling poi-

I sonous dust. Invaluable in every 
industry where dust is troublesome. 

RECEIVER'S SALE. �tl' g}'lt':B=��'b��� 
and Tool Co., including real estate tools machin
ery'l.atterns, etc. also thousands of doilars of' orders on 
� Sev��li. ��t

B::J�t�� -f: !�� ��s'f!'t�f
H:�� 

�rii��!!-': �!�g::s 
f;;:l t��Y��r:�trn!�: To��YS�r: 

sheet metal, presses, dies, etc. The factory is now in 
�l:eratio� and all information in reference to same 
�ei;.e:.�:;;. �';,��on �'f���.:tfl!t1:��u�:r�;;���: Re-

The Most Useful '1'001 in any Shop Is the 
lIJijl V ETT J;�;r HE 

FANEUIL WATCH TOOL CO. 
BRU.It'I'ON, 

BOSTON. MAS8., U. S.A. 
Anybody Interested, write 

for particulars. The Highest Award at the World's Colwmbian EXJ)osition. 

VOLl"EY W. MASON It CO. 
FRICTION PULLEYS, CLUTCHES, ann ELEVATORS 

PROVIDENCE. R.I. 
WOODEN TANKS. 

F'lfu�����"s:�\I'lr��'!,::'!"n'Af��{!�S. 
La. Red Cypress Wood Tanks a specialty. 

W. E. CAI,DWELI, CO., 211 E. Main Street, Louisville, Ky. 

on't Kill Yourselt 
SMOKING. Use the 

RM�ESS SMOKERCURE 
NO SMOKE 

IN THE MOUTH. 
the fiavor and enjoy-

:s��a[\l���U;:�: 
makes It absolutely 

:: �tulnh�nh8a�fth�\.�J 
Send for free circular 

you are skeptical. 
RYERSON D. CATES 
B.1205.1OSL .. Salle8t.,chlcago. 

To hie own intereet, who deals in Arm! and Ammunition, or who BhootB a Rile 
PlSIol, or Shot Gun and" has not a copy of IDEAL HAND HOOK. No. 4. A 80 flagt'l! of solid information. JUlt out. (Mention Scientifio Amerinn.) BE AL VE and 8end for onoFREE to all countries. Bend stamps (or post&ge. IDEAL Mi.I'G. 00., Drawer860, New Jlsven, Ct •• U. S. A.. 

Routes and Rates to Winter Resorts 
THE B. & O. R.R. Co. has just issued Ii little booklet, 

giving the routes and rates to various winter re
sorts in Cuba, Florida, North Carolina, Virginia, New 
Jersey, Pennsylvania and Georgia. The information is 
very conveniently arranged and Indexed. Copies can 
be had by inclosing a two cent stamp to 

CHAS. 0. SCUI,L, Gen. Pass. Alrent, 
n. & o. R.R .. Baltimore. Md. 

ELECTRIC MOTOR 
A real, practical E'ectrlc Motor com

plete with battery and material for long 
use, demonstrating electricity as a mo
tive power In the same way it is applied 

lf�r'i.et;,,'l:u"ie�t��!�� 1�:��f-
made scientifically. Pricehit by maiL 
Also Self-Lighting Matc Safe, 10c., 
postpaid Jr S..w, for CauuQ{/'Ue. 

WOODS NOVELTY CONCERN 46 Cortlandt Street, NEW YORK. 

The Bailey Automatic Bicycle Brake 00 is as quick in action as thou�ht it ... 
self. So unobtrusive. the rider 
would never know he had it were it 
not for the instant and elIective aid 
!.\ftr��g��:Wt%��:::l

t�t.: &t�l':J. 

N'OVV B.EADY! 

MATCH � MACHINERY. Fourteenth Edition of 
Latest improved. Complete plants furnished JOS. C. E · t' S · DONNELLY. l2OOButtonwood Street. Philadelphla,Pa. xperlmen a cleoce 

up· TO·DATE ,CLOTHING 

Address 
OXF ORD MFC.CO .. ClothlngDept.T. 81i 344 Wabash Ave., ChIcago, III. 

WANTED ��g,1.�:fJ�� ��RArkv�.g-F�,� 
LOUISVILLE ELECTRICAL WORKS, LOUISVILLE, KY. ftD'U.S't! D'U.s't! 
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7t h· I D k points. CilrfYUlars free. GIBBS RESifI-

� rc Itectura ..rJOO S RA'l'OR CO .. 31 La Salle St .. Chlcago. 
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�150 
Useful, Beautiful and Cheap. � • 

Any person about to erect a dwelling house or sta
ble. either in the country or City, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the ARCHITECTS' AND BUILDEHS' EDITION of the SCI-
ENTIFIC AMERIOAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most usefuL They contain colored 
plates of the elevation, plan, and detail drawings of 
almost every class of building, with specification and 
approximate cost. 

. 

ni]llijT a BARCAIN-1)r WISH to sell 
I LANTERNS WANTED "Vl�IAiW 

HARBACH &CO,809FllbertSt.Phlla.Pa. ..-HIGH GRADE ONLY. Warranted. Contract
ors desiring a trustworthy Jack Screw. ad
dress RUMSEY & Co., Ltd., Seneca Falls. N. Y. 

Seventeen bound volumes are now ready and may be 
obtained, by mail, direct from the publishers or from 
any newsdealer. Price $2.00 a volume. Stitched in 
paper covers. Subscription price, per annum, $2.50. 
Address and remit to 

l1IUNN & CO., Publishers, 
361 Broad-way. Ne-w York. 

�hain..'§:. : -B.ELTING of Various Styles, ELEVATORS, CONVEYORS,'A 
.. ' COAL MINING and HANDLING MACHINERY. 

, . ',. iThe JEFFREY MANUFACTURINC CO., COLUMBUS, O. ' 
.... Bend far late c� "0." Branches: CHICAGO-NBW Y03L , 

© 1894 SCIENTIFIC AMERICAN, INC 

REVISED AND ENLARGED. 
120 Pages nnd 110 ,"upel'h Cillo added. 

Just the thing for a present for any man, woman, 

st��=, ��c�e:it�� �ht����:t\�trt!e;!!r :�itI:.�e.
will be 

found the Scientific Use of the Phonograph, the curious 
optical ill usion known as the AnortboBcope. tog-ether 
with other new and interesting- Optical Illusions, tlIe 
f:f���te�[&i������!c�gta�:s�b����. :irir;y�rWh��� 
�J�J;8 �j?iill��t�ic�rD�B���i��·. �r�c�r�arr�r�S,Fr��2 
er, Electrical Rocker, Electric Chimes, How to Color 
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tific readers. 
8(0 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail. $<1. Half morocco, $;;. 
IT'Send jor ',I.1I1<;t1"afed ctTcltiflT. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY. NEW YORK. 
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