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HENRY CAREY BAIRD &. CO. 
INDUSTRIA L PUBLISHERS, BOOKSELLERS & IMPORTERS 

Sl .. \Valllill �t •• IJlhiladelpbia, Pa .• C.�. A. 
U'I"" Our �ew aud Revised Catalogue of Practical and 

Scientific Book�. 90 pages, 8vo. and our other CatalOlzues 
and Circulars, the wl.lOle covermg 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 bis 
address. 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has th.S8 Great Advantages: 

The speed C&lI be instantlr changed from 0 to 1600 
�be��':'� � S:��w��t&eq!a.lw�f!\��I!C smallest or largest drills wi thin its range-a. WOD­derful economy in time a.nd great saving in driB bre&ka&,e. Send for catalogue. 

W. F. & JNO. BARNES CO'l 1999 Ruby St., - Rockford. Ill. 

THE SUBMERGED PIPE LINE ACROSS 
the Wilbtmette River at Portland. Oregon.-By �'. and 
A. S. Rittle. Descriptiun of u line of 28-inch ca&t iron 
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Jand with pure water from Bull Run, 11. mountain stream 
thirry miles distant. With 13 illustrations. Containen 
in SCIE:,\TIFIC AMERICAN SUPPLEMENT, Nos. 1019 
and 1020. PrlCe 10 cents each. '1'0 be had a t this 
office and from all newsdealers. 

(f so, we can supply you. All sizes 
rnonllfed and !llImn.tuff-d. always 
kept in stock. R�member, we make 8 
�pecialtyof selecting stones for allspe� 
cJal purposes. ar Ask ffYl' catalO!11U. 
'l'b� CLEVEI,ANII �TONE eo. 

lid Floor. Wilshire, Cleveland, O. 

Valuable Holiday Gift! 
A COpy OF 

Experimental Science 
Seventeenth Edition. 

l!!O IJnlle• and 11U �upel'b Until added. 

Just the thing for a holiday present for any man. womar...�tudent, teacher, or anyone interested in science. 
In the new matter contained in the last edition will be 

found the Scientific Use of the Phono,:rraph. the curious 
�t�ca�t���s�:w 
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er, F.lectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars. and a great deal of 
other new matter WhICb will prove of interest to scien­
tific readers. 
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ITSena jor tHuscrarea CircuLar, 

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

361 BROADWAY. NEW YORK. 

� ti.elltiiit �m.eti,au. 

VELOX P1t 
DED A Revolution In Pbo-

� 1.- 1.'(, tographlc Printing. 
_ When expo�ed to the same light, prints 
dOO tlme!oi qUIcker tban alblllnen. • • 

GLOSSY or MATT. _�� ��llr�r ::��;'sw=�b�:"�I��lit:!i;r3 ��� Yril�ri��.
rk. 

Develf)pea and toned as fast as the printimo frames can be jU,lR,d. A choice oj tones more 
beautifu� than can be produced on an1/other paper. Permanent prints. The greatest paper 

for hot or damp clhnates. :I� cent� In s�a�ps bring'S two sample duzen cab's, developer 
and three sample prints. Nepel'u Platlnotd; Enameled and ROllgh Bromide Papers are 

the best and most uniform in the market. Nepera POP, an insoluble �elatine paper. 

N P Ch ·c I C R emh"undt , a Matt Printmg-out Paper. 
e era eml a 0., Sole Manufacturer�, NEl-'ERA PARK, N. Y. 

Genuine Hard Porcelain 
FOR 

ELECTRICAL PURPOSES. 
Prices and Estimates on Special 

Work Given on Application. 

BRUNT lit THOMPSON, 
Successor. to HENRY BRUNT & SON. Manufacturers. 

East Liverpool, Ohio. 

NICKEL 
AND 

ELECTRO·PLATING 
Apparatus and Material. 

THE 
Hanson & VanWinkle 00. 

� ewnrk. N • •  1. 
81 LIBERTY ST., N. Y. 
35&37 S. CANAL ST •• 

CHICAGO. 

Send us 'lb for attachments, 
complete, delivered free 
or write us, we will mall 

you c a t a l og u e  
which will ex­
plain fully. Conft-��_-I f�':!�:l::

.
counts 

CHICAGO ICE­
St •• Chicago. III. 

TEA AND ITS EFFECTS.-BY JAMES 
Wood. M.D. An interestinJl paper discussinJl the rela­
tive position of theine among other stimulants and the 
physiological actions that it is capable of exertlnll. 
Analysis of the tea leaf, A nalysis of symptoms in 

t neinism. EtJects of tea on the nervous s.v stem. Com­
parative actions of theine and catfeine. Contained in 
SCIENTIFIC A MERICAN SUPPLEMENT. No.1 0 11. Price 
10 cents. To be had at this office and from all news-; 
dealers. I 

MESSRS. MUNN & CO , SoliCitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly RBcertain, free, 
W��iftibl:�/�rt���ro E1:;�blr C�� �mmuniCatiOn8 strictly conflden-��; tO�b�:�d��:' �!nf=ts and 

PATENTS 
taken through Munn & Co. receive 
special notice in the Scienti.1ic AmeT. 

!:i��8n�iftl���:i':::3, :a�e��� l��:':i 
Circulation of any scientific work. ts a year. Specimen copies free. 

Address MUNN & CO., 
New York,361 BroadwaY. 

STEREOPTICONS. 
MAGIC .LANTERNS AND 
ACCESSORIES, SEND FOR CATALOGUE. 
TO CHAS BESELERMAKER21BCENTRE 5T. 

-........ NEW YORK; 

THE SIMPLON TUNNEL,-DESCRIP-
tion of the project tor a tunnel through the Pennine 
Alp8 under Monte Leone. which. when completed. will 
be the longest in the world. Nature of the rock to be 
traversed, oro posed ::aystem of construction. ventilation 
���11 ��i�n:: �rt1!elti¥II�����fi���nt8(n�t���i� ��e8g��: 
TIFIC AMEUICAN SUPPLEMENT. Nos. 99S, 999, and 
1000. Price)O cents each. To be had at this office 
and from all newsdealers. �� ,-DEAFNESS 
� " and HEAD NOISES relieved by using 

� Wilson's Common Sense Ear Drums. 
o New scientitlc in vention, entirely ditferent 
in construction from all other devices. Assist the deaf 
when all other devices fail, snd where medical skill bas 
�iven no relief. 3afe, comfortable. ano invisible; n o  
wlrWf l��:�� at�;'t:i"eBtJU:�Ilt�JO[ �tn���et

cO., 
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Durable-Easily Aoplied. 
Tbis roofln� i8 manufactured 

from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex­
posure to the weather as coal­
tar rootlnl!'s do. II:T SmuJ, tfYl' 

ree sampleojrooj 12yearsold, 
with circular and price list to 
W ARRE!' CHEMWAI, 

& ill ... !,;. eo .. 
S� Fulton Street. 

Nen' Yorl •• lJ. S. A. 

�c>r Sa1e. 
The whole or part of valuable patent on an Awning 
constructed on prinClple of Venetian Blinds. Adapted 
to be folded up over door or window and used for ven­
tilating, shelter from sun's rays or rainy weather. 
For particulars, address C. Ll!:CJ.ERCQ, Care Munn 
& Co., 361 Broadway, New York. 

SMALL MOTORS for All Purposes. 
_ .. ... . toys, dental drills, jewelers' lathes, model� 

i:he best manufactured. Specially adapted for 
all kinds of lifiit'ht work, sewmg machine outfits, 

V .,j  
etc. Send for Catalogue. The I,EA VIT·J.· 
MOTOR (;0 .. Manufacturers of Electric 

- Motors and Electrical 8pecialties, 12� . lUitchell :O;t., PROVJnE�eE, R. I. 

I Gearhart's Family Knitter. 
��--------------------,Knits a stocking heel and toe in ten min-

THE "ROUND BOX" ���seh�rJt��v:r�g:fs::�ugr
ed

f!�;�y
e 

wool or cotton yarns. Most practicai 
TYPEWRITER RIBBONS knitter on the market. A child can o�e-

M. & M. CARBON PAPERS. ". ...... ��p:�i. i§!rl,:}�!f,h��'���t:,��IDP e
, 

Give perfect satisfaction when rw- Agents Wanted. For particulars 
others fail. Used by nearly all United �. and sample work, address 
States Government Departments. 't� J. :J!J, <3r:IiJ.a..�F.l[A.�or. 

Samples Pree upon application. Poi 4 �tone �treet. C leat'field , Pa. 
llIlT'I'AH & VIH,G.:lt. 

Manufacturers forthe Trade, 
Cor. Park /I. lUI. Avea .• Pirk Ridge, N. 1. 

STORAG E BATTERIES ���t �I!tt��r!�s!� 
or Gasoline En�in8B. Thousands in use. Solid rolled lead plate. Immense strength. LarJ{e surface. Electro­
chemical formation of active m!'terial. Greatest I Am er'lcan Batterv Co 42 �e8t, Q"incl' P'ltreet 
durab.hty and eftiClency, All SIzes, • _ _ _  • • ,f, • (, HIC,AGO, I1,L. 

Established 1889. . Highest Aw"rd, World s Columbian Exposition, Chicago. 

REAGAN FEED WATER HEATING, WATER CIRCULATING AND 
SHAKING GRATES, f.Wc�'fu

A
6�p:.tt1)irE1t��

NE
, 
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nd_ 
AGENTS ��Ir:5.:sD�����R;:t. o�e

s��! S��1�anufacture 

WATER CIRCULATING GRATE CO., Mfrs. and Sole Props., 
(jeneral Office and Works. 1026-1028 Filbert St.. Pblladelpbla. Pa. 

© 1895 SCIENTIFIC AMERICAN, INC. 

PROPOSALS. 
PR��g���� p�g,If N�l�W���Of��8t�����!!� 
ter, West Point, N. Y., December U,1895.-Sealed IR'O­
posals in triplicate will be received at this office �lntil 
���o��rlI�li. Ja:;;��Yc�n ��8:�� �� 1��.!����0�p��� 
ftcations obtained at tbis oftlce or at the office of Messrs 
McKim, Mead and White, Archltects,1oo Fifth Avenue: 
New York City. The riJZ'bt is reserved to reject anr and 'lJ� ��'1'i':'��s. J. B. BELLINGER, Captain and A. '-!; M., 

Inventive Problems Solved ��':ts 
an3e

s1::!: 
plifled. Rest references. Secrecy guaranteed. W. F. 
LOUNSBURY, 5 Beekman St., Room 9 19, New Yo�k. 

Shorthand bv Mail ��r������;rt:���.:1jl�;t 
lesson Free. Potts �horthand College, Williamsport, Pa. 

SCROll SAWS 1o��"DJfI.��.ln��d ���� 
catalogue. WIlkJaooa (l .... S8 Baadolpb St., (lbl_ 

I C E MAeHINE,... CorliMM En"il1e�. B'· .. wel'�' 
and Huttlel"IiI' lllachinelT. THE VILTER 
MFG. CO .• MOO Clinton Street, Milwaukee, Wis. 

�i.i:;t"!tO TYPE EELB� N!ODELSLtXP'ERIMENTAL woRK�BrMU.:M14I'" 
NOVEL T1E15 a. E.TC. MW l-aN( IiTE"CIL WDMB IDO NAAaAU ! ".-,. 

BI-SULPHIDE �orus�1D tbe!,rts, Killing Insoot. 
lrn��S��r��t ���::fa::;��W��g An-

OF CARBON .E. It. 'l'A Y},tllt, Cleveland, Ohio 

TURBINE W ATE R W H EEL S. 
SEND FOR PAMPHLET. 

,'-'.M!!:S LEFFEL & CO •• SprfDclleld, Obi., U. II. A, 

DEAFNESS & HEAD NOISES CURED by my Invisible Tubular Ear Cushions. WhiBpen ·h�afJ. 
Warranted to help more cases than all similar devict's 

r.lbscox onl;�8:�DB�d�:�� N�Y �8l::df�:�:�k�f��:o�!FREE 

e1 handle. PTe811 the button and it opens."'W orth �50 . .... knife and '5.00 ... 
• puule. A lample of our 1000 Bargains, mailed postpaid With Cat. tor 1_� 

• BOBT. Jl,INGERSOLL .. BRO.86 CORTL.t.NDT ST. N. Y, (:In. 

VOLNEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, ann ELEVATORS 

PROVIDENCE, It •. I. 

INCUBATOR. 
A Catal0!1ue of 64 palles. Gives full 
informatIOn of cost of raising poul. 
try and 3,t the least expense. The 
book isworth dollars to you. Address 
A. F, Williams, 61 Raee St.. BrJstol. Conn. 

!WELL DRILLS 
aVJsrded Highest Medal at t.he World's Fair. 
All latest improvements. Catalogue tree. 

F. C. AUSTIN MFG. CO., CHICAGO, ILL. 

J

The Electric Candle 
for MagiC Lanterns. Absolutely the newest 
and least expensive device for scientific or 
Jgf�:ciaY�¥;�l!�� by electricity. pr Send 

1010 Ch'!!I::u��t.� �gi·I!�n:I�J:'ii..��?'S. A. 

MANUFACTURE OF STARCH FROM 
Maize.-By J. l{riegner. Full details of the process. 
With one iIlm'ltration. Conta ined in SCIENTH'IC A:,'Inm­
leAN SUPPLEMENT. No. 101�. Price 10 cents. '1'0 be 
had at this office and from all newsdeHler�. 

lENTMAYER'S -

us! and�ndo=ed b�!PI�a�! ��!s�o! 
and Collelles throughout the world. 

Perjectwn in the Art oj Microscope making. 0- Complete illus trated catalogue of micro-
_ scopes and optical apparatus sent Free. -

J. ZENTMAYER, 211 So. 11th St •• Phila., Pa. 

T� Scientific American 
PUBLICATIONS FOR 1896. 

The prices o f  the dilferent publications i n the United 
States, Canada. and Mexico are as follDWS: 

RATES BY IIlAlL. 
The Scientific American t weekly). one year ,"'tOO 
The Scientific American Supplement (weekly), one 

year. - • - 5.00 
Tbe Scientific American. Export Edition in which 

is incorporated the Spanish Edition (monthly), 
one year. - 3.00 

The ScientHlc American Architects and Builders 
Edition (monthly), one year. - - 2.50 

COMBINED RATES. 
The Scientitlc American and Supplement - $7.00 
The Sclentitlc American and Architects and Build-

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

tects and Builders Edition, 9.00 
I�-rnpnrtinllate Rates for Six ltlonths. 

This Includes postage, which we pay. Remit by poRtal 
or express money order, or draft to order 01 

MUNN & CO .. 361 Broadway, New York. 
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