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BOOKS ON ELECTRICITY AND MAGNETISM 
JUST READY. 

The GRAMOPHONE The New--
A Catalogue of Books on Electricity, Magnetism, 

Electrical Engineering, Electric Ligbting, Electric Rail-
fr�r;Pi;�:e����l�o�';,1�Y�g"i.°���ocg:n��ta§�bre��: Price $12.00 
a2 pages. Sent free to auy one in any part of the world Talking Machine 

l'o hil! own interest. who deal!; in Alms and Ammunition. or who shoou 1l Ril!.e 
Putol, or �hot Gun a.nd has not a copy of IDEM. HAND HOOK, No. T.A. 
HJ(j page� of solid information. Jmt out. (Mention Scientifie Amerioan.) BE 

tt�1�\e ltn�,�.o�:;�,E� �r:�:U�ri N·e��t. �;�,1\J(!to:t't�: �. A. 

who will furnish bis address. 
HENRY CAREY BAIRD & CO. 

INDUSTRIAL PUBLISHERS,BoOKSELLERS & 1M PORTEUS 
S10 Walnut ,,"t., Philadelphia, Pa., U."'. A. 

TilE l'E'" DIUS'l'OI� COUl'TF.I' 

Registers an accurate Account of work done on printing 
prefolses, grain tallies, we:igbing, measuring and other 
automatic muebines. Counts up to l.OOO,OJ.!Oand repeats 
automatically. Simple, accurate, durable. Special count.
ers to order. l-r Send for circular. 

e. J. HOII'!', Bristol .. Conn. U. S. A .  

... ----Sole Manufacturers, 

Reproduces Songs, Speeches, 
Instrumental Music. .;t. .;t. .� 

lIT Sem for Circular. 

Records Indestructible. 
Only 50 cents each � 

BERLINER GRAMOPHONE CO" 
1032-1036 Filbert Street, Philadelphia, Pa, 

The Edison Phonographic News 
tells where and how youcan procure cheaply 

IlETM;�'::.OD TOOLS 
FOOT POWER 8CBOL���l�' ERB, 
J:Mffil'80!�sE:a MACHIIERY. 

Wecarryin Stocka.ll the 
LEADINC It':\.,!OWlll' 
iA�B VERY LOW PRICES I 

Bendi cents for large Illus. catAlog. 
THE WILKINSON CO" . 

83 Randolph St.. Chloa ... 

I C E 
M..\CHINE�. Corliss Enaine". nre�'er8' 
:lJld Huttlerliil' �lnchinel'Y. THE VILTER 
MFG. Co., M99Cl!nton Street, Milwaukee, Wis. 

i��� 
TYPE WHEELS. MODELS &..EXPE.R1MENTAL WORK�SMA1J,.MACHINERY 

NOVELTIES e. E.TC. NEW 'FORK STENCIL WORKS toe NIUI,SAU ST N,Y. 

COUNTING MACHINES A PHONOGRAPH or A KINETOSCOPE TALKING MACHINES 
Received the Hij!'hest Award 

at the World's Ii'air. It1r' Send for catalogue to 
W. N. JlUltANT. 

233 22d St., Milwaukee. Wis. 

lllanufactory E�lal"i.hed 1761. 
LEAD PENCILS, COLORF.D PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, S'l'A1'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Manufactory Established 1761. 

ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 
"VENI, VIOl, VICI," 
SUNART MAGAZINE, 

SUNART FOLDINGS. 
Send for Illustrated Cata

IOjlUe-2 cent stamp. 
SUNAlt'l' PHOTO CO., ROCHE,,"TElt, N. Y. 

ACETYLENE GAS AND CARBIDE O F  
Calciulli.-All about the new ilInminant, its qualities. 
chemistry. pressure of Jiquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this �ubject. A pparatus for making the gas. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 99S. 
1004,1007, 1012, 101� lOl�, 101� 1022, 
1 03�,) and 1 03S. 'l�he most recent apparatus of sim. pIe and more elaborate type described and illustrated 
In special acetylene Supplement No. 1057. Price 10 
cents each. To be had at this Office and from all news
dealers. 

The WINSHIP Platform Sprinkling 
Wagon. 

The m�s:
gg�����tt:8l.inkling 
The Accommodation 

Gear· Street Sprinkler, 
to fit any l umber wa
gon. is sold with long 
or upright tank, and 
with or without wa-
iffi CJ.�Iiacfn��8�\� 

NOW READY! 
Seventeenth Edition of 

Experimental Science 

120 I'alles and 110 ,,"uperb Uuto added. 

Just the thing for a holiday present for any man, 
woman.�tudent, teacber, or anyone tnterested i.n 'science. 

In the np-w matter contained in the last. edition will be 
found the SCienttflc Use of the Pb OnDgraph. the curious 
optical illusion known as the Anortboscope, together 
with other new and lnterestlnu- Optical Illusions, the 
Optical Projec('ion of Opaque Objects. new e xperiments 
in Projecticn, Iridescent Glass, some points in Photo
graphY. incmdinll Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical DiSlributioDhElectricalore Find. 
er, F.lectrical Rocker, Electric C imes, How to Color 
Lantern Slides, Study of the Stars. and a great deal of 
other new matter WhlCb will prove of interest to scien. 
tific readers. 
h::,��g����i:�rot�t�y :�fI��tal\fiaW��r"o"c��:��: 

aT'.send j(;r tiiH�trared circuLar. 

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

361 BROADWAY. !!lEW YORK. 

the great money-earninl< wonders. Sample copy 1Oe. 

THE OHIO PHONOGRAPH CO., CINCINNATI, O. ®®®®t:'IJC\®©,!>@�00()O���'�;';; '..;:;I\!J.I 1894 CAT ALO c;. 
BOSTON CE.AR WORKS . 33 HARTF"ORD 5T BOSTON MASS. 

ACETYLENE APPARATUS.-ACETY-
lene number of the SCIENTIFIC AMERICAN SUPPLE� 
MENTt describing, with full illustrations, the most 
recent. simple, or home made and commercial apparatus 
for generatmJl acetylene on the large and small scale. 
The gas as made for and used by the mIcroscopist and 
student i its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 10a7. 
Price 10 cents. 'l'u be had at office. 

MANFG. SPECIALTIES 
Dies, Tools, Models and Special Machinery. Milling and 
Press Work. Electro platinl< of all kinds. Satisfactory 
work guaranteed. 'I'HE l'ARK IllANI'G. CO., 
920 Elm ,,"treet, NEW HAVEN, CONN. 

CHEAP, STRONG, 
WATERPROOF. 
��I ���i��r 'Rl::��: 

THE IltlPROVED 
PERFECTION CAKE TINS 

Loose bottoms. "Don't leak." TIt e groove 
prevents that. Require no greasing. 

More than a million American house. 
:�rri!i��py� �� t�e�� �l\���e�:��� 
Tins by mail for 35 cts. Write for cat-
����� !�����n�e�n�t

l��� -af���t 
H The Groove." ExclUSive territory 
to agents. RICHARDSON MFG. CO., 

7 Reade St .. Bath. N. Y. 

THE MANUFA CTURE OF MATCHES. 
-A n interesting- and popular de�cription of the method 
of manufacturing sulphur and sHfety matches as prac
ticed in France. With 10 illustrations. Contained in 
SCIENTIFIC AMERICAN SUPPLlr.MF.NT. No. 1013. Price 
10 cents. '1'0 be bad at thIS Office and from all news
dealers. 

ELECTRICAL 50cents a year. Instructive to 
• DOINGS. �;��J;;'�t ��:."Jl���W�g;t 

"Jjl"\¥!!1s.t.1,eJtt15i�1 DRAUGHTING or ,,"[�VEYI]I\G tau gh t  
b y  mall. Earn $ 50  t o  $100 

8 month. Positions secured. 2c. stamp for cata
logue. Blnck {:or. ,,"chool. l'aW)'sol1, 1'\. J. 

TO OWNERS OF PATENTS 
Wanted a patented article madeo fwood to manufacture on royalty. Schenevus Furniture Co., Schenevus, N. Y. 

IMPROVED FAUCE'l' FILTER.-Catcbes undis
solved impurities. No splashing. Smooth, solid stream. 
Great convenience at kitcben sinks and wash bowls. 
Want agents. �amples by mat125 cents.5 for $1. Manufd. 
by McCulloch & Co., 314 North 26th Street. Omaha, Neb. 

DEAFNESS CURED! THE EARVAPORATORc. ... 
Uearness 011. Strletly Be'entitle p'rinciple. Sati5.faction guaranteed. 
Circulars (roo. EA.R V APORA. fOR CO •• 19& LaSalle 8t., Chien!: •• for pja�ter un walls. \Vaterproof s-t:��:t?i�t�1�1� n A ��JEt�att£���I�!iC b�� T}!h�!e� �:��ie

����
.
nd cheapest in the market. arWrite for � etc. Price complete Oc. each. $-I per doz. Illus-

THE FAY MANILJ,A ROOFING CO., ' trated circular free. C. M. T URM!UIST, PATENT FOR UNLEADING MACHINE 
511-519 Point Street, Camden, N. J. -- 216 South Clark ""treet, Chic alro, II I . used on Linotype matteF. Now in use in Tribune Com-

--------- --�------.----. posing Room. Owner desires to sell on account of other 

F am 1'1 y Ice Machi' neIce, etc., i n a  few minute., ,10 and up. Filters, $1.25 and up. Cooker� $1. Seltzatellrs business. F. Petprhansl, 365 Knickerbocker A v., Brooklyn 
to prepare one's self soda water, U.50 and up. L. DERMIGNY.126 W. 25th St.. N. Y. -------------------

NEWAYCO A UTOMATIC CIRCUIT BREAKERS 
Guaranteed to ope-rate perfectly or no pay. Made fur nlte l'unting 01' direct current. 

• • • • • • Any Vohnge, Uatalogue Free • • • • • • 

AUTOMATIC CIRCUIT BREAKER COMPANY, i\EW.\ YGO, MI<.:HIGAN, U, S. A. 

MESSRS. MUNN & Co , Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
:�t���l�bl:l£y

i�fi��koro Kl���bl c�� 
Communications strictly conflden. 
tial. A handbook of patents and 
how to obtain them Bent free. 

PATENTS 
taken through Munn & Co. receive 
special notice in the Scientific A mer-

:S�;anfI�iftl��I;��g, ::f6� I��re�i 
Circulation of any scientiftc work. 
13 a year. Specimen copies free. 

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

.. Smooth as if Ironed." 
Trousers are kept so by using the 

J;�::�!�c�l
o�����;;�:red 'tl�6f�t�::£ 

tory. For $5.00, we send express paid, a 
Bet of 6 hangers and 3 rods, w bich, used 
in conjunction, enables thB convenient ;��re:u�IJ�:lse�e�Jcth���. 

i�lr�s1rarea booklet, with testimonials and fae-simile 
letters of duplicate orders, mailed free on request. Sample Hanger, 75c., pre
�ald, Sample Rod 25c. Al!euts wanted. PRACTICAL NOVEL'rY UO. 425 Walnut St. Phila. Pa. 

somethi'1 �:'�l�tfo�?tography 
Send 'Q,s a cabinet picture with 

�'m
O; fg:t:�t:;��ek�Wfn::c:�J 

we guarantee to return, within 
week from date of receipt, 

Jllinintlll'e Ph(lto!�h 
wa,mmi,ed to give perfect sat

and tbe picture you 
careful wrapping pic

ture8 f.,r mailing, also in sendlng money, full name and ad. 
'f,l�e::y s��et: TI��'�::'��. :t: 

DORMAII'S 
CROOKES TUBES AND ROENTGEN'S VULGAIIIZERS 
Photography.-'l'he new photouraphy as performed by 
the use of Crookes tubes as a source of excitation. All 
about Crookes tubes. SCIENTIFIC AMERICAN SUPPLE
MENT. Nos. 181, 189, 238, 243, 244, 79�, 79�, 
90;1,980. 10:i0. 1 0�4, 1 Oli�. 10;;6, 1057, also 
SCIENTIFIC AMERICAN. Nos. 7. S, 141 and 14, vol. 74. rrhese profusely illustrated SUPPLEMEN'l'S contain a 
most exhauettve Meries of articles on Crookes tubes and 
the experiments performed with them. Among t.hem will 
be found Prof. Crookes' early lectures, detailing very 
fully the experiments which !\o excited the world, and 
which are now again exciting attention in connection 
with Roentgen's photography. Price 10 cents each. 
'ro be had at this office and from all newsdealers. 

are used all over the world. 
Exclusive Manufacturers of Steam Ma

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,(0). A II Stamp and Stencil 
Tools and Supplies. BraBB and Steel Dies 
�� �lhJl����s:fi ki����s'E1)ira�ft:I,�1fI 1� 

rr Sem jar Catalogues. 
THE ,T. F. W. DORMAN CO. 

121 E. Favette !'!'it., Bnlthnore. Md., U. S. A. 

Free Outing Clothing Book 
beautifully Illustrated. Shows 1896 styles 
g,�lfs���. 

on
s�':J'��:t!��,}�:'fJci'��t�: 

WHITE DUC:K T ROUSER'" by 
mail. post prepaId, !!'1.:i0. Send leI< 
and waist measure� allow for 2 inch roll 
at bottom. DESCRIPTION.-Our trous. 
���a�:st�:nii��x�f�e:���b ��\l� 
pockets i taped seems � wide hem on 
bottom and straps on waistband for 
belt. All hand flnished. Buy direct and 
save if�a�e�;:,�r-;tt:sOutfltter 22, 24, 26 Merchants' Row, Boston. Mass. 

HALL'S MEGAPHONE 
TAJ.K A MILE. SHOUT TWO MI1.E"". 

lndispensable on land and sea, yachting. fleld games, racing 
No. L 52 inches 10Ilg, $�.OO 

.. 2. 36 .. 6' 4.00 
.. 3. 30 " .. 3.1)0 

THOMAS HALL &; SON 
18 Drolldleld St., BOSTON, MASS., U. S. A.. 

© 1896 SCIENTIFIC AMERICAN, INC. 

D I X 0 N 'S Write tile ,,"mootllest and 
I .. a1it the l.tongest. 

American Graphite Mention SCIENTIFIC AMERICAN 

PEN elL s ����edgut�e 
c�b!sr1g�e;�mpleB 

lOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 

WOODEN TANKS. 
F�u1fi������s

8��V����:!!��f�i�:��S. 
La. Red Cypress Wood 'l'anks a specialty. 

\Y. E. CA f,J)WEI,L U) •. 
211'E. Main Street, Louisville, Ky. 

"The Hanson Hydraulic Ram 
I 00% �DJeh::3��V:'a't!�? ttf�V:�y S�E!� 

ram made. P- Booklet .free. 

F. B. HANSON, 176 Center SI., New York. � .Fl. .A..1\l[ S 
, The Double Acting Rams open the valves as 

well as shut them 011' with the power of the 
wat��.& N,r. sir8Elii1NS CO .. Marlboro, N. H. c4 BRASS BAND � Instruments, Drums, Uniforms, Equip .. 

ments for Bands and Drum Corps. Low
iq'�� '. est prices ever quoted. Fine Catalog, 400 

Illustrations, mailed free: it gives B_md 
Music & In structions for Amateur Bands. 

LYON & IlliALY. 33·35 Adams St., Cb,cago. 

MEN!WDMEN Taught to make Crayon Portraits in s�re hours at 
their homes by a new copyrighted method. Those learn� 
(ng my method will be furnished work by me, by which 

�� EARN S8 TO SI6 A WEEK. ��t"���s 
H. A. GBIPP, Ger ..... n Artist, T;yrone, Pa. 

Subscribe for the 

ScientifiC American 
Supplement. 

$5.00 per Annum. 
Better subscribe, as it is not always obtainable 

on news sta nds. 
Nearly every is sue contains the latest reports of 

discoveries and experiments by leading scientists 
in Europe and America o n  

ROENTCEN PHOTOCRAPHY, 
Also the latest nf'WS in R 11 departments of Science 
and Engineering A b�tracts Bnd Reports ot the 
leading ScientifiC Societies all over the world, etc. 
Address 

MUNN & COMPANY, 
361 BROADWAY. NEW YORK. 
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