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HENRY CAREY BAIRD « CO. 
INnrSTRIAL PUBLISHERS, 1I0UKSELl.ERS & IMPORTERS 

S1 0''''·alllut�t •• l).lilndelphia., Pa .• C.�.A. 

iT Our New sud Revised ('�talogue of Practical and Scientific Book!", 00 pages, 8vo, and our other CatalOilues 
and Circulars, the wbole coverm� eve"y branch of Sci­ence applied to the Arts� sent free and free of po8ta�e 
to  any one in any pa.rt of the world whO will furnish his 
address. 

PATENT 
VENTILATING 

l"ans are inval­
uable for Res· 
taurants, H 0-
tels, Meat Mar­
kets, Saloons, 
Lunch Coun­
ters, Groceries, 
Bakeries, Con­
fect ioner ie s, 
and in fact all 
places troubled 
with heat or flies. The only 
perfect Fan 

made that can 
be driven at 
any speed with­

out disturbing 
the belt. 

Prices. from $6to $35. Send for circular, to 
BACKUS WATER MOTOR CO., NEWARK, N. J 

"Smooth as if Ironed." 
Trousers are kept 80 by using the .·l·acti,'ul '1'l'ou8crs H Bugel' and I·l'essw Money refunded if not satisfac­

tory. For $5.00, we send express paid, a 
set of 6 hangers and 3 rods, wbich, :used 
in conjunction, enables the convenient cl08et arrangement showD in cut. We 
sell hundreds of such sets. Illustrated booklet, with testimonials and fac-simile 
letters of duplicate orders, mailed free on request. Sample Hanger, 700 .. pre­
p'aid, Samyle Rod 25cw Ag:ents wanted. PRACTIUALNOVELTYUO. 425 Walnut St. Phila. Pa. 

Triple Stereopticon for Project· 

i�lrj���J�t fr�)��fo�orris. 
Natural Colors. X RAY -

LANTERN SLIDES 
and other novelties. Self Cen­

teri,Lg Arc Electric Focusing 
Lamps far Theatres, Photo-

Engravers, etc. 
J. B. COLT & CO. 

115-117 Nassau St. ( New York and 59 Fifth Ave., 5 
Send for Catalogue. 

ARGON. THE NEW CONSTITUENT 
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ence of arr;con in the air by atmolysis. Separation of argon on a large scale. DensitY ,spectrum and behavior 
of argon. l,iquefaction and soliditlcation of arg-on. Con­
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 
10011.1001 and 1002. Price 10 cents each. '1'0 be had at this office and from all new8dealers. 

NOW READY! 
Seventeenth Edition of 

Experimental Science 

REVISED AN]) ENLARGED. 
1 �O P&.ae8 Rnd 1 1 0 �upeJ'b Uutil added. 

Just tbe tbing for a boliday present for any man. 
ifoman,Rtudent, teacber, or anvone interested �n seien .;�. 

In the new matter contained in the last, edition wul be 
found the Scientific Ose of the PhonQJrraph. the curious 
optical illusion known as tbe Anorthoscope, tOilet her 
witb other new and interestlll� Optical Illusions, tht 
���Je�tfJ:�I�� �:�Jt1ft:S�

b
l��� ��iit� :l�

r
���� 

�rapny. inClUdiQl Hand Cameras, cane Cameras, etc.: 
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Lantern Slides, Study of tbe Stars. and a great deal of 
otber new matter WhICh will prove of interest to Beien· 
titlc readers. 
bO�ltag��[2I:�rotc:,
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IT',senli JOT dluSlraud ctrcuLa-r. 
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MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

aUl 311IJ.\OWAV. NEW YOB.K. 

J Citutific �tutricau. 

GRAM-O-PHONEi < ; )� NS 11 JJ f"OR h f'IIONT�) TRIA ... or 'ThE I � ';, 0 WESTE�N fLfC_T�ICIAN. ",:" ;,,, 
_ �t.1;. S'-�I .. __ S! .. ,�� .. � 1.!� 

TALKING 
rIACHINE 

If there is no dealer in your Shorthand bv Mail Tboroui(hly taught by reo 
to\,:n, we �ant one, but mean.' lessonJ!1ree. Potts �horthand�Jtl';:';, Wfft!�':::p���/ip�� 
whIle, to mtroduce the instru- . 

ICE M'\('HJl'\E�. (;Ol']jli,;; EII�illel'O. Ur,..Wf'r",· 
ment (for a short time on�), we all.1 H.Il,le,.,' �Iaehinen·. THE VILTER 

MFr.. Co., �99 ClintOl� Street, Milwaukee, Wis, 
will, on receipt of price an men- , 
tion of this publication, send it, I��� 

'd t . t' TYPE WHEELS ... MODELS t...EXPERIMENTAL WORK�BMW.]MCH.r"m express prepal , 0 any pOln In NOV,etlES ... T". nW'OI\K6UNClLWOI!l<OIOD NA,,""'U8!N,T. 
the United States east of Colo- 507 MECHANICAl. MOVEMENTS 
rado. If the instrument is not satis-' work has g�e�i.:'£lw'li,"i���'i�Ye��

e
fr�����fi�t i� 

factory it can be returned imme-
. 

. .ELECTRICAL 50 cents a year. Instructive to 
dlatel y, and, if in good order, . DOINGS. f56��li.�dt ���l� .&�W �g;;: 
your money will be refunded, 
less express charges both w ays. 

OR.AnOPHONE OUTFIT, Complete, includ­
ing Amplifying Trumpet, Case for Machine 

and Selections, $'5.00, delivered charges pre­
paid. Extra Selections, 50 cents each . 

$12.00 for Machine alone, at offices. 

DRAUGHTING �; �1��'f.�Eia�(�n�'��� 
a month, Positions secured. 2c. stamp for cata­
logue . .Black (.;01'. �choo], IJatCl'SOll, �. J. 

WELL DRILLING AND PROSPECTING 
MACHINERY 0 F HIGHES'l' GRADE. 1.00lUIS CO •• 'l'iffin. Ohio. 

AGFlNTS yv ANTED to sell the Gramophone. Everywhere i t gets a hearing and where 
it's heard It sells, both prIce and quality placing it entirely beyond all competition. DEAFNESS & HEAD NOISES CURED by my Invi!liblll Tubular Ear Cushions. Whispl:!rs hl:!ard. 

Warranted to help more cases than all similar devicl:!8 combined. Help earll-as go lasses doe yes. Sold bYFREE 
NATIONAL GRAMOPHONE CO 

i'.lhoooxonly,653B,'dw&y,N. Y. S,ndfo, book of p,oob 
., 874 Broadway, New York. 

FOR SALE Patent 559.587. on a better Sasb Lock ---------
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(See Fiest 
Page.) 

!� Boss Jff Holder HDtl TUD Wrench �heli.:"i�'v(�W�' .to�e. t�,a.t'8 289 Third Avenue. near 23d Street, NEW YORK. • 
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Pattern Maker's Gouges Wood-Entirely new-Fits any jar. 

� No more burned hands in canning 
fruit-No more broken jars wbile fill­ing-No trouble to carry hot jars­
No more bad temp�r tryinjiit to open jars-�o more trouble to close tbem­
Made of best steel wire and rubbel'­Wlll last a lifetime. Price 5Oc.per set 

BUCK . BR OS workers' Chisels, Gouges, Turning 
DEPARTURE �nci'�tNi CAST • STEEL Nif6"K �es�:''M?I�����eJl�ts. 

K l. INE & CO . . 111 f ..... 4 River !"""treet, Florill, Pa. Agents Wanted. 

PORTABLE SINGLE RAIL SURFACE 
Railway. - Details of construction and de�criptinn of rolling stock of a ne" system of portab le railway which 
may be laid upon ground that bitS received no special 
preparation for its reception. With 19 Illustrations. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
1014. Price 10 cents. To be hud at this office and from 
al1 newsdealers. 

BELLS �fffer���
e
8��I!� 

�ggky�ct'�·'I,��'}.ljfttallt�� 
PA R'l'URE BELl. CO •• 
210 North il1.ain l'!IU'eet, 
Bristol, Vonu., U.�. A. 

EI>G-E TC>C>I..S� 
are often nearly ruined by using a grind-stone not adapted to the work. Our \ 
��i���e: f6���d��:r�yvt���y of grits '- .... . .... ' "_. IT .H.all '.1 ae senti yO'U o"Ur Catn/nqllf 101lt.C

.
h 1t'tlt gt1'e you some injrrrmatimi? ' .-�. - - .. . :" 

GR\F'I'ON ,"'I'ONE COlUI'ANY. '" 

No. 80 River Street, GRAFTON. OHIO. The Electric Candle 
For Magic Lanterns. t\�S'i,I�;�� 

J
' The Scientific American 

and least I expensive device for SCientific or popular pro-
I � f B jection by electricity. , e erence ook lIT Send jor Special C;"'wlar. I • 

QUEEH &. CO. (Incorporated), 

1010 Chestnut St •• Philadelphia. U. S. A. A most usefulUttle bound book of 150 pages,com-

MESSRS. MUNN & Co , SOlicitors of Patents. bave had nearly fifty years' continuous experience. Any 
one may quiCkly ascertain, free, 
Wh:,�ht�l:�y
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PATENTS 
taken through Munn & Co. receive special notice in the Scientitic Amtr. 
ican. This splendid weekly paper, elegllntly Illustrated, has the largest 
c irculation of any scientific work. 
IS a yrJdr!�e�\IfjWNc�i6�/,ree. 

New York. 361 Broadway. 

BOSTON ELECTRIC RAILWAY SUB-
way.-Dewription of a new subway system under certa.in streets of BOhton, by means of which the electric cars 
will be diverte<l from the �mrfl:lce of the streets on �ome or the heaviest lineli of travel. With 8 iliu�trations. 
ContRined in �CIENTIFIC AMERICAN SUPPLEMNNT. No. 
1 0 11. Price 10 cent •. '1'0 be had at this ollice and from all newsdealers. 

i� an�PoI��II��Y�i�S 
S . Wilson's Common Sense Ear Drums. � New scientific invention, entirel[ different 

prising, probably, the most extensive variety of stand­
ard, practical, condensed information ever furnished 
to the public for s') small a price, only 25 cents. 

Among its contents are: 'rhe Last Census of the 
United States (1890). by States, Territories, and Cnun­
ties i Tabie of Cities baving over 8,OCK) inhabitants; 
Map of the United States -miniature outline; The 
Patent Laws full text); The Trade Mark Law (full 
text); The Copyrill"ht Law (full text): Tb e Principal 
Mechanical Movements-illustrated by 150 small dia­
g-rams-of value to inventors and designers of mechan-· 

I 
ism; �ledalHon I)Ortraits of D

.

istinguiShed American 
Inventors; Valuable Tables relating to Steam, Elec­
tricity, Heat, Metals, Weights, and Mea�mres. 

t:lr Sent by mail to any aditress on receipt of price, 
2a ceut •• 

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

MADE OF FINE CLOTH IN ALL POPULAR 
qualin Fit and Wear to finest 

Not to be laundered; when soiled reverse, then discard. 
LUXURIOUS and ECONOMICAL. 
���� t�����A� :n!s�� r:�b�i���or�;'t:!lif��\�O:i: 
�s't:�pfe��:r ��d�:/;:i cua�i�!ni��si«i Un��8. REVERSIBLE COLLAR Co. Boston, 77 Franklin St.,New York 

THE RARER METALS AND THEIR 
Alloys.-A paper by Prof. Robert8-Austen, discussing certain phases in the Hfe history of metals. wit.h a view 
tn sbowinJiit the many excellent qualities that. they pos­sess. The structure and tramework of metals as shown by the microscope. A Ilotropism. The rArer metals and 
!'r��dt::��:Ts. b�6�0!1;�tiC ��Rr�t���n�l����:rC�\�:�: 
ble tneta.ls ,and their future �seful!less. Armor J!late and Irre8lstIb)e projectIles. With 8 Illustrations. Con­
tained in SCll1:NTIFIC AMERH'AN SUPPLEMENT. Nos. 
1016 and 1011. Price 10 cenLs each. To be had at 
this office and from all newsdealers. 
M�:����!���*h�uJe�U��ro
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CONTRACTS WANTED. 
To manufacture Hardware Specialties. Pat'd Novelties and Sheet Metal Stamping. Lang Mfg.Co.,Racine,Wis. 

VOL:-iEY W. MASOl'i &; CO. 
f'RICTION PULLEYS, CLUTCHES, ana ELEVATORS 

l·ROVJJ)ESCE. R. I. 

AUTOMOBILE C A R R I A G E S: THE 
PartS-Bordeaux· Paris Race of.-Brief account. of the performance of Lhe vehicles that obtained the PI izes in 
rhe com petition im�tituted by the Pt'tit J oUTual. With 
9 illustrations. Contained in SClENTIFH' AMERICAN 
SUPPLEMENT. No.1 023. Price to cents. '1'0 be bad at this office and [rom all newsdealers. 

ASBESTOS� 
Send for price and catalogue. 

STANOARO ASBESTOS MFG. CO., Ltd., Franklin, Pa. 

WOODEN TANKS. 
FWu������r8�!)II����:!���f�i���s. 

La. Red Cypress Wood Tanks 8 specialty. 
'V. K «1ALnW)<;I.L CO .. 217 E. Main Street. Louisville. Ky. 

Hawkins' ilAids" to Engineers 
EXAlll IN A THl:'i S. with Questions and An. 
swers, fij.2x�, leather, gilt edge, $2. postp&id. 
���doig�rF:::in�:��r\f�bk�. C��ir�l8�eA <tjJ�� & CO., 91 Liberty Street. NEW YORK, N. Y. 

ATTENTION! INVESTORS 
F<>H.. SA.I..:m: 

Foreign Patents-Canada, Mexico, England, Ger .. 
many, Austria, Belgium, France, Italy, one of the 
most novel and useful inventions of the ag-e. For 
further particulars address, RYERSON O. GATES, 

108 La Salle St . CHICAGO, ILL., U.S.A. 
CROOKES TUBES AND ROENTGEN'S 
Photography.-The new pliotolo{raphy as performed by 
the use of Crookes tubes as a source of pxcitation. All 
about Crookes tubes, SCIEXTIFW AMEHICAN SUPPLE­
MENT. No •• 181. 189,238. 243. 24,l. 19�. 195, 
905,980.1050.1054, 1065. 1056,lU5�a�0 SCIENTIFIC AMERICAN. Nos. ,.. 8, 10 and 14, vol. 74. 'l'hese profuElely illustrated SlJPPLEMEN'l'S contain a most exhaustive series of articles on Crookes tubes and the ,experiments performed With them. Among t,hem will 
r�llyO�g� !;gJ�i�re��t�e�h��hlY801��tc�r:d! &e:���fct,v:�d 
which are now again exciting attention in connection with Roentgen's photogrnptiy. Price 10 ceuts each. 'ro be had at this office and from all newsdealers. 

STEREOPTICONS. 
MAGIC LANTERNS AND 

ACCESSORIES, SEND Fo.R CATALOGUE. 
TO CHAS BESE.LERMAKER"2IBCENTRE ST. • NEW YORK; 

Subscribe for the in construction from all other devices. Assis the deaf 
when an other devices fail, g,nd where medical skill bas 
given no reHef. aafe, comfortable. anO invisible i no 
wirWf I�Ul�§ at.t;aA'�i"ef>\u��ltM'f�tf',,��et

co , 
Louisville Trust Co. Building LoUIs vine Ky., 

17" ,)Iention til is ""peT. and 1122 &oadwllY. New York 

from tbeir Oxides. 

SMALL MOTORS for All Purposes. Scientific American 
ALLOYS.-A SERIES OF LECTURES 
devoted to a consideration of the investigations to 
which alloys have been subject,ed durin� the la�t five 
years. The Ihzht that has been thrown on the partlCl1lar 
�r()upin� of tlssociated metals. The new allOYS that have 
been discovered, and that possess Ilreat scientific in­
terest 1\8 wen as industrial valne. Descripti?n of �he 
various appliances (many of them new) used ,lD the lD­
vesUrc.ntion of nlloy� and the method of U81llg them. 
Effects of molecular movement in solid metal and alloys. 
EJIect of pre8sure on the molecular ct;tanlle in fusil?le 
metal. The proi'ound change pz:odl1e�d 10 tbe,propertles 
of metals by aHoyinll them. 'V lth 20 Illnl!lotratlon8. C'ln­
t.Rined in SCIENTIFIC AM1l!ltTCAN �UPPI.EMENT, Nos. 
941. 942, 943. 944, 94:),946. 941 and 948. 
Price 10 cents each. rro be bad at thiS office and from 
all newsdealers. 

all kinds of h�ht work, sewing machine outfits 1 nt _ toy s, dental drills. jewelers' lathes. model!!: up p em e . 
�he best manufactured. Specially adapted fo S 
� .j  

etc. Send for Catalogue. The I •• :A VIT .... 
MOTOR ('0 •• Manufacturers of Electric 

_ M�i':,":efi
n':.,t�ei!a�lvfR"i��ii�' J.2l. $5.00 per Annum. 

c. F. SPLlTDORF, MANUFACTURINC ELECTRICIAN. 

11.2,. Vandewater St., New York. 

Induction COils, 
Magnets, 
Special 
Wire 
Winding, 
etc. 

REAGAN FEED WATER HEATING, WATER CIRCULATING AND 
SHAKING GRATES. f.oc�.'fJ.r':flltlfl;'tR��NE, and_ 
AGF::'iTS \V,\ NT n In all parts of the United StateR to manufacture , 

our Grates on royalty . 17" Send for Oatalogue. 

WATER CIRCULA1IIIG �RATE CO .• Mfrs. and Sole Props., , 

O_aI Office and Wnrks. 10:16-10:18 FUbert St" Pbila4elDhia. P-

© 1896 SCIENTIFIC AMERICAN, INC. 

Better subscribe, as it is not always obtainable 
on news stands. 

Nearly every iSsue contains the latest reports of 
diSco veries and experiments by leading scientists 
in Europe and America on 

ROENTCEN PHOTOCRAPHY, 
Also tbe latest news in all departments of Science 
and Engineering, Abstracts and Reports of the �a�� Scientific Societies all over the worlg, etc. 

MUNN & COMPANY, 
361 BROADWAY. NEW YORK. 
H Y P N OT I S M Sixty methods �; my process *2-

100 page book, lOco Key to Power. aoc. Prof. Ande rson. S. A. a, Masonic Temple, Chicago. 
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