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of matter. 
Price $2.00, free of postage to anll address in the world. 
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HENRY CAREY BAIRD &. CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS&' IMPORTERS 

810 Walnut St., Philadelphia, Pa., U. S. A. 

Rtady $tpttmbtr I$t.---

MAGIC 
Stage Illusions and Scientific Diversions 

Including Trick Photography. 
COMPILED AND EDITED BY 

ALBERT A. llOPKINS. 
WITH AN INT RODUCTION BY 

HENRY RIDGELY EVANS. 

Over 500 pages. Over 1.00 illustratiom. 

This Is a new and unique work on magic art. It con
tain. expo ••• of tbe .Ieight-of-band feat. and 
Illusions of tbe most famous conjurol's of modern 
time.. It I. profu.ely llIu.trated witb over 400 
engraving.. Tbe .ubject. treated include Intere.t
Ing Biographie. of Celebrated Conjuror., tbe My.
teries of Mndern :Uflgic, AnCient Mag�c, Science in 
the Theater, Automata, CuriOUS Toys, and Photo
graphic Diversions. The very latest developments 
In eacb line will be given. Thu •• under pbotograpby 
tbe projection of moving picture. I. taken up for 
tbe Hr.t time In book form. 

An ill ustrated Circular of this work is now ready, and 
will be mailed on reque.t to any part of tbe world. 

The book will be sent, postpaid, on receipt of $2.30. 
MUNN &. CO •• PUBLISHERS. 

361 BROADWAY, NEW YORK CITY. 
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MODEL WORK 
We ��fv���a��h�nr�:ls�r��re�:,

d:ls��al:rif�n;ors In 
turing model. and .tock. . 

CENTURY MACHINE CO., 576 W. Broadway, New York 
Complete outHt of modern macblneryand tools. 

11' .... , WOODEN TANKS. 
I .. . , For Railroad .... Mill. and Manufactorie •. 
: ....... : Builder. of "teel Tower. and Tank •. , .. , La. Red Cypre •• Wood Tanks a .pecialty. 

W. E. CALDWELL CO�, . 
211 E. Main tltreet, Loui.ville. Ky. 

IT COSTS NOTHINC TO TRY! 
An steam users can save time 
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oneyand trouble wltb the 
simplest. safest and most 
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STEAM TRAP 
Guaranteed never to 
wear out. Look at tbe 
cut and see how it'� 
done I Pay me wbat 
you save in coal for 

one year and I'll furnl!>b tbe trap free. IT See iIIu •. 
notICe Sol. Am. July 31, l897. Sole AmerICaD Mfr. 
Wm. S. Haines, f\136 S.4th I!lt., Phila., Pa. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkin.. De.cription of a .mall elec
tro motor devised and constructed" itb a view to as!oIist
ina- amateurs to make a motor which might be driven 
with advantage by a current derived from u bH.ttery, and 
which would haye sufficient power to operate a foot 
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ICAN SUPPLEMENT. No. ti41. Plice 10 cents. To be 
had at tbi. omce and fromail new.dp.alers. 

SO SIMPLE A CHILD CAN USE THEM 
SUNART 

MAGAZINE CAMERA. 
Foldinlr Cameras. 
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af5��tiYu� 19� �� � picture. '-'. IT Send 2 cent stamp tor 

lIlu.trated Catalogue. 
SUNART PHOTO CO. 

6 AQUEDUCT STREET. ROCHESTER. N. Y. -------------------------

Mannfactory Estahlished 1 '161. 
LEAD PENCILS, ()OLORI'lD PENClLS, I;LATE 
PENCILS, WRITING SLATES. STEIllL PENS, GOLD 
PENS, INKS, PENf'IL CASES IN SlL\'ER ANI> IN 
GOLD, STA'I'lONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York. N. Y. 

Manufactory Established 1'161. 
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Si�nal. See RaUwaJ! .ignaL KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. ���:Vof
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r.,�;aeii;':::::::::::::::::::: �:� 16.�00 H. P. NOW AVAIUBI.E. '1'0 BE INCltEASIW TO :lO.OOO H. P. 
Smoke consuming device, W. L. Denio ........ ... 588,405 The Company 18 in a positIOn to let electric energy at exceptlonallv cheap rates and on the most favorable 
Smoke.tack. G. M. Pierce ................ ....... ..... 588.301 term.. Tbey al.o oller to applicant. wl.blnl/ to e.tabli.h them.elve. near the work ... ',Itable land on either tbe 
Snow plow .• bovel and .weeper, combined, J. A. German (Badi.hJ or tbe Swl •• • ide of the Rhine,ln tbe vicinity of Important railway line •. Cbeap labor. 

Staulfer ............................................ 588,3ffi For further infornw.tion pWuie addresB 'l'be lUanager. Kraftub"rtragungswerke, Rheinfelden, Switzerland. 

�g:�':,�,:udJ::i'.t��I�:IM}�����:::::::::::::::::::: �:� ------_---------_------:--------'----------------
Speed recorder, W. J. Smitb ........................ 588,248 
Spindle driving mecbani.m. W. T. Noab ...... .... 588,235 
Spinning frames, lever .crew for, S. M. Hamblin 588 273 
Spring bar. bol.ter. J. �'. Bickel.. .............. , .... 588,214 
Stackers, blower for pneumatic straw, S. H. Garst 
Sta��:U s.;"tii.;yciii stand: .......................... 588,416 
Steam generator, J. A Normand et 0.1. •••. . . . . . . • • .  588,W 
Stereopticon., di •• olving ke,. for. O. A. Hillard .. 588,429 
Stick or umbrella bolder, H. De 80to ............... 588,498 
Stiffening fabric, woven, E. K. Warren ..... 588,301, 588,302 
Stopper. See Bottle .topper. 
Stove. ga •• J. A. Roe ................................. 588,532 
Street sprinkler machine, A. Johnson ............. 588,431 

�:rt�\,:.
ng

s�e"��::!t' �ifch:aft;iiw .. y ·,; .. ·itcli:····· 
588,250 

�::�������� l���;;:r.�: .�: .�.�.��::::: ::: :::::: �:� 
Switcb lock. ru8j!'netic. S. H. Sbort ................. 588,489 
Table. S ,e Rolling mill feed table. 
Teaching arithmetic, etc., apparatus for, G. G. 

Altman ............................................ 588,371 
Ten.ion device. E. A. Hadley ....................... 588.424 
Tbill coupling. C. C. Lapbam ........................ 588,280 
Tie. See Bale tie. 
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Tire. cn.bion. T. J. I,ovett .......................... 588.342 
Tire. cu.bion. G. A. Smith ................ ........... 588,3ti2 
'l'ire guard. bicycle. Dougbty & Colling •........... 588,221 
Tir
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Tobacco container and pipe, C.W. Bett •.......... 588,259 
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Tool bolder. F. G. Ecbol •............................ 588.222 
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Trap. See Animal trap. 
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Trolley. G. W. Sell. Jr .. . ............... ............. 588,488 
Trolley device and conductor construction there· 

for. electric. S. Harri •............................ 588,145 
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'l·ruck. barrel. L. A. Wagner ............... . .. .. .... 588,253 
Truck. electric motor car. G. M. & J. A. Brill ...... 588,3'Jl Trunk attachment, Newman & Weinberg ......... 588,2:{4 
Trunk lock. C. E. Parker. . ... . .. . .. . . . . .. . . . ... . ... 588,237 
Trunk strap fastening and tightening device, W. 

J. Da vi.. .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 588,26R 
Trunks, valises, etc., frame for, E. M. Turner .... 588,199 
1'ug support, harness, A. }�. Dietz .................. 588,406 
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Valve, fourway reverse, F. V. Matton ............. 588,458 
Valve gear, pumping en¥ine, J. A. Towler ........ 588,508 
Valve, governor, G. E. Foster .... ........ . ........ .. 588,415 
Valve. quick action triple. J. A. Holf ............... 588,336 
Varni.b can. W. H. Barber .......................... 588,121 
Vehicle brake. automatic, J. S. Hainsworth ....... 588,425 
Velocipede bandle bar. R. �'. McCoy ............... 588,166 
Velocipede. ice. A. SCberrer ........ .......... ...... 588,485 
Velocipede saddles to their supports, attachment 
ve�8fa����

rin
�ee C·il�f����!t��· 'car' 

. 
veiitiia'tor: 588,271 

Ship's port ventilator. Window ventilator. 
Volt graduator, combination, W. J. Sbield •....... 588,246 
Wagon jack. H. Sutberland ......................... 588,504 
Wa.bing macbine, W. H. Heninger ................ 588,147 
Watcb, .toP. H. A. Lugrin .......................... 588, 344 
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tre .................................................. 588,281 
Water clo.et. Gavin & McGuire. .................... 588,224 
Water clo.et, J. P. Putnam .......... ............... 588.292 
Water di.tribution .y.tem,J. L. Wbite ........... 588,305 
Water beater, J. A. Hollenbeck .................... 588,431 
Water heater, E. J. Verrue .......................... 588,300 

�:��� ���!I �yfi�(;Mr
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well. . . . . . . .. .•.. . . ... . . .. . .. . . .. . . .. . ... . . .. . .. . ... 588.50'1 
Water wheel register gate, duplex, E. R. StU· 

well. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 588.501 
Well packer, deep. D. W. Black ............. 588,384, 588,385 
Wheel. See Bicycle wbeel. 
Wbimetree book. G. A. Grappotte. ................. 588,328 
Whimetree hook, N.];'. Reed ..... ..... .............. 588,474 
Windmill. P. C. Hall. .. ...... ..... . ..... .............. 588.143 
Window ventilator, M. A. W. Louis ...... ......... 588,15i 
Wine making, apparatus for handling pulp in, L. 

J. Borie ............ ................................ 588,215 
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Wrencb, Jobn.on & Wbitaker ...................... 588,438 

r:�r��·de�:a�:�������\���: E��rs���.���: ... 588,327 

DESIGNS. 

���
a
���t�::'il'.

p
§��;.�e .:':· .� .�I�.�:::::::::::::::: .::: �:� 

Bed ran fa.tener, E. Golucke . ..................... .. 27,533 
Bicycle frame, F. A. Kershaw .......... ... ...... . . ... 27,551 
Book covers, etc., mounting, etc., for, W. A. Hoi. 

man . ................................................ 27,5W 
Bottle .topper lock plate. R. S. Grabam ............ 27,541 
Calendar andj)aper weigbt. G. G. Grae •• le ......... 27,51'J 
Can ogener

j 
G. Molidor ............................... 27,532 
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S
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Carpet, A. M. Ro8e...... . . .. . .. . . . . . . ... . .. . . ... . ... . 27.555 
Cigar, W. T. Gres8et .•................................ 27.525 
Curtain, J. W. Doran ...... ... .... ... . ... ........ ..... 27,522 
Cyclometer case, G. B. Bassett ....................... 27,544-
�'a.tener ••• ocket member for detacbable. W. S. 

Ricbard.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . . .  27,588 
Fasteners, socket member for separable, W. S. 

Rlcbard.on .................................. 27,536, 27,537 
Grater di.k, A. B. Ho.tetter .......................... 27,531 
Hat or cap, A. Nelken ................................. 27,523 
Hor.e.hoe calk, R. Wbitaker ........................ 27,542 
Lamp burner, L. J. Atwood .......................... 27,530 
Paper cutter frame. F. A. Burnbam ................ 27,546 
Plat.e or di.b, E. Gerard .............................. 27,528 
Pocket book carrier. S. Stiebel ....................... 27,529 
Printer'. job ca.e. T. Nel.on ......................... 27,549 
Printing pre •• frame cam.,}. L. Lee ................ 27,5.;0 
Ring or similar article, G. �. Burns .................. 27 ,524 
Sbuttle binder protector, J. D. Allen . ............... 27,53� 
Toy .afe. C . A. Bailey .......................... 27,526. 27,527 
Trap. T. J. Mc Hugb .. ....... .......................... 27,5:l5 
'rrunk roller frame, G. Crouch ....................... 27.547 
'l'nbe blank, .beet metal. �'. A. Wilmot ............. 27,54.1 
Type, font of printing, H: Iblen burg ................ 27.54� 
Veloapede crank, McDIVItt & Brown . .............. 27.552 
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TRADE MARKS. 

LABELS . 

"Mellwood Whi.ky," Mellwood Di.tlllery Com· 
pany ............ ...................................... 6,554 

U Runnymede Club Bourbon," Mellwood Distillery 
Company. ........ .. .. .. .. ..... ... ................... 6,555 

U Runnymede Club Pure Rye," MellWOOd Distillery 
Company ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,553 

U Runnymede Club Whisky," MellWOOd Distillery 
Company ........................... ................ 6,552 

A printPd l'OPY of the specification and drawing of 
any patent in the forep:oinll list, or any patent in print 
IBsued since 1863, will be furnished from thiS office for 

10 cents. In ordering please state the name and number 
of the patent desired, a.nd remit to Munn & Co., .'16l 
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I{oing li.t. provided tbey are .imple. at a co.t 9f f(O eacb. 
If cO�lcated tbe co.t will be a little more. For ruu �� �r't==..�.::t!=:�Baw 

THE BEST 

SEARCH 
LIGHTS 

In the world are wade by 
THE CARLISLE & FINCH CO. 

Sixth Street, Cincinnati, Ohio 
IT Sen4for CatalogueA. 

yon 
Legl· 
: To 
spec-with B Ipeclmen we will 

':j::.�����:��ooP��;� .. �� cor ONLY 215c I 

����.[r�o! T !YI�,ooo�.�!! ,�c�.[ R, 
'ov • .  d both I AGENTS WANTED. 
RO�T. H. INGERSOLL a. BROTHEl. 

MaU Order Bargain House. 
Dept. I .. 147, .i CorlloM181.,1l. T. C!t7. 

�T E LEs c O P E � " - ' 0 P 
" CATA-LOGU( 

W.& D. MO G [yo 
_ .  BAYONNE CITY N J 

Tho TYDOwritof 
EXCHANGE, 

It Barclay St., New York. 

156 Adams St., Chicago. 

38 Court Sq., Boston. 

818 Wyandotte Streetl Kansas City, Mo, 
We will save you from 10 to _li!lJ>er cent. on Typewrite r. of all makes. pr Sem.d. for CatalOflue. 

& 
Electric Battery Motors. 

Motor No. 1, 41n. Fan.. .. ...... .. .75 
:: :: ��:: :: :.:.::::'��� :� 

5 x 7 Bun.en Cell. . .. ......... ... fi.25 
P- Circular free. C. M. Tnrnqnist, 
216 Sontb Clark St .. Chicalro, In. �u Need "SPECKS" send to F. E. Bailey, for Optical 

Catalogue, Sample Case FQEE 
with O"tfit. F. E. Bailey, 
271 Wobash Avel"'e,ChicoIIIO, 
I1lilJois. 

How to Build 

WE nUy I·A'fENT� • •  mall noveltie.. P.olum
bian Novelty Company, 766 Broad Street, Newark, :S. J. 

WAN TED F��I�·:,rJ
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WANTED-American Specialties tor Introduc-
�����.:"r.ti'I��;��

a
gl'H�a�' .. t=��: lo

gg�:� 
Pearl Street, New York. 

Experimental & Model Work 
Ci"..an4advice free. Gardam & Son, �lRose St.,N.Y. 

THE SANDBLAST PROCESS.-BY J. J 
Holl z:lpffel. A fnll descriDtion of tbis interesting pro
cess and of the appantlus employed; witb a disCOf'sif.n 
of it!;!. capabilities nnd present and futUre applicarions. 
With 8 illu�tnltinns. Contained in ScIENTIFIC AMJr.It. 

[CAN SUPPLEMENT, No.HIlO. Price10cent •. 'l'o b� had lit tbi. omce and from all new.dealer •. 

C
OLD SAVED by sending tor my 1897 Cst ... 

logue and Discounts on Architectural, 
Building

.! 
Mecbanlca., Electrlc&tvBclen-

� gg'ir:r"ocl.e2iN\���e�t��New �i 

STRONG CASTINGS. QUI(I<OELIVERY 
PATTERN WORts: ro ORDER. 

A.CME MALLEABLE IRON WORKS.BuffALO.N.Y 

AMERICAN PATENTS. - AN INTER-
e.tlng and valuable table .howlng the number of patents 
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31, 1894. Contained In SCIENTII!'IC AMERICAN Bup
PLEMENT, No. 1002. Price 10 cent.. To be had at 
tbls omce and frow all new.dealer •. 

a 

TRADE MARKS. 
DESIONS. 

COPYRIOHTS "c. 
Anyone .ending a .ketch and description ma,. 

quickly ascertain, free, whether an invention 11 
probably patentable. Communications .trictl,. 
conHdential. Olde.t 8j!'ency for .ecurlng patent.! 
in AmeriCa. We bave .. WBBblngtoIi omce. 

Patent. taken tbrough Muon &; Co receive 
Ipecla! notice In the 

SOIENTIFIO AMERICAN, 
beautl,fully Illu.trated, large.t clrcWJI,tlou of any_sCientific journal, weekly. tennsl3.00 �}'ear; 
11.00 six months. Specimen copies and H..6.l!iD B�K ON P A.TENT8 sent free Addr .... 

MUNN &. CO. 361 Broadway, New York. 

Home;-"---·� 
Tho.e intendinl/ to build will Hnd the very best practical .ug

ge.tion. and example. of Modern Arcbltectnre In the hand.omest 
Arcbltectural Magazine ever publi.bed 

"The Scientific American 
Building Edition." 

Eacb number is ilJustrated with a Colored plate and numel'OUB 
band.ome enllraving. made lUred from photographs of huUdin')". 
together with interior views, floor plans, description, cost, loeat,lon, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city rettidences, churches, 
schools, public buildings, stablps. carrialle houses. etc. 

All who contemplate bulldlne-, or improvlDjl bomes or structures 
of any kind, have in tbl. ha1Jllsome work an almo.t endle.s .erles ot 

the latest and best examples from which to make selections, thus saving time and money. 
PUBLISHED MONTHLY. SUBSCRIPTIONS $2.50 "YEAR. SINGLE COPIES 25 CENTS. 

Fm: �� �t �.n�w
.
s 

�&i- MUNN & CO., Publishers. 361 Broadway, New Yon 

© 1897 SCIENTIFIC AMERICAN. INC. 
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