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MAGIC 
Stage Illusions and Scientific Diversions 

Including Trick Photography. 

COMPILED AND EDITED BY 
ALBERT A. HOPKINS. 

WITH.AN INTRODUCTION BY 
HENRY RIDGELY EVANS. 

OV/lT 500 pages. OVer WO inustrat'iml8. 

This I. a new and unique work on magiC art. It con
tains expose. of the .Ielght-of-hand feat. and 
Illu.lon. of tbe mo.t famous conjuror. of modem 
time.. It I. profu.ely Illu.trated with over (()() 
engraving.. The .ubjects treated Include Intere.t
Ing Blographie. of Celebrated Conjuror •• tbe Mys
teries of Modern MagiC, Ancient MagiC, Science in 
the Theater. Automata, Cnrlou. Toy •• and Photo
graphic Dlver.lon.. Tbe very late.t development. 
In each line wlil be given. Thu •• under pboto"rapby 
the projection of moving picture. I. taken up for 
the 1Ir.t time In book form. 

An Illu.trated circular of thl. work I. now ready. and 
will be mailed on reque.t to any part of tbe world. 

The book will be .ent. postpa d, on reet pt of $�_:m_ 
MUNN & CO •• PUBLISHERS. 

361 BROADWAY, NEW YORK CITY. 

WHY PAY MONEYrrw:M NOT COST YOU ONE CENT to IeC'IilI'e • SOLID GOLD 1&1d Carbon Dl.AlIOND BlNG.here UlUitrated. Slmllar 1ook1nc 

MODEL WORK 
We are prepared to a •• I.t the trade and Inventor. In 

SOlVing mi;�t!�I�b8�Y:���annfac
CENTURY MACHINE CO •• 576 W. Broadway. New York 

Complete outllt o f  modem machinery and tool •. 

WOODEN TANKS. 
For Railroads. Mills and Manufactories. Builder. of Steel Tower. and Tank •. La. Red Cypre •• Wood Tank. a .pecialty. 

W. E. CALDWELL CO., 217 E. Main 8treet. Loui.ville. Ky. 

Twelftll, E(Utkm Now Beady. 

THE SCIENTIFIC AMERICAN 
CYCLOPEDIA OF 

Receipts, Notes and Queries 
12,500 RECEIPTS. 708 PAGES. 

Price. $6.00 In Cloth; $6.00 In Sheep; $6.60 in Half 
Morocco, Postpaid. THIS gr e a t  work bas now 

been on tbe market for nearly 
six years, and 
tbedemandforit bas been SO great 
tbat twelve edi
tions have been 
called for. 

It is entirely 
distinct from tbe 
ordinary receipt 
book in being 
thorougbly up 
to date. 

Tbe workmay 
be regarded as 
the product of 
tbe studies and 
p r a c t i c a l  ex
perience of tbe 
ablest cbemists 
and 
all 

are engaged In almost any branch 
of industry will find in this book much that Is of practical value in their respective callings. Those who are in search of independent 
business or employment. relating to the bome 
manufacture of salable articles, will find in it 
bundreds of most excellent suggestions. ...- Send for descriptive circular. 

J4UNN & CO., Publishers, 
361 Broadway, New York. 

Switch. M. F. Finnerty ............................... 587.tiOO Switchboard .y.tem., central office. W. S. & E. M. Harrison .•.• . . . • • • • • .•••••.•••••• • .. . . . . . . . . . . .. . .. 587,502 Switch mechanism, automatic, J. E. Tryon .•. . . . . .  fJ87,625 Table. See Extension table. 'l'able. N. Bartelle .................................... 587.51S 
:t:�ri�l�;:i�'t,� 'b�vJ::j1i:an�����:::: :::::: ::::::::: �+:� 
Telegraphy. F. M. Sbort . . ..... . . . . . . . . . . . . . .... . . . . . 581.336 Tel�'h�o��s������ .������� .s.i���l.i�� .�����.l�:. �'. � 587,467 Telephone switchboard apparatus, C. E. Scrib-ner .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....• 587,406 Telephone switchboard Signal, C. E. Scribner ..... 587,405 
'f�l�gg��� ��:���itt����.a��'If!h�:�d��.���::: �i:� 'relepnone transmitter, O. Moran ............ ..... 587,b93 Thermal results, apparatus for producing, H. Sanche ............................................. 587.612 Thill coupling. A. C. Kane. .......................... 587.440 
:t:gm �';.����f.·rgr���!��:.�:.��.�����:: .. :::::: ?l�m Thread cutter and addressing device for spools, W. H. White ...................................... 587.4H 
�l��e���e�:iinH'B�:�:�hide: 0: A: 'Hensei:::: �:Mi Tire. bicycle, W. B. Mann ...... .... ................. 587.656 Tire. ela.tic. B. H. Chameroy ....................... 587,544 
Toy. E. A. Bondurant ................................ 587.423 Trap. See Animal trap. Vent trap. Treenails, tool for screwing, .A... Collet ............. 587,645 Trelll.e.. mean. for fa.tenlng vine. to. T. J. lo'orde. ............................................. 587.365 
:t:����r:t. t/;n�e����:::: :::::::::::::::::::::::::: �i:�§g 
Trunk. F. J. Pallca ................................... 587.488 
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cc"a���·�·dllI1It�"tGiiIiS::::::::::::::: �i:�i Typewriting machine. H. S .  Dukes.. ........ 587.431, 587.432 Valve. M. Abt ......................................... 587.632 Valve, combined high pressure throttle and re· ducing, A. W. Cash ............................... 587,670 Valve for locomotive engines, overpa.ss, C. J. Mellin ......... ......................... ' ........... 587.505 Valve •• lide. W. Good.peed ... . . . . ........ ........ . .. 587.367 
�:�';,"ri:!�����':'tl;.f;,.i:����.�·::::::::::::::::::::: ��:ffl Varnish gum, manufacture of, J. Todd ............ b87.345 
� �gi�l�.b{o":re;.. t.,�iellJ�Y.'�: Wifidi.i::: ::: : ::::::: �:= Velocimeter. K. Tornberg ........................... 587.498 VelOCipede. M. A. Lilly .............................. 587.318 
���"t�:g�ler:ka�Z����::::::::::::::::::::::::: �i:� Voting booth and registering device, C. A. Evans 587,547 Wa.her. See Bottle wa.ber. Wa.blng mach lne •• 1. D. Locke ...................... 587.447 Wa.hlngmachine. L. Ryder ........................ 587.510 Watch. repeating. W. A. Gabriel ................... 587.5 74 Water g�e. D. Best .................................. 587,291 
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MCLeOd:::: �:m Wbeel. See Bicycle wheel. Wheel. E. Grlffitt . . . . . .. .... . ......................... 587.3«1 Windmill .peed regulator. O. R. Lale .............. 507.445 Window stop fastener, adjustable, W. F. John-

• ton ................................................ 587.585 Windows, etc., device for insuring closing of, Lurye & I�ewi ..................................... 587.591 
��:f:.

gl�::R!ti�Ii'�ruw�:��h�. O. Am.ler ...... 587.293 
Wrench, Jan.ohn & Mlnblnnlck .................... 587,529 
Wrench. I. B. Tripp .................................. 587.6'.U 
Yea��,:'.�y'������ . ��� .. ��.����. �����:��:.�: 587.619 
Yoke coupling, neck, C. Shuman ................... 587,513 
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moii;'i:: for':F: W: chessoii.::::·:· �:��� Bicycle chain ••• ide pia te for. E. C. Fletcher .... :.: 27.465 Box or can, A. Cameron, Jr . . . . . . . . . . . . . . . . . . . . . . . • . •  ?:1,!58 CarP,et. W. B. Brown .................................. 27.400 Carr'Ke jack. P. Lanouette .......................... 27 473 

8�eck ook. H. H. Whitney ...... " .................. 27:476 evl •• C .. M. Jarvi.......... .. ...................... 27.00 
CoClqck ca.e or column, J. Wells .... "'" .............. 27.(58 In actuated machines, caSing for, F. T. Parritt 27 (82 Coin actuated wheel •• ca.ing for. J. C. Carter ...... 27;481 Commun�on cup, individual, H. G. Husted ........ 27,M[) Commumon cup. receptacle for. H. G Hu.ted . •  27 454 Door fa.tener. J. D. Decelle ............ : ........... :. 27:477 

F'uel. E. B. A. zwoljer .......................... 27.483. 27.484 
&I::: �:::l: ti.¥i. J';g��.:.::.:::.:�.::.:.::: .. :::::::::: �.� r�eg brace. etc. , M. Slotkin .................. ......... 27:� 
kt'J,�i��:;:;��I��"G.JRt:{;��3.;:::::::::::::: ::�'.��.� �:� 
0.1 can. A. F'. wour .................................... 27.462 Pedal hub. T. Cnrley .................................. 27.{83 Plane body. J. A. Traut .............................. 27.474 Range. ga •. M. J. Willi ............................. .. 27.485 Reamer drill. P. Feeney .............................. 27.475 
Rope tigbtener. L. E. Coale ............ "". ...... 27.472 Scales'Bca.in�for weighing. W. N. Pelouze ..... ::: 27.466 
����n.:e%�. ��31!0��(rs\ibe;:.::::::::::::::::::: ii'�� 
�ay. dre •• It. W. Lublin ............................. 27:494 
'1..;;: X:�pet������:::::::::::::::::::::::::::::::::: �.� 
�imming, S. Friedberger ............................ 27:495 
W����. t�t':"h';;e�����: .�'.�: �����::::::::::: :�:: n:ffil Wrench, S. T. Frea .................................... 27.4n 

TRADE MARKS. 

Apparel. men'. wearing. W. Co Loftus & Company 30 (58 Bicycle •• Penn Manufacturing Company ........... 30:476 Boots and .boes. C. M. Hapgood Shoe COmpany 30 45 2 Butter. Elgin Creamery Company ................ ::: 30'473 Butter. M;cCanna & �'ra.er Company ................ ao:481 Catslll?, VInegar, preserves. jellies. table sauces, pickles, chow chow, pH{Jper sauce, olives, and extract�. �·Iac�u. & Elliott Company ............ ao.m Cereals, dried frmt, corn starch, spices and baI&: .. ing powder. Mitchell. Fletcher & Company ..... ao,462 Chemical substances for sanitary purposes, Gas 
C Light and Coke COmpany ................... . . .... 80.457 o1fee compounds Javarye Cotree Company '.. �4.69 Co1Jee .ub.titute. E. C. Blum .................... .... lIIH70 Confection u.ed as a breath perfume. Weld Com: • pany................ . . . . . . . . . . . . . . . ............. lI!l.400 C?r.et�. dre.s .hields� and wai.ts. H. J. Lyon.::::: 3O;ns DietetIC compound or highly nntrltlve .ub.tance, 

D F.�. R. f.chmann. .. ............. ............. ... 8O.4fl1 
j£ye.. aypo e Companfi ... .... ...... . . ......... ... ... 00;466 
Earthenware, S. A. We er_ ••••••••• . . . . . . .•••••••••• 80,463 mblem •• badge •• and jewel. and boxes or pack_ ages containing same, D. A. Reese .............. 00.477 
��r,:�:ci'r��if�?:::I�eW���;i f�.rE�g.rderOcim: 30;483 pany: . ...... . . .. .......... . . ................... . .... . 30.462 In.Jct!Clde for poultry •• to ck, and vegetatlon.L . Ball ... . . . ........ . . .............. . ....... .... . . ... 80.4&1 L!U'terns. cycle, H. Riemann ........................ 30;475 L.lllment for mternal and external use. J. A-Lee . ......... ... ........... .... . .............. ....... 80.455 Mailing ca.es, Improved Mailing Ca.e Company .. 30;474 
Oats and oatmeal. rolled. Mu.catlne Oatmeal 
R��:Il�:"l.;,:.g.our.Siid.riii.iiiD.i .. tisiii:ii::.j:iSeD.: 8O.m burg ................................................. 804M 
�,\bber packin". W. J. Gorham ..... ..... ... ......... 80:485 a ves, S. D. Harding ... . . . . . . . . . . . . . . . . . . . . . .•••••••• 30,456 Scales. v.:eighing. Computing Scale Company ••• �" 30;464 Shoes, high cut men's or women's, PortsmOU'Yl Shoe Company ...... . . .. . . . . . . . . . . . .. . . ............ 80.479 Soap. H·O (Hornby'. Oatmeal) Company ........... 80;(1)7 SoaEs, perfumes waters, powders, and cosmetlcs, oilet. Court Perfumery Company ............ .. 80 (58 Sta�ch.laundry. E. R. Durkee & Company . ..... : •• 00:468 Wh •• ky, W. H. Jones & COmpany ............. __ .... 80;459 

PRINTS. 

"American Beauty" (for cigars), American Litho· graphic Company ........ .. . . . . . . . . . .. ... . . . ..... ...... 53 

A prlnt",d copy of the .pecillcation and drawing of any pa.tent in the fore�l:Oing list, or any patent in print 
••• ued .ince 1863. will be furnisbed from th •• Office for 
�� '1'�!"pal��[

dJ'��8�e�� .::::i;h:o n���ang n&��� 
Broadway. New York. Special rate. will be lriven where a larJite number of copies are desired at one tlme. 
v:;.U'..:��'::'!.r�'int�en:��e';.�ro:: g���eg, �h�h10��: 
going lI.t. provfded they are simple. at a co.t of � each. U co�licated the co.t will be a little more. For full 
�� &�10�: =ta&�·-=�

r
�=.tlN." 
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KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. ��:�Yo�OMhI'iJ1J��\\�Yeo�:h�:� 
16,NOO H. P. NOW A V AII,ABLE, '1'0 HE INCltEA8�:D TO aO,ollo 11. ]'. 

Tbe Company IS in a po.ltion to let electric energy at exceptionally cheap rates and on the mo.t favorable term.. Tbeyalso olfer to applicant. wl.hln" to establish them.elve. near the works, .ultable land on elthor the 
German (Badlsh) or tlte Swl •• • Ide of tbe Rhlne,ln tlte vicinity of lmportant railway line •. Ch eap labor. 

Fen" further 1RtformatWn please address 'J'he Manaaer, Kraftubertragungswerke, Rheinfelden, Switzerland. 

STORAGE BATTERIES 
THE WILLARD BATTERY CO, CLEVELAND.O. 

�-. COpy LETTERS 
.. fifteen a I\Ilnute allllllrlble. u.e my Im-

-
.

. 

-
. 

proveO automatIc copying machine. 
� ,� pro Send fen" illU8trated circular. 

'/. • JOHN H. ANDERSON, 
• 910 Monlldnock, CHICAGO. 

LEHIGH PREPARATORY SCHOOL 
Be.t recommendations. YOltnj( men are .prepared for Lehigh Unive rsity, Yale. Harvard, Cornell. Princeton. etc. Over se van nundred pupils of this school have 
been admitted to Unlver.ltle. during the pa.t eighteen years. For �lculal'!LapolY to _ 

W. ULRICH. Ph.D .• Bethlehem. Pa. 

DRY BATTERIES.-A PAPER BY L. K. 
��\:

ea
���� <ld�; cl!'.w.��:,ttm'll'e.�.°'1i'tt� 

Br}an'. battery. Koller'. battery. and the efficiency of 
dry cell.. With tbree Illu.tratlon •• Contained In SCI
ENTII!'IO AMERICAN SUPPLEMENT. No. 1001. PrIce 10 cent.. To be had at tbl. office and from all new.dealers. 

8!AU Need "SPECKS" send to 
F. B. Bailey, for Optical 

Catalogue, Sample Case FJfEE 
with Olltfit. F. B. Bailey, 
2'71 Wabash Aye.ae.Chic:a&o, 

• l11i�oi5. 

MICA WASHERS 
For all mechanical u.".. Perfect In.ulators. 
Sample. and quotation. furnI.bed. 

A. O. SCHOONMAKER, 168 William Street, New York. e OLD SAVED by sending for my 1897 Cats.. 
l!lg1le and Discounts on Arcbltectural, Bliildlng.!. Mecbanlcal. Electrlca\.-Bclen-

-. t'&B'¥'ocle2l!��eNew fo..� 
CAUSE OF LUMINOSITY IN TEE Flame. of the Hydrocarbon G".e •• -By Prof. V ivian B. Lewes. An important paper in which the author en-
g:s.;.:'.'1'. �u:"�'th��g�a'l;�t\�::'�Ot·���!t ����: .. t\g� 
��:,t�il't���.t�ri'dCt����:�I�gNt�l;.rz'!.���.bM�� 
UIIned 10 SCIENTIFIC AMERICAN SUPPLBMENT. No •. 
101� and 1013. Price 10 cent. each. To be had at 
this office and from all new.dealer._ 

Wbittball Ctrminal 
NEW ENTRANCE TO NEW YORK CITY 
VIA B. & O. -Unequalled Facilities. 

Wblteball Terminal. tbe new entrance Into New York 
City, opened for bu.ine •• by the BaltImore and Ohio 

R.R. on Monday. July 19. I. the mo.t convenient station 
to and from all part. of New York City and Brooklyn. 
Tbl. terminal I. at. South Ferry, ea.t of Battery. and 
from it, under tb e same roof I direct connections are 
made with train. of the Second. Third, Sixth and Nlnt.h 
Avenue Elevated Road.; Broadway. Columbus and 
LexiIlI(ton Avenue Cable Line.; Ea.t and Weat. Side 
Belt Line. of hor.e car.; South Ferry, Staten Island 
Ferry, Hamlton Avenue and Tbirty-nlnth street 
(Brooklyn) Ferry. 

Ask for ticket. to New York via B. & O. and save 
tnoonvenience. 

D. B. MARTIN. 
Mgr. Pa ... TraffiC. 

How to 
J. M. SCHRYVEJ!, Gen'l Pass. A�ent. 

Build 

PROPOSALS. 
u S. ENGINEER OFFICE. ARMY BUILDING . 

• New York, July 25, 189'f.-8eale d Proposals, ill Triplicate, for construction of riprap wall on eastern beach of Sandy Hook. N. J .• will be received here untll12 
Non �r:h!f1ona��pffci�iJ'�bIWM�f�·Lb�£'6W-
Lieut. CoL Engineer.. • 

pORT ELIZABETH MUNICIPALITY. TENDERS 
FOR ELECTRIC LIGHTING. The Town Council 

'1��3�llj��a£r:�il�:��o�r:z;t:r:J'le!\.��I�{t'::W� Ing. of Port Elizabeth by Electricity In con.lderatlon of the grant of a conces.lon fur the exclusive right of .upIIlylng electriC current through the .treets and road. of the town. to private houses, stores, etc., for terms of 6, 15, 20, 25 or 00 year. re.pectively. The number of InhabItants of the 10wn Is about 3U.<ID. of whom about 2O.<ID 

:�e�gm:� In T�:r��'i;. �gR�����:\h' t:��� fare •• 5 miles 1,196 yards; prmclp al .tr�et •• 16 mile •• 1.483 
!:��;p��=t \l�t�� �y WJJe • .is G;�ep�l���� ��!��6t= die 

�
wer. The Munlolpal �Undlng. cons�st of Town Hal Municipal Offices. Morning Market. �'eather Market� 00\ Market, and Museum. The main streets are 

�u�rcl�a�"".?iI�rng�g/l�.m�de"8"�nlht::;s.·t�:!" t"e�� derers must state at wha.t sum per annum they are prepared to adequately lI"ht tbe Streets and Municipal BuildlD1<8 for the various periods mentioned above. If 
��1l�J �it� ���"::l'��

n
"mf :r'lvY3: l�t��':.R:r�l:'.!� 

�'i.le��'i.�:rr:.;:t':.'N :�uCi:�\��bbee a':.���\."a� �I �g: Council; the charge for .upplylng current to private 
���:. ��t:1�3\:�c��� l!'o:gCtf�llt����nt:eo���lg� of takln" over tbe whole undertaking. etc .. at a valuation to be made In case of dlll'erence by two arbitrators or their umpire at the end of the period of ,·be Concession at the then value of the plant and mains. Tenders, Indorsed" Port Elizabeth Electric Llgbtlng!, should be 
��!r:��otge:.h�o�f.eCf·�<>ir:�e����g�.IV.·C�;�::; 
r.,��'rh!�m1fe��!::.���i'*.m��'b�����egk ��tObl:::i 
���"8�elll'k�Y �cl':R:�b,M���I���.a���'i.n��ce�f,g:t 
Elizabeth. 

WE RUY I' A TENT.... .mall noveltie.. Colum
bian Novelty COmpany. 766 Broad Street. Newark, �. J . 
Manufacturer'. Agency wanted. Have capital to open 
.how room. J. C. Meredith. 200 Dearbrrn St., Chlc,",o. 

FI LM S For the Be.t Projecter.cope or Kineto-
��i�::'�o�elv�te� B�Oo"'f�1:'l-T�: 

Experimental �����t�:��e�I:�f:..t?J'J�r:� 
EMPIRE NOVELTY WORKS, 4aI E. 30th St .• New York. 

I CE �n1C:d!Ii1:r� �"!��rn::tn¥'HIVr!�" MFG. m .• h'99 Clinton Street. Milwaukee. WI •• 

MODEL AND EXPERIMENTAL WORK 
Dra1ll!htlrul. Pattern Work. Special MachinerY" etc. 

8. P. Denfson, 143 Center St., New YorK City 

Experimental & Model Work 
Cirs.llMoovicefree. Gardam& Son, 4lHi1Ro.e St •• N.Y. 

STRONG CASTINGS. QU It I< DELIVERY. 
PATTERN WORK 7'0 ORDER 

ACME MALLEABLE IRON WORKS.BuffALO.N.V 
WASHINGTON. D. c., BU •• Bllildlng. 

Bliss School of Electricity 
The only Institution teaching practical electrical engln_ 
���."es e��':

l
b�l��'Lra

t
&'tu"o�:��

n
�p"p���T::i 

. � , - ; 

PATENTS 
TRADE MARKS. 

DESICNS. 
CDPYRICHTS &c. Anyone .ending a .ketch and de.crlptlon may 

quickly ascertain, free, whether an invention is 
g:;�����tfa��"8I�.P.Itag�gg;lljg:'���:: g}.'t��R 
in America. We have a Wa.blngton office. 

Patents taken through Munn Ii, Co. receive �alnotlce ln the 

SGIENTIFIO AMERICAN, 
beautifully Illu.trated, large.t circulation of 
any.sclentlftc journal. weekly term. ""00 ,,-yearil' ,UO .ix montb.. Specimen cople. and HAN 
BOOK ON PATENTS sent free Addresa 

MUNN & CO., 
361 Brolldway, New York. 

"HEAVEN AND HELL" From thing. heard 
and .een by ElMAN-

UBL SWEDENBORG. The grande.t, mo.t Intere.tlng. 
and In.tructlve book ever wrlttenon tbe .ubject. More 
can be learned about genuine religion and the future life than from wbole librarle. of other book •. 4�age •. 
i"lt�.� <.,�e:���PJt�fp�I��ij,bi!.dffi��ss M. H. 

a Home/''---$� 
Tho.e intendlUl< to build will lind the very be.t practical .ug

ge.tlon. and example. of Modem Arcbltecture In the hand.ome.t 
Architectural Magazine ever publi.hed 

"The Scientific American 
Building Edition." 

Each number I. Illu.trated with a Cowrea plate and numerous 
band.ome erun-avlng. made airect from pliotoQraph. of buildings • 

. together with interior views, Ooor plans. description, cost, location, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city residences, cburcbes, 
scboola. public building ••• table •. carriage bou.es, etc. 

All who contemplate building, or Improvmg home. or .tructure. -- of any kind, have In thl. hand.ome work an almo.t endle •• • erie. of 
the late.t and be.t example. from which to malre selectlona, thus savtng time and money . 

PUBLISHED MONTHLY. SUBSCRIPTION. $2.5D "YEAR. SINGLE COPIES 25 CENTS. 
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