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MAGIC 
Stage Illusions and Scientific Diversions 

Including Trick Photography. 

COMPILED AND EDITED BY 
ALBERT A. HOPKIN';. 

WITH AN INTRODUCTION BY 
HENRY RIDGELY EVANS. 

OVer 500 pagel!. Over 1.00 a/,ustrations. 

Thl. I. a new and unique work on magic art. It con
tains expo.e. of the .Ielght-of-hand feat. and 
Illu.lon. of tbe mo.t famous conjuror. of modern 
�Ime.. It I. profu.ely Illu.trated with over 400 
engraving.. The subject. treated Include intere.t
Ing Blographle. of Celebrated Conjuror •• the My.
terle. of M(>dern lIaglc, Ancient Magic, Science in 
the Theater, Automata, CuriouB Toys, and Photo
graphic Diver.lon.. The very late.t development. 
In each line will be given. Thu., under photoj/(raphy 
the projection of moving picture. I. taken up for 
the fir.t time in book form. 

An IlIu.trated circular of thl. work i. now ready, and 
will be mailed on reque.t to any part of the world. T/u book will be sent, postpaid, on rece(pt of $2.30. 

MUNN &. CO •• PUBLISHERS. 
381 BROADWAY. NEW YORK CITY. 

Regl.ter. an accurate account of work done on prlnt-
�'tter,;:,��g�afl�al�a�t�:�'. 'b�!f::�� %"'t�� :�a 
repeat. automatically. Simple, accurafe, durable. Spectal coullters to order. IT Send for circular. 

C. J. ROOT, Bristol, Conn, U. S. A. 

HANDY WHEN IN A HURRY 
A new article whlcb no machine 
shop .hould be wlthout. Keeps 
all drills compact, with their 
gRDll:eB adjolnin£. Can lay your 
�er in a second on the exact 
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MODEL WORK 
We are prepared to a •• I.t the trade and Inventor. In 

• olvlng mechanical problem., al.o manufac
turing model. and stock. 

CENTURY MACHINE CO., 576 W. Broadway, New York 
Complete outfit of modern machinery and tool •. 

-WOODEN TANKS. II" , For Railroad., Mill. and Manufactorle •. 
:: ,: Builder. of Steel Towers and Tank •• , ," La. Red Cypre •• Wood Tank. a .pecialty. 

W. E. CALDWELL CO., 217 E. Main 8treet, Loul.vllle. Ky. 

IT COSTS NOTHINC TO TRY! 
All .team u.er. can .ave time 

ooey and trouble with the .Imple.t. .afe.t and mo.t 
:\ 
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STEAM TRAP Guaranteed never to wear out. Look at the cut and see how it's done I Pay me what 

you save in coal for one year and I'll furnl.h the trap free. Dr See ilIu •. 
notICe Sci. Am. July 31, 1897. Sole Amertcan Mfr. 
Wm. S. Haines, 144 S. Fifth �t., Phlla., Pa. 

~ 
ELEOTRIC STOVE. 
Enameled .Iate base. Hot 

In two minute.. Emergency , ' cooking or beating-alway. ready. PrIce $3.UU. 
Complete, ready for u.e, with cord and plug, Give make of 
lamp .ocket and voltage. 

AMERICAN ELECTRIC HEATING CORPORATION, 
BRANCH OFFICES: GENERAL OFFICE: Havemeyer Bldg., New York. Sear. Building, Monadnock Bldg., Chicago. BOSTON. 

NICKLE PL�TINGWANl[O. 
ORDERS£x£CUTE�D'N P,t<Y QUALI1YOl'- �NlI1Y 
Bt TTYS &. MABBE. TT co. �� y 

29 NOR1H WA5HINGTON 5T ROCHE�T[RNY 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.- By G. M. Hopkin.. De.crlption of a .mall elec
tro motor devl.ed and con.tructed wltb a vl�w to asol.tInll amateur. to make a motor which might be driven 
with advantage by a current derived from" b�ttery,and 
which would have .ufficlent power to operate a foot 
���h'Wft�li 'll:��e r��m��,r�� °svc'i'����Ir����;: 

��.:ltljif:���d ��in6atll';e��!!s.cents. To be 

UP TO DATEI 
A PERFECTLY E�IPPEO BATH 

l\\ha&�mrm��t. ::m:';r:��j. 
:;t:�e�

o
�n�ith

N
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heater. Moderate co.t. Twenty • tyle.. Send 2C. for cataloj/(ue 
of TubS, Heater •. etc. 
MOSELY FOLDING 

BATH TUB CO. 
3&8 K Dearborn St. 

CHICAGO. 

J ,ie.tift, �lUeti'Ju. 
Sash, window, G. Moore .............................. 587,846 Saw. crOBB cut, S. Hershey ........................... 587,8�7 
�g�r;:��:: i: :88����·::. '::.',', ':::.', ':.',',', '::.',', '::::::::. '.: �+:� 
Screen. See Window screen, Screw cutting machine. A. Green .................. . Screw cutting tool, 1<'. G. Echol."""" """""" 
�:� a.f:M�.::;,� o�r

-w.k� toipiieii.;oii:: :  :: :::: ::::::: 588, 
Seeds, apparatus for treating oleaginous, A. Rus-ton ..... , ........................ , ............. , ..... 587,lnl 
Separating machine. O. M. Moroe ......... .......... 587,990 
Separator. See Gold separator. Sewing machine, Ammerman & Toot ......... ..... 587,900 
Sewing machine binders, tension device for, Coan 

& Eaton ................ ...................... , .... 587,7(17 
Sewing machine binding attachment. P. Schoen .. 588.019 
Sewlnj/( machine feeding device Coan & Eaton .... 587,706 
�&:N��.m�����rn"�g�h�j�ey & Winkley ........... 581,778 
Shoe. D. B. Clo88on . . .... . ........................ .... 587 705 
�gg: ;t:�����., Ef,'x����itii.; 'co,;';r' fiir: j: ·Herb.i.: �',� 
�t���f r������e�����a��.cW.t;'�'�n������: : : : :  �::i 
Sink draining board and support. J. Forau ........ 581949 
Skate, H. & P. Tblel.cher ............................ 581,768 
SmocKing, machine for making, Blount & Robin-.on .................................... , ............. 588.099 Spark arre.ter, J, H. Swartzbaugh .................. 588,006 
Stamp, mUCilage, W. E. Glbb ......... .............. 587,726 
Steam engine, L. Serpollet ........ .................. 587,760 
Steamer, wheat, J. D. Nagel ......................... 588,079 
Sterilizer, liquid, J, C, Nlel.en" ............ " ....... 587,851 
Stone, manufacture of object. of Imitation. I,. A. 
Sto;;.:;.

heSee 'B'oiiie' stupp'e'::' ...................... 587,tm 
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lng
:;;�: cub'';: ';j, '(i:Donner::: ��:� 

Surgical appliance. rMcCormick .................. 587,994 
��i'�:.d

e�ea:\t��::�'w'it�ti. Blanken.h IP"""'" 587,922 
Switch box, J. C. Mock .......... ,,, .................. 587.746 
�:U��::l:�'iiSt1rl'b���:iiiy::::::::::::::::::::: �',� 
Tap, automatic exten.lble and collap.lble adju.t-able, F. A. Errington ............................. 587.715 
i-�\���� ����W,�Ii. i. �a'pwe\r��� ::::::::::::::.: �:m 
1li�:':�!t1:,'���'i.t��:nJf: �:fc:"�.���::: :�:::�: �:� 
�:f e

k
��r

o
�lr��ea����h't2r·i� :et�:J��:i 'floors'; saq,lU 

T Ill?;,�.;£�:J�rhiimii;,::::::::::::::::::::::::::::: �:� Tire, armored pneumatic, I. S. McGiehan .......... 587,9!n' 
Tire, bicycle. I. S. McGlehan, ..... " ... " .......... 587,996 
�I�:,

f
g���:lr,;,s���s��m:. � �i.�':::::::::::::: �:� 

1.'ire securing device, P. G. Gardner ................ 587,723 Tires, compound for closing punctures In pneu· matic, W. L. L;;man .. .. ........................ 587,!J82 
Rf�:c��

Cpi&:'� ;.r i:�3:aa.�i�.
,
. �:. �����.�.��.�: �f:��� Tong., Inj/(ot. H. B. A. Kel.er ........................ 588,070 

�lC:�:ic��.blt.'\v�r.'�h·.·::.·.·.·.·.·::.·.·::.·:.·.·.·.·.·.· .. :,: �g� 
Track gage, O. S. Kepler .............................. 587,739 
Trap. See Animal trap. 
���rlf:,o��'ii�';j�ok. �t�I��I�.� ..... :: ...... ::::: ...... : ...... : ... : �:� 
Trolley hanger, T. Fletcher .......................... 587,805 Trolley .y.tem for electric railway., overhead, S. 

H.Cauffiel. ........................................ 588,053 
Troll ey trUCk. T. M. Kenna .......................... 587,738 
����:h.

w
�:ehA'I��rJ�gk

.f���erb�. K. King ........ 587,7(0 
Truck, automatic dumping, J,�, Hammer ........ 587,960 Truck, car, G. G. Floyd ... ........................... 587,948 
����tf�3,��rd:��w.,.:':'::r.�· .�.:�.�:::::::::: �:m 
Twl.tlng frame., ring for ring, W. Rlj/(by .......... 588,120 Typewriter ribbon. H. A. Dot

fi 
..................... 587,941 

Ty
IJ�'K::S:;� .�.����.

I
���: .���, ,I,��. ��.

r. ���������: 588,� 
1fJri'.!i�lo�'i.::::����w�r.�:.����::::::::::::::::: �:M.� 
Valve, C. E. Brown................ .. ............... 587,786 Valve, Park & W Ill I.ton .............................. 587,855 
Valve, H. H. Riggin .... ........................... .. Valve, balanced slide, I. C. Griffith ................ .. 
Valve for air or gas compressors, etc., J. Clayton. 7 
�:hW, r:����

r
��'b�lh

l
;�b�it�in��.

I
�.�:::::::::::: .

.
. �:086 Vehicle, motor, C. E. & J, F. Duryea ................ 588,103 

��l'c!gl�e.'l��V�f:l�!-. �'. �.�.��.�'.'.' .. : ...... :: ... ':::.'.: �:� Velocipede handle protector, M. Goodman et al. .. 587,956 Velocipede steerlnj/( gear. T. H. Simmond •........ 587,872 Vending apparatus, prepayment, Morgan & 
Blakeslee ........................................... 587,989 Vise, G. A. McKenzie .......... " .. , .... , .. , .... , .... _ 58'1,749 

VU��::
I
��� ii��;;".:'n�� �.

I
�.

I
���.��I.��: ��':": .����� 58'1,961 Wagon body and gear, W. S. Reynold. , .... , .. ,.... 58'1,862 

Wagon, dumping, W. O. Shadbolt .................. 587,866 
WaSb for tree •• etc

a 
C, Tatge ...................... . 

;:��:nso-:e���h��\s, fit��:�.��:::::::::::::::::::: Water elevator, M. G. Bunnell ............... ....... , 
Water heating boller, J. P. B. Sadtler .............. 588,016 
;:��� :::g�g�: ��·e�r.�% �tHa;.forit::::·:::::::::: �:�� 
Water pillow and douche, combined, A. A. Stoll.. 58Ub'7 
;:tJ����::f�g· o�·t.%e�J.r£: Barker·. ·. ':. ':. ' ... .. : ......

... :: �:ffl 
Wheel. See Carriage wheel. Driving wbeel. 
Wheelbarrow, G. N. Meve ............. , ............. 587,98S 
;�.:'3�1�f.rJ,wp.JF�UI��:���:::::::::::::::::::::::::: �:� Windmill, '.r. V. P. Vreeland ........................ 587,887 
Window screen, A. Lambert ....................... . Wire drawing machine, G. B. Lamb .............. .. Wire .tretcher, J, N. Parker ........ .............. .. Woodworking machine, Redl.ke & Abelt ........ .. 
Work box, lady's. A. E. Conety..................... 08 Wrench. See Adju.table wrench. Lock jaw wrench. Pipe wrench. 
Wrench, C. H. Avery ................................. 588,049 
Wrench, H. W. Hoeft ................................ 588,110 
f:��.��da:tkg:·:.::·:.:: :·:.::·:.:·.·:.::·.::: :·.:·::: �:Wi 
Yoke center, neck, G. W. Furby .................... 587,807 

TRADE MARKS. 

Bicycle., Iver John.on Sporting Good. Company .. 30,(96 BlBcuit, crackerBand pilot bread, New York Biscuit 
Bor��:"&��:pi-ieiimeyer::::::::::::::::::::::::::::: ml:�� 
Bre��� mt::f8Ii\!!:i�: O���!�y��.i�.�����: 30,491 

Cor.e�E. Schwelnburff .............................. 3O,48( 
���� 0'1. !'t��g��e��ldl!:�. 

S
�:.r t;:-��· ware';: 30,'94 

Royal Copenhff.en Porcelain Manufactory.... 30,457 
t:::t&;r

h
�'.':3t��t. a;.i :f.:':?i�.te9t��'g?Dizer 30,'91> 

& Company . ................ ...... ................. 30,486 Mineral water, certain named. AgAne & Veon ...... 30,488 
Shoes, women '. and children's, J. Mundell &Com· 

pany ....................... , .. , ........ , ............. 30,485 Vlnej/(ar., R. M. Hughe. & Company ................ 36,'112 
Water, dl.tllled, Ice and Cold Storage Company o f Lo. Angele ............ ..... ....................... 30,489 

DESIGNS. 

t:m::�:: �.ft!f����
r
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t't'tg� ����: :c.�h�?e
d
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Buttoner, j/(love,.A. N. Clark .......................... 27,500 card mount, J, r, 0'Wer .............................. 27,'97 �\', ��:::,:.e��
r
i..'X;'hW:rrz":,'�'t���·.:::::::::::::::::: �:� 

Kettle cover, F. N. Martindale ....................... 27,505 Len. for tile., J, W. Mark ............................. 27,502 
Metal mount, F. W. Che •• on ................ 27,510 to 27,513 Necktie holder. C. E. Smith ............... ........... 27,'99 
��fet�fr�f:�fr�r�i����tC.�j.�.DB����ree::·.:·.·.:: �:1� Roof fender, S. A. Gilman ............................ 27,515 
��:. �I������rg�: �.:�: ���� .• ::::::::.:::::::::::: �:� 
��� :J'::�r'r.

e
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A prin rpd t'opy of the .pecilication and drawlnj/( of 
any patent in the foregoing list, or any patent in print ISSUed since 1863, will be furnished fr om thiS oftice for 
�Of '1:.'�··pat�{d3�rr'U'�"::; ·::::Iibt"o 

n
::::�ng nc���� 

Broadway, New York. Special rate .... 111 be given where 
8 large number of copies are desired at one time . 

ve���r:1�� aJ\!'��ntt�en::�e��f�se ��:;:�e� �b�hro�� 
�olng li.t. provided they are simple. at a cost of � each. 
���f.��t��i":n::l :e&�I�{e Jf.��w:;.r�:� 
York.. Other forell(n patente IDaJ' alIlo be obtalnea. 

VELOX PJI J;)ER A RevolutIon In Pho· 
� 1- tographlc PrInting. 

When expo.ed to the l!&Dle light, print. 
300 times qui cker than albnmen • • 

GLOSSY or MATT. �� ':J���
r
:::.

ny
s
w

:�����.:fi�:'d';;��l.s:[I��
r
k
. 

Developed and toned as fast as tlte urinting �ame.o can be filled. Permanent prints. 
Tbe greatest,f.aper for hot or damp climates. 30 cents in stamps brinE, two sample 

:���� =i&e
;;��."..:�th�

h
�:.� :�:r��.fr��r;;,r:TJ'��: ni.:i���i�ep���

e
�
d
O
a
�� an Insoluble gelatine paper. Rembrandt, a Matt Printing-out Paper. 

N Oh ' I 00 Sole Mannfa cturers, NEPERA PARK, N. ¥. epera em Ica • Faris, France, 8 Rne MatteI. Chlcaj/(O, 111., 21 Quincy St. 
----------------------

IMPROVED WASHBURNE'S PATENT 
SCARF FASTENER AND HOSE SUPPORTER. lIt Is mne than a mere Scar f . , . , Fastener. With It you can at

", tach together two article. of al-
, \ ��·�ea:ii.��!d:gl';o�r��f�� 

i' And, like the Ho.e SUJJPDrler, , ,' It hold. tlj/(ht, 
f:
revent. slipping 

" , and will not In ure or pierce any .. .' fabric. Samp e. of either, by , ��'t\l�tc
I
el�� 'N1!!� 1��oW::'; 'I!J.I-Cii: • Dept. S. A., Waterbury, Conn. 

��rlc Rubber Stamp BARTON MFG. CO. 
338 BrOadway, 

N.Y., U. S. A. 
Received the only Medal award- VI . ed to any Vu Icanlzer at Worl� s U CantZers Fair, Chicago. Circulars Free. 

STORAGE BATTERIES 
THE WILLARD BATTERY CO, CLEVELAND,O. 

PROPOSALS. 

WE BUY l'A'I'EN'r", • •  mall noveltie.. Colum
bian Novelty Company, 766 Broad Street, Newark, �. J. •,!.rn?�.JI �NJ) "Alt'r�. Gear.1!: Dies, etc 
_!!� �!��� ���,���eet 'ijlrlV�JGO�lSl 
F Il M S For the Be.t prolecter.cope or KinetOC 

�li3�J:���
e
.A"v'':ul �';f��V: 

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

I CE ��
C

��iI:i'J 'i1'�\:rn:::::.in�sB::VI!{l�� ----- MFG. CO., 899 '-'linton Street, Milwaukee, WI •. 
NO MO»ot::s�9ot�9!ttNfo J��s,BOWL" MODEL AND EXPERIMENTAL WORK 
Tbe .. Mallin cl'f0dt" Pa�e"t Nicotin� Absorb· Draullhtlng, Pattern Work Special Machluery, et c. ent and entilate 

w�l,
a
r
c
e'i.':Jl; ��okln a S. P. Denison, 143 Center St., New¥orK City _ [:::--...... _ .1""l18::lI bealthy enjoyment. �ry � �mo �::';:CE$if-=L;J • �o��1n��g. 

w
��ebi�g�e� �CX:I"At' 

-"";;;08II1II.;;;;; •• " SCI. AM. of August. 7,'g'l. TYPE WHEELS .. MODELl &"EXP£RIMENTAL WQRK.llMAlLfMCHlfIDW 
Ii Manufactured only by NOVELTIEa .. ETC. ftEW 1D STENCIL .aM. 100 NAaaAU 8! ... 'f .. 

The Harvey & Walts Co., Station E, Philadelphia, Pa • I M d I W and No. 275 Canal Street, New York. EXnerlmenta & 0 e ork r:r 1!!ustrated Circulars" S. A." mailed ()II, application. tJ 

� � D.�e:U-:��::� 
_�M_f.� """,m"o�""R_�-'.Y 

�-�-=Automatlc control of the Va cu  u m 
Po.ltive. Write jor 

STRONG CAST INGS. QUICI< OELIVERY. 

PATTERN WORK TO ORDER. 
ACME MALLEABLE IRON WORKS.BuffALO,N.Y 

particular. to �WETT & LEWIS 00., Manu/'r. of PATENT FOR SALE OR ON ROYALTY. X Ray Supplies, 11 Bromfield St., Boston, Mass. Ju.t the thlnj/( for Manufacturer. of Noveltie •. AI.o 
ACETYLENE APP ARATUS.-ACETY _ t.i�='M.

d
d'Wi���;:: ���:eI.
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��Bu1':.�
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lene number of the SC'IKSTIlrrC AMERICA.N SUPPLE
l\lES'T, describin�. With full illustrations, tne moat recent. simple. or home made and commerCial apparatuB 
for generatm" acetvlene on the lur�e and small scale. 'l'he Ilas as made for and used by the mICroscopist and 
student ', its use in the mallie lantern. 'l'be new French table lamp malting its own acetylene. Contained in 
SCIENTIFIC A"£H1CA" SUPPI,EMENT, No. lU.17. 
Price 10 cento. To be had at office. 

Pbonograpbs, 6rapbopbonts, 
ProjtdOSCOPts, RlnttosCOptS, 

RECORDS, FILMS, ETC. 
IT 36 page Illu.trated cataloj/(ue .ent free on receipt 

of 2·cent .tamp. 
The Edison Phonograph Co.,427 Vine St.,Clnclnnatl,O. 

HeadquarleT8 for 
DUMPINC 

AMERICAN PATENTS. - AN INTER-
esting and valuable table .howlng the number of patent. 
���t��e��l��ef��t't.

s
e ·��ti,"��n�8�;;;b�g

h
���: 31, 1894. Contained In SCIENTIFIC AMERICAN Sup

PLEMENT, No. 1 UU2. Price 10 cent.. To be had at thl. office and frow all new.dealers. 

so YEAR .. 
EXPERIENCE. PATENTS 

TRADE MARKS, 
DESICNS, 

OOPYRICHTS &c • 

An)'One .endlng a .ketch and description may quickly ascertain, free, whether an invention i& 
g�:i��lrtl':.f.te8��\e.&I/:�g�'�����:l� ���!."�� 
In America. We have a Wa.hlngton office. Patent. taken through Muon li Co recelvB epeclal notice In the 

SCIENTIFIC AMERICAN9 
beautifully I llustrated, larj/(e.t Circulation of any.sc,ientIOc Journal, weekly, termaea.oo a year; ll.1iO .,X months. SpeCimen cople. and HAND 80<111: 00 PATENTS sent free Addreu 

MUNN &. CO. 
3til BroadwllY, NeW' York. 

HORSE CARTS. CROOKES TUBES AND ROENTGEN'S Wide and narrow tires. Photugra h Th b t h rf Low rate. of freight from the use of 6o;ke8 
et::�:' fs � ��ge U:i'c'itarf��d l'fi 

r��lr8�
�
�t

-;�1'atalny, Pa.- about Crookes tube!. SCIENTIFIC AMF.RICAN SUPPLE-

HOBSON &. CO . l'f���'!�.,"d: }�Ab!�lt.,>l3toltai 9at: 7i'.�''?:I:o 
No.4 Stone St., New York. �1�s�

T��b,t:f�W:.frai",':·lu�L1�::�l�on1�ID7� 

I most exhaustive series of articles on Crookes tubes and 
VOLNEY W MASON & CO the experiment. performed with tbem. Amonll them 

• . , will be found Prof. Crooke.' early lecture. detailing 
Fr'lctl'on Pu Ileys Olutches& EI evators very fuily the exp"rlment. whlcb .0 exclted'the world 

, and which are now aj/(aln exciting attention In connec-
PROVIDENCE R. I. �g't:�.!'.t���'t.\�"o�·C��d-'����1 ,i.,'!���f::!� each. 

PRINTING OUTFIT IOc. 

ci 
BRASS BAND 

8etIu,. ume til. ODe mIIl1dll; pI'IIltIliOOcardJ. 
hour. You CI&b mue IDOD.., with It. A fOIlt; ot pretty type. alIo Indellblto Ink. TrPe Holder. PW .. ad Tweesen. Best Liaen llarker; worth "'00. 
Mailed. tor lOcI. _tamp. tor poetqe 011 oudt ua4 cat.lorue of 1000 barpJna. Same oud.t with � J5c. OIlt1lt fo.r priatillltwoUau •. poItpaid. 

........ U ... Bro., Dept. � •• HZ .. c;ortIaadl S,", 1'1011' Iv'" 

Instruments, Drums, Uniforms, Equip
ments for Bands and Drum Corps. Low

" w/' est prices ever quoted. Fine Catalog, 400 
Illustrauons,mailedfree; it gives B.md 
Music& Instructions for Amateur Bands. 
LYON &; HEALY. 33-35 AdamI lit., CI!.eagv. 

How to Build a 
Tho.e mtendlnj/( to build will Hnd the very be.t practical sug

ge.tlon. and example. of Modern Architecture In the hand.ome.L' 
Architectural Magazine ever published 

"The Scientific American 
Building Edition." 

Each number I. i!lu.trated with a Colored plate and numerous 
hand.ome eDirravlnj/(. made direct from photographs of buildings, 
together with interior views, floor plans, description, cost, 10cnr,lOn, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, coloni81 snd city reSidences, churches, 
.chool., public building., .tabl ••. carrl&l/:e hou.e •. etc. 

All who contemplate buildlnR', or Improvmg homes or structures 
of any kind. have in this handsome work an almost endless series of the latest and best examples from which to make selections, thus saving time and money. 

PUBLISH En MONTHLY. SUBSCRIPTloNa $2.50 A YEAR, S,NGLE COPIES 25 CENTS. 

Fo� �� a.t �.n� •• �a:::ar_ MUNN & 00., Publishers, 361 Broadway, New York 

© 1897 SCIENTIFIC AMERICAN, INC, 
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