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EDISON SAYS 
" .  ""e..r.' re. •• ; •.. _ Over 20 technical aud popular electrical Write for onr two FREE hooks end tied 
J <-:�"-c.. . •• .fii:,.- ............ - ('ourses. covering every branch of tbis fascinating " a I Be EI tri al E '  ? " 
� ., "" ..... w !Y- ..... m=- ����

c
;f any Conrse may be paid in instalments �, come

. an ec c ngm�er 
'-r.4& of.,. ....... """n;-.· ...... .... -�- of 8�.OO per month. Address and The Electncal Marvels of our Tunes." 

(Concerninll' the stndy oC electricity a,t home by onr niail' system) 
,f.7r.:,J ... �.:=rr.o � 

THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION. 

Jos w ....... I'Ioo. T.�,�':;�-B.'A.s"" .... G""M",.S" Dept. A, 120-122 Liberty Street, New York, U. S. A 

KIRK'S CUPOLA FURNACE 
.JUST READY. 

THE CUPOLA FURNACE: A practical Treatise o n the Construction and Management of Foundry Cupolas. 
�Jitfndt'M�!:::kin pKr.�Wi,ai. �R�����t�d b¥we:����: tngs. 379 pages, 8vo. 

Price $3.50. free of postage to an1l address in the world. 
or A UirC'U/.ar of 5 Pll{Je8 quarto, {liiJ>i7UJ tM full Table of 

Oontents of thil. tmportant book. with specimens of tM 
il!ustratiom, wiU be sent free of postage to an1l <me in an1l 
part of tM world who wiu jum18h us with hu. address. 

Sc�i'J:ijf;�,.�1ld :;,�g���}���gj��� 
Steam. tM Steam I;!n¢ne, etc., and our other OalalogJuB, 
lJ.�t��:t )�!':!::S �r.�r;;';t��{" S,f��e �l?'��i,i'rf� 
the world wlw wiU fUTnu.h ". with Ms addre8s. 

HENRY CAREY BAIRD &. CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS 6. IMPORTERS 

81 0 Walnut St., Philade lphia, Pa., U. S. A. 

placed upon your kite hen range will supply the family Iiber .. lly Witb sparkling distlJled water. 
Most Scientific in con
strnction. Larll'est II'nar-
:�:;: 'i.�P8���a �!:: 
sition. Endorsed by Ral
.. ton Health Clnb. Send postal for booklet "B"to 

The A. R. BAILEY MFG. CO. 
64 Malden Lane, N. Y. 

ACETYLENE APPARATUS 

Tbill coupling. C. A. Beblen...... ........ ......... 621.596 Tbill couplinll:. K. Buland ............................ 621.4&i 'I'bill or pole coupling. K E. Wbitney .............. 621.510 Tbresbing macbine. A. P. Hess .................... 621.493 
.fl��: ���b'l�"n.Wo.LM.�:rl{'am;.ey::::::::::::· ::::::: :m:tiil 'l'ongs. A. D. Marsb ................... .............. 621.;{56 Tongs. wire. J. Conrad ............................... 621.327 1'001 driver. spiral, L. M. Davis ..................... 621,401 'roo} bandJe and means for securing same, p, Jaeger .............................................. 621.570 
����:a� ����t1��n�e�g:.rt��b�Y .�.�������.i:::::: ��1:� 'l·OY. G. B. Hu!<bes ..... .... � .. ......... . . . . . ... ... ... 621.677 Toy pistol and game apparatus. Bailey & Bud-gett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 621.440 Train pipe bose coupling. R. S. Brown ............. 621,764 'rrap. See Fish trap. 

\ Trap. C. M. Williams ................................. 621.396 Tree clamp, transplanting, J. A. Garrett .......... 6'21.4m Tripod stand. Jones & Mayo ........................ 621. 571 Trolley. Young & Magune ........... ............... 621.3\l9 
��g�:b.ca���e��e� t�o�';;':�" W·at"ring·trouliii."" b'21.422 
'rrunk, steamer. 1.\ B. Seery ......................... 621.375 TrUBB or frame. C. N. Dutton ....... ................ 621.409 'l·ube. See Compressible tu be. Metal tube. Sbeet Inetal tube. Typewriter. Becker & Tbompson ................... 621.628 Typewriter. W. L. Colby ............................. 621.325 Typewriting macbine. G. C. Rlickeosderfer ....... 621.742 Typewriting macbine. H. Turk ..................... 621.389 TypeWrIting macbine support. H. J. Halle ........ 621.660 
�:l�:: :��Y���'�':Ta���1�V.·w·ei18::":::,:::::·:: ��l:� 
� :gYJ J!'.uli��';;n l);e�ie s.:�.���.� ':.'.: ':.'. ': . . ::: . .. .. : .. .. .. : .. ':.: ��U:;g Vebicle brake. J. C. Stinson ......................... 6'21.508 VehiCle driving mechanism. H. P. Maxim et al ... 621.532 VebICle wbeel. O. L. Grimsrud ...................... 621.658 Vehicles. runner attachment for wheeled. A. J. Boyd ....... ................. . ... ............... 621.745 Vending machine. W. H. Murpby .................. 621.614 Ventilating apparatus. house, J. Worz ............. 621.551 
��t�i1J����fn��rl'. �rie����:�. ���'.�'. ��.i��:: .... :::: ��l:��i Voting machine. L. R. Winslow . . . . . ..•••. . . . . . . .  621.511 Wagon. dumping. G. A. Garrett ..................... 621.406 Washer. See Steam washer. Washing machine. O. P. Kvernum ........... ..... 621.351 Watch. stem winding and setting. E. F. Hetfer-nan...... ................................. .. ...... 621.&4 Water closet valve. R. S. Watson .................. 621.549 Water coolinjil tow.er. J. M. Seymour. Jr ... ....... 621.718 Water heater. '1\ J. Mooney ......................... fi21.690 Water beater. G. W. Morris"""" ................. 621.b·93 Acetylene number of tbe SCIENTIFIC AMERICA" SUP· Watertank beater and feed cooker. 1':. E. Miller. b'21.359 PLI!!MI!!NT, describing. witb full illustrations. tbe most Watering trougb. automatic. F. Marsh ............ 621.610 

�����i1:=f� o:c�;t:n �a:ne :�: fa�':::CJa�Z:EEa�� We:���Jr .������ .���.�i�� •. ��������� .���: .�'. ����: 621.776 �l�he jlas as made for and used by the microscopist and Wens. device for raising bailless buckets from. student; Its use in tbe magic lantern. 'l'be new Frencb M. V. Sbolfner .................................... 621.380 table lamp making its own acetylene. Contained in Wells, device for removing buekets. etc .
• 
from. . 

SCIENTIFIC AMERICAN SUPPLEMENT. No. 10li7. M. V. Sbolfner .................................... 621.3,9 Price 10 cents prepaid by mall. For otber numerous Wheel. See Paddle wbeel. Vebicle wbeel. valUl .. Ie articles on tbis sUb�ect we refer you to page 21 Wbiffietree book. J. Scbnabel. ..................... 621.464 
�3; ,,"s�ew J���lJ�.':':ittBr����e,J��\!�. to any ; ;r��i��J'::i�c�a�.:.a�eL 'Browiieii:::::::::::::: �5Ulrl 

The Sanitary Still 
i s  simple, economical , and effectively produces distilled (tbe onlr pure) water. Our 
��.oo �t.t.n- hae··t.,,-tce the 
�fac�lit?f r"e��:r b� �g: 
U. �. Govt. Send for booklet. 

THE CUPRIGRAPH CO.,138 N. Green St., Chic a g o  

COLD WEATHER 
does not Interfere with tbe easy starting of tbe 

OLDS GASOLINE 
ENGINE. 

One man eaaHy starts all sizes Sim-
f!���n;���de�1��-otber engine. Write for full particulars. 
Olds Ga soline Engine Works. Box 418. Lansing, MIch. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1�3. 
m1:is�c���".i f��f��::'10�'!,�n & Co. and all news_ 

The "Wolverine" Three Cylinder Gas
oline Marine Engine. 

.. nd self 

440 MILES 
IN 495 MINUTES 
every business day in the year betwtlen New York and 
Bulfalo. on tbe New York Central's 

HEmpire State Express/' 
FASTEST TRAIN IN THE WORLD. 

It has imitators on botb sides of the Atlantic. but no 
equal anywbere. 

Windlass. sblp's. J. B. Cowper ...................... 621.489 Window. P. A. Petersen ............................. 621.501 Window in sbape of ladder. safety. F. Scberrer .. 621.620 Wine or lard press. C. W. Blackburn ............... 621.517 Wire stays. band tool for applying. J. Kubn ...... 621.4!18 
;�;J.p�:���fg� ���fr!����s6.c��nliu?m�e::���:: �l:*�7 Wrapping macbine. H. Rose ........................ 621.714 Wrintiter. See Mop wringer. Writing. apparatus for attaining correct position of pens wben, J. �'ibrig .......................... 621.472 

TRADE MARKS. 

AlC�i.\?lt\'iJe��'lt�'ifois')�:n����: .���������. �� .�e��: 32.619 Bicycle racks. H Fin-de-Cycle" Rack Com pany . . . .• 32.621 Bicycles. Peoria Rubber and Manufacturing Com-
BOlfe�: 'liquf<i 'preparation: 'for' 'rem()vhig:' �icaie: 32,622 

etc., from. BrowQ. Company ...................... 32,616 Butter. Bartram Brotbers ............................ 32.604 
8��:)'�,y:feng;,�b�nS�'W��ter· M: 'i;owney 'Company: g5;W Cigars. D. Harris ...................................... 32.610 Confectionery, H. Heide .............................. 32,606 Drujls and tinctures. extracts and essences t here-from. vel<etable, Caesar & J..oret ......... ....... 32.611 Gloves. kid and otber leatber. G. & H. Haustgen .. 32.600 Hair. preparations for removal of. H. W. Crolley. 32,614 Herbs for makinji{ a fever tea. compound of. F-'ever 
Insic1�cfJ':.p;�L: ·Lavanburg·::.·.·.·.·::.·.·.·::.·.·::.·:.·.·.:: �:�}; Meats. cbeese. butter. ell"s. and lard. T. H. Lawry 32.603 Milk . condensed. Consumers' Preserved Milk Com-pany .. .. .............. ........................... 32.605 Music. sbeet. J. W. Stern & Company ............... 32.597 Pens. D. Leonardt & Company ........... ........... 32,09l! 8almon. tinned. Richard B Green & Company ..... �;2.602 Salts, H. E. Gourd......... ............ ............ . 32.613 Sbirts and shirt waists. Hunter & Paddock ........ 32.599 Shoes. women's. G. W. Herrick & Company ........ 32.601 Soap containing petroleum. M. Jenkins . . . . •  32,617. 32.618 Tires, pneumatic. G. T. Robie ........................ 32.623 Wines and liquors. Charles & Company ............ 32.609 Wood tiller, liquid. Glidd"n Varnisb Company .... 32.6'lO 

LABELS. 

PRINTS. 
.. Beefwine." for a wine, J. R. Smith &. Company .... 116 u lfl'og He Would a Woomg Go Game card," for a 

_______ . _______ -,,..,-______ game. McLoughlin Brotbers . ........ , ........... .. IU 
'" U Mother Goo8.e's Chri,!tmns Party Game Card." tor WITTE CASOLI N E  H OISTS" all .. me.McL0'tf,hhnBrot.bers.: . . .. ... . .. . 113 

G oaranteed to "Q����he��.i.s.� ... ����:': . ��� .. � . �.���:. �.��������� 115 

SCIENTIFIC KITES • .  ! SCIENTIFIC BOOKS o�::�:�r�r;:,��:�I. 
NAVAL BLUE HILL BOX KITE. 

S A W d f M to C rI . ,. A scientitlc marvel. Flies like a bird. ole. gencI ante a'i,;" �e': i'::�r .;':-';,'j .11: :::fJt:R�e '!��s P�td. t�!� �::.�� (;aICl1ladng�a�tiInes. ��d. Skog. Gotbenburg. Swed '" 
on receipt of 50 cents �end st.amp for 16-p�ge Kite Catalogue. fjr AGEN'l'S W AN·I·ED. 

E. I. HORSMAN
l. 

Manufact urer, 
382 tlroadway , Ne w York. 

Collars &1IIl 

Cuffs. 
TURBINES �:S�tf

�j'/
�i

�
cLl

&
r ��.:' 

SpriulI'fielil, OhIO, U. S. A. --------_ .. _- --_ ... _----

WAN T E D-�i����thMtt':; �����u��!�tf� Stylish, convenient, economical. Made of 
fine cloth, finished in 
pure starch, and ex
actly resemble fash
ionable linen goods. 
NoLlMmdry Work 
When soiled discard. 
Ten CoUars or five 
pairs of Cnff So 25cts. By mlllJ, 30cts. Send 

developments to contribute popular sP.ifmti6c articles to a newspaper. Address X X X. SCIENTIFIC AMEKKAN. 

6 cts. in stamps for sa.mple colla.r or pair 
of cuffs. Name size and style. 
REVERSIBLE COLLAR CO., Dept, J ,Boston, Mass. 

NEW IDEA IN TRUNKS 
The S'.lIman Dre ••• r Trunk 

is constructed on new principles. 
Drawersmstead of trays. A place 
for everythmg and everything i n  

its place. The bottom as access· 
itle as the top. Defies the bag
gage smasher. Costs no more than 
a good box trunk. Sent C. O. D. 
with privilege of examination. 
Send 2c. stamp for illustrated cat;.. 
alogue. F. A. STALLMAN. 
61 W. Sprllll tU., '�olumbua, 0. 

50 YEARS' 
EXPERIENCE 

A handsomely illustrated weekly. Lar�est cir-
���t;i<?,��f �g�t���ei1�iflgo\�U���\1 n�::t:al�� 
MUNN & CO.361 Broadway, New York 

Brancb Office. 625 F St .• Wasbington. D. C. 

.. NEW STANDARD" 
NECKTIE PIN OUTFIT. 

By mail. prepaid. ONF. DOLLAR. 
Ye!��te an"J��:tb d���bl!� �.,"rm:I�:� 
on t be market. Liberal discownt to jolJ. 
bers. WILLIAM ROCHE, InventOl and Sole Manutacturer. 25� Greenwicb Street. NEW YORK. U. s: A. 

GRINDING MILLS FOR ALL PURPOSES. 
BO.8a.rdus Patent Uni

versal Eccentric Mill. Address J. l!!. & G. F. SIMP
SON, 2l'i Rodney Street, Brooklyn, N. Y. 

NOVEL TIES & PATENTED ARTICLES Manufactured by Contract. Puncbing Dies. Special Macbinery. E. Konigslow & Bro .. I81SenecaSt�Cleveland,O •. 

O 

DID YOU EYER COLLECT ST��PS?
J�er� � ��c�gl.;�r:��tn:o���ii ��IXlb�� a n� 50 different stamps from Cuba, Phil. teL, Porto ltico, etc., and ourso-page list. etc, We 
Buy Old Stam.p"" 8tandard 8tamp Co.,St.Loub,B. 

Experimental & Model Work 
Oir. d: advice free. Wm.Gardam & Son.45-bl Rose St •• N·V

· 
BUILDERS AND 

l�"C'1l.Y 
DESIGNERS WI '" ell ,a.' �k 

"'L �� I eY40r s. 

SpEOl� c. It. cowdre� ���� �t., }<itcbb"Je· 
5 MafS. I 

GAS ��Q GASOLINE ENGINES ': 
WATER MOTORS 

BACKUS WATE. R MOTOR CO NE.WARK N J U 5 A 

YOU CAN MAKE. $IOO.AWEE.K ' 
OWN YOUR OWN SHOW, COMPLETE OUTnT-$ 100. 

LlF£ MOTION FILMS <1. MACHIN£S GREAT PASSJON PLAY", ,00 OTHER SUBJECTS 'LI-U5T F!. C ...... T A L.. OGUC. .=, ..-RE:... E... 5 LUBIN.LARcesr MrR PHILAOELPHIA P A 

INVENTORS We make Special Ma-cblnery. Mod�ls. P .. t-
Also p .. tented novelties by contract�'l""'�I�I'1j.�:f'::'ii 
Metallic WICK. Co., Cor.5tb & Elm Sts., CJnclnnatl. O. 

VOLNEY W. MASON & CO., 
Friction Pulleys,Clutches& Elevators 

PROVIDENCE R. I. 

a ay ure and wewiJl6nowyou $3 0 S 
8endu.you .... dre!IJ 
howto make $3ada,. 
absolutely sure. we furnish the work and teach you free, you. work iu the locality where you Jive. Send us your addresaand we will. 

explain the businessfull,. remember we goaranteeaclearpl'Ofii 
���ii.ullF�g:unw� ;c�

o
��I�:N�·;E�:::.;.

n
.iclL 

THE BICYCLE: ITS INFLUENCE IN 
Healtb and DJse .. se.-By G. M. Hammond, M.D. A valuable .. nd interesting p .. per in wblcb tbe subject is eJ[-
�t�s��"ee:rr :6:act;'�:�°o;,.,�.:sol�0���FtIi':8�d���� li tbe cycle by persons dr.ea8ed. Contained In SCIENTIFIC AMERICAN SUPPLEMENT. No. 1002. Price 10 cents. To be had at this office and from .. II newsdealers. 

� 
PALMER BROS.,-

PALMER Stationary and Marine Gasoline En .. 
�nes and Launcbes�tor 
Ca:f� En��in �it� glnes. Send fer catalOg. 
MIANUS, CONN. 

i
ICE BOATS-THEIR CONSTRUCTION 

:Wr�:i����gt��k V��I� :l;)Ik!� n����h������ea�� construction. Views of the 'Fwo fatotest ice-sailing boats U8�<t on the Hu�on river in wi nter. By H. A. Horsfall. It..E. Contained in SCIENTII!'IC AMI!lRICAN 'SUPPLEMENT, No.1. 1'be same number also contains the rules and reguJation� for the formation of tce-boat clubs, tbe sailing and management of ice-boats. Price 10 cents. work at any altl·1 tude if you get· it with the elec- I A pri llt f'!d copy of the specification and drawing ot . . 1 _ • • • •  • • trlc igniter. You any patent in the foregoing list. or any patent in print Our Foldmg Boats are punctUle proof. GatVHlllzed steel r ibblug. For h�nhng, fi.s�llng,. explorIng and famIly 

UQ7 Wabl1lC Street. 

cannot a1ford to issued Since 1863. will be furnished from thiS Office for pl�a�ure. Walter WeHmall took them on 11l� polar trIP. Jtteut. Schwatkaexplored assume �) risk 
1
10 cents. In ordering please state the name and number the Ynkon With t�eUl. Awarded first premIum at "orld s Fair. Send 6 c. for cat· a n d  wit h a. of the patent <:\esired and remit to Munn & Co 36J a]ogne. 40 engraVIngs. KINC FOLDINC CANVAS BOAT CO" K.'amazoo. Mich. 

h Witte JHois�" Broadway. New YOrk .. • Special rates will be given where ------------_.-:---:-'_�_-------_______ ________ �.:.... __ � 
�u don t do It. a Jarge number of copIes are desIred at One time IAPIERCE VAPOR' LA'UNCHES 18t 20 
G,;;!�ai(f:' � Canndlan patent. may now be obtained bt tbe m· , Fe':.t, 
for catalog S. A. ;����r.i��r��rd� 8::yt�;:���I':,.'i�'!'�s�':,/� !���: i $150 AND UP. 14 Ft. FISHING LAUNCH. 
Witte Iron If complicated tbe cost will be a little more. For fun 'I � STATiONARY AND PUMPING F.NGINES. 

Worka Co.. iDlltructlODll adm-- Mnnn '" Co., am Broadway. New � or &nd for Catalo!ltu SlaUfIjJ Size. KaJl .... ()iCTI Mo. York. Oth ... forelppMeilt.eJDafalaobeolMlJleG. - PIERCE ENCINE COMPANY 17 N. 17TH STREET RACINE- WIS. 
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