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CAN I BECOME AN ELECTRICAL ENGINEER? !tEy�jr !o!�, pyAm�lI. !!�aleEi��n�t�!!�n�Jo�\��� o�"J.fIP�!!!�! 
Over 20 Technical and popular cour.es. Our Institute indorsed by TKOS. A. EDISON 

The Electr'I'cal Engl'neer Inst'lt"·e of Correspondence LnA·ructl·on IDd every otber prominent elpctrlc\an. Tbe electrical Held Iii growing enormou.ly and oll'er. exceJlent oppor-1M. """ tunltles to make moner tor tbo.e bavlng an electrical trainln/!'. It wm pay liIIyone to write for onr two 
Department A. 120.1.22 LIBERTY STREET. NEW YORK. U. S. A. free books entitled' Can I Become an Electrical Engineer' and "Tbe Electrical Marvel. of Our Time .... 

Valve, re2'ulator, Wilson &. Webb .................. 623.935 Valves, grinding in slide and triple. M. Limpert .• 623,001 Vapor burner, incandescent. J. A. Putt ............ 623.738 Vaporizing and burning hydrocarbon oils, appa-. ratus for. E. O. V"mel ........................... 623.519 �ebicle body supporting device, J. A. Jansson ... 623.78 7 Vehicle draught llPvaratus. \V. G. J)uvis .......... 613.705 Vehlcle drRugbt attachment.. A. Olipbant ......... 62a.R15 

I 
Vebicle electrica))y proJ)eHed road, O. Patin ...... 6:.ti.R"l() 
�:�!�e�a:���:11). t. JM�re������'::::::::::::::::: �:� \"ulcalli7.in� prefo\S, L. K Scotford .................. ti23,R38 \Va�on brake. W. S. Smith. ... . ................. t;2a$t4 

1
·"�aJCo�l brake. �uti)matic. G. Brubn ........ ........ 62�.�1 Wusblng machme, A. H. Herron ................... 62a.OO3 . \Vater. apparatus for mixing cold and hot. F. 'I Kaeferle ...... ...... . .. . .. ..... .. ....... ......... 623,009 
wa�l����. ��.J.i���� !����.��'. C.i�.������� .��: .�� .�.��� 623.8 69 

I \Vater pressure ref!ulator. 1\ A. }:vans ............ 623.7 7:1 'Vater purifying apparatus. refuse. H. Rienscb .. li23.82 8 "'ater return apparatus. automattc. McAUister .... Barlow ............... ........................... 623,554 \Vnterer. stock. D. Hufnaflel.. .......... : .... ...... b%'1.545 '''ave motor. J. M. PRImer . . ................ 623.506. fj23 .. ,5 7 \Veather strip. G. W. Krebs .. ................... .... 623.917 W heel. See {'ar wbeel. nftb wbeel. Trolley wbeel. Wheel. �'. Pfeller ........................... ..... ..... 623.621 'Vbist.!e or caB. J. F. Mnrst,ers ...................... 623.';2 8 

R ' N  E '  . H 'd B 
k Wick adjusting device. lamp. W. n. Stimpson .... 62:-1.931 

oper s ew nglneer s an y- 00 �:�:oi'=�:;��·:acf,in�n�g:tmakiilg: 'E: .�-: ·liiieil": 
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'or STEAM EN GINEERS and ELECTRICIANS I bel1<er .................. ...... .. .. ................. 1>23.610 
Tboroughly revised, rewritten and much enlarK�d by �����Ch�r�� °:r�l���yC�v��:�g: �;i�o��1i. 'w'r'eilcli: G23.m 

EDWIN K. KELLER. M.F... and ('LAYTON W. PIKE;B.S.. Wrench. C. U. Coo\. . ..... .......................... 623.917 

fn�tfl����e���iatc��gE�rlc�hi�:e���oi���J�::!�t:I:� . ���:�l��ia�b�e�t.rt�i�Ck: 'j.' c.' il'ack·eii:::::::·.:::: ��i� tbe Steam F.n�ne and giving full instructions for the I Zmc upon iron, electrode position of. S. O. Cow-
CARE and MANAGE MENT of an E L ECTRICAL PLANT: per·Coles ........................................... 623.888 
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y 22� t�Fe�' ��� i��S�::��r�ns o��l�ikr:ry

ln
t�U� a.ked wben under examination before being l\cen.e.Jas DE SIGNS. an enRineer. .'ull leat�HiMd�I�Il'�¥';bil�'l.ml!'e:.3.:J0. Badge. G. W. Frank .................. ................ 30,599 

Send for Circular. 1022 Market St .• Pbiladelpbla. Pa. �:���:�:�. <£;,"vey�e::::: ::: ::: ::::.: ::: :::::::::: ::::: �:Wl -- 'I Hearmg plate. vehicle. G. W. McConnell ........... 30.629 Book cover. memorandum. U. A. Kruttscbnitt- ... 3O.Ei02 �rusb. G. C. Bentzi!�ger ................................ 3O . �1� l:an opener. M. O. 1< 1llkbelller ........................ 3O,61a 

I Car center sill. W. P. Hp.ttcnctorf .................... 3O.6.'l5 Card case. G. A. Kruttschnif.t ........................ OO.fJOO 

I 
Carpet. J. Spring ....................................... 30.642 carpet cleaner cylinder. J... C. Hayes ................ 30.617 Cigar and asb bolder. G .• t'. Prenderflast ............ 30.605 Clock frame. �'. Stewart. ..................... 30.006 to :10.608 Co1fee pot, W. N. Head . ... . .......................... 30.614 Eyeglass mountm�. G. A. Squier ....... ............. 3O.ti04 Furnace cRsing. L. 8. Pfouts ......... ............... 3O.6:i8 Game board. E. S. Kelley ................ ............ :iI}

.
fj40 Gas burner. C. D. Gervin ............................. ;ill.mH Hook. W. P. Murphy ........ .......................... 3O.m'J Hook. garment. 1. P. Jjoolittle ....................... 3O.flI0 Insulator. V. G. Converse ............................ 30.t�17 Jar or bottle cover blank. E L. Hauck .............. 30ma Lamp burner. I( B. Palmer .......................... 3O.fi20 ],amp fixture. C. H. Gillett ........... ................ :10.621 Manhole cover. ']'. P. (;reJler ................ 30.631 to 3U.fi.1.'1 l\fetal plate. Vall Norman & St.owell ................. :10, 62 8 NecktIe holder and t'Hsteller. C. T. Clark ......... ... :�.till Protector and fuse holder and bJock. F. (ireer.... 30.634 Pump bousing. double acting triplex. H. W. Kimes .............. . ................... . . . ......... 30.()�6 Roofing plate clamp. sheet metal. �'. G. Caldwell.. 3O.I;ao Rubber heel. H. C. Pel.er ................. .... .. ..... :!O.HlI Sbuttle. o. W. Schaum ............... . ................ 30.62:1 Sign pl"te. G. A. Kruttscbnitt ......... . ....... 30.626. :10.62 7 Snap ga�e. J. C. Glas............ . .. . . .. . . .. . . ........ 30.(;25 Stove. J. Brooke ... .. .. ... .............................. &1.63!l StUd. fastener. S. F. Paul.. ......... .................. iJO.H12 Trol bead, J. Herfert.. .... ........................... :!o.t;\8 Trace su pport. B. 11'. ��rwllY .......................... :..:J.ft�4 Was bing macbine hanger. G. W. Palmer ........... 3O,ti2'2 

OUR LATEST WRINKLE 
New Departure .. SECURITY" Cyclometer. 

(PATENTS PENnINO) 
Everything Out of Danger. No More Broken Cyclometers. 

Noiaeless Concealed Trip. 
yclometcr on hub inside of spokes and trip on axle bebind fork. Nothinlf to catcb and caU8e breakinlf or bendinlf. 

Patent adjustable clamp. Hta any bub. Ea.ier and quicker to adjust tban old style. 
Permanency, Durability and Emciency Gnaranteed • 

Made from Be.t Materials obtainable. Workmansblp tborougbly tlr.t-cla ... 
THE NEW DEPARTURE BELL CO., • BRISTOL, CONN. 

ITbe Trade .npplled by JOHN H. GRAHAM & CO .• 113 Chamber. St., N. Y. City. 

A NEW PROPOSITION: 

WHEELSB:�t.t:SI2 
upwar from high-Jrade material and fittlngl of your own 

leJec�f�be�=o�:��w.�1ra���oe; 
FRAMES and all ltandard makes of 
bicycle parte and ftttinll, "make you r 181ec
'ion," we build ,be wheel ae.:!ordlngly. 

Loweat e uan.ateed. Al'f!'lt.Ii W .. ted. Write today. 
RALPH TEIU'LE (JO., loa Lake 8t� Cblcaeo. 

,NEW IDEA IN TRUNKS 
The St.Um.n D" ••• r Trunk 

i. co n.tructed on new pri ncilliel. 
Drawers m.tead of traYI. A place 
f?r everythmg and everything in 

lts place. The bottom as acCesl' 
itle lUI the top. Defiel the bag
gage amalher. COlta no more than 
a good box bunk. Sent C. O. D. 
with priVIlege of examination. 
Send 2c. stamp for illustrated cat· 
alogue. F'. A. STALLMAN. 61 W. Spr1as tit.. t;DI •• bua, 0. 

Manufactory E8tabli8hed 1"81. LF.AD PENCILS. r.OLORtr.D PENCILS. M),ATE 

SCIENTIFIC BOOKS oy:: B:�rl;r��:�· 
FOR SALE.-Amerlcan Patent of.ucoo.sful Engll8b Steam Pump. Addre .... E. T. H .• Box 773, New York. 
VaIn able Ideas make � patent.. Models aid tbe 
�."e��ors"EH.�te1� Madf::: '1!��e��r 8b'l'�:lf

u
:; 

I CE :rn�C�m:!..\ ��I.:T.:::.in¥'B:
r
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MFG. CO .• b'99 Clinton Street, Milwaukee. Wi •. 

ACETYLENEOEALERS' HAND BOOK 
�����::��L��; � ���Cb\��� 

1TYPE WHEELS. MODELl LtXnRIMINTAl. WORK. IMAU. JlWHnlOItY 
Nnn1T1'[5 • ETC. NE.W 1a aTlMCIL waM. laa N"""U.! N.". 

Rotary Engine. Novel. Hlgb .peed. Utilize. expansion. 
�g��!��o�.f���e 

f
:;:;l�t't�d. 1f�:����'11O���e:., Itfta�io� 

0, Wa.blngton, D. C. 

PENCILS, WRITmG SLATF.S. STEEL PF.NS, GOLD 
I WANTED an F.xperlenced Man a. Fore-PENS. INKS. PENf'IL CAS�;S IN SILI'ER AND IN man. Competent totake mallZe GOLD. STA'l'IONlfR!!' RUB HER GOODS. lI.ULERS. of macbine .bop .mall work. Addr., M. K., Box 7 73 N. V. COLOKS AND AR1'ISTS' MA1'ERIALS. 

78 Reade Street. N1lw York. N. Y. WANTED TO MANUFACTURE 
Manufactory E8tabli8hed 1"61. Patented Metal Articles. Small Macblnes. '1'ools and 

Appliances in quantities under contract. RxceJ1ent 
5000 BICy'CL�S r..cllltles .... moderate rates. E.tabl.183'1. LEONARD 

I'ilii:;.=1:"" D. HA.l"RISON. New Haven. ConD. 
O"erdoek. �st e dote 01lt WANTED A - );;'�; q�;;ntl�f ;:;n;thtrt 
Standard '99 MOdele are defective In appearance. �uaJ-:-nteed, 810 to 826. weight trom 8 to 50 Jbs. per 98& 97models8Sto 816. ' yard. for caah. I wl\l also take Shopworn and second hand railroad rails that are defective Il appearance tbat wheelR, good machinES, are offered at too lowest price. Address o1rers under 83 to 810. Gr.at P ....... , A. D. 283. to RUDOLF M088E. MBltdeburg. Germany. 

Sale. We ship any:... ... .r.a.;::Iiiii:!�!I!'wh eTE.; an,. on8. on ap-
proval and a cent in 
EARll A by belplng uo advertise our 
eupcrb wheels. and sure reward on our new plan. We 
will gi\'e one Rider In each town FREE USE of S •• ple 
Wh,.t"1 t.n int.1"('\dll('fIj . . Writ.. .tOnee turOn. Aoeelal Offer. 
G. C. MEAD CYCLE COMPANY. CHICAGO, ILL. 

WAN' TED We are manutacturlngand mak
In .. a great many Soft Pine Sbav
ings and Sawdust and are defiltr
ous of putting them to 80me use 
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maker. Addres8. Utility, SclentlHc American. New York 

SMITH 6: WESSON 
ReVOlvers have 
a reputation to 
sustain. 

Bootssnd shoe8,Manning Sboe and Kubber Com- COAT. MINING n.nd HANDLING MACHINERY. Batb apparatus,�:!��\{��!!�· ..... ..... .. 32,777 MJhain BElTING of Various Styles, ELEVATORS, CONVEYORS'� 
Bra��';�·cogn·ac:i:ii·Moj;n';t·&·Coirij,iiny:.:·::::::. �:�¥�, . The JEFFREY MANUFACT

,
URINC CO., COLUMBUS, 0, Candies and otber confection.. Porterfield & " pr- Smd for latest complete Catalog .. e. New York Branch. 41 Dey Street. Conkhn ............. ............................... 32.7.1 SMITH & 

WESSON, 
14 Stockb<idge Slree!, 

Springfield, Ma ••. 
CatRlogllO tor a 8t3,ml'l. 

Canned goods anct foods and relisbes. certRin named. Catton Bell & Company .. ............... 32.i72 Cannect or preseTved /iroods. certain named. Mer-re1 Soule Company ............ ................... 32.773 Cbemical compound in powdered form, American 
ci�;r�ea��c�h���g:.:�tlt. �;��a'r.�::::::::::::::::·:·: ��:�M Cotton goods. woven, Indian Head Mills of Ala-bama .......................................... 32.751. 32.752 Edge tools. certain named. Nortb Wayne '1'001 Company .. .............. .. ......................... 32.779 

• It'abrics. certain named. Wilham Skinner Manu-

INew CatechIsm of Steam Enll'lne . f .. cturmgCompany ... ...................... ....... 32.750 
the 0. Flies. rasps. tWIst drIlls. and handsaws. Kearney 

For Engineers, Firemen. Mechanics and Ama- & ICoot Compnny ..... .......... ... � ................ �2.77� 
teurs. 48) pages. 325 illustratton�. Bound in green Flo.ur. wbeat. SesstuR'baus MlilinJr Company . ...... H2.i7? 
silk cloth. size 6�, I� in. tblck. Simple. tlwrOU</n HOIsery and other knitted apparel. O. Osborne .... 32·z�a 

and compleu. Readily und�T8tood. and gives Inse�t.externl1nato�s. N. McShane .................. 32.463 
instructions bow to run all type8 of steam en- Med}Clnal preparatIons, certaln named. A. F. 
gine8. Price $2.00. postpaid. is.t*':pbenson.: ........... . .. ......... .... ......... ... 32.7� 

THEa. AUDEL & Co .• 63 Jfifth Ave., New York. ::�����:s����i�����s�dM�L�P������.�:::::::::::: ��:+�� 
\ MO.c��po;n;�����.� .��.����.�::.�d.r.i�.��:. �l.���. � 32.781 

TUBULA R . �r����:�a't����::� .. S�t���:rtn�&,,�gJ�L:::::: i�:h� 

DRIVING LAMP. ����g:el�oJ::�}��.YJ.I�.t8�i�::.�.��.�::::::::::: :�:ru 
�� !:11'�o�

n
�k,��:j!rog:i. 

�::.sp!n����b·ers:::: .':.':.':::::.': .':::::.': :::::::::: �}U3 
1'" I h't r h t  ���a�l���ii���:.eg�!�����·a�idllci:;>e��!;;: iilailu� 32

.
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1'1' rslT�e aa� �n"gfuelb:a!r.. . factured. Lambert & Butler ............... ....... 32.76 7 h�bt. 
I 
Tobacco. leaf. Sbu pert & Stroop. .................... 32.700 

I'r !h��'J8f���I�i��ift�t Toilet articles and preparations; certain named, 
IT burns kerflsene. I Toy �Jg�����:;.1i.eF: But·z .. :::: .. :::: :::::::::: ::::':: ��:+� Send for book (freel. i Wblsky. rye. A.pell & Company ..................... 32.769 
R .  E. DIETZ CO., 60 Laight Street�New York. 1 Wood tillers. J. W. Ree.e. ............................ 32, 765 

Mention tMs paper and get special discount. __ _ 

..., ......... M�ESTABLISHED 1840. 

36 92 per cent. more water at leilf' expense and Jess trouble produced by 
The Sanitary Still 

tban Imltatlon8, Only Still recognized by tbe U. S. Govern-
�:�: oo�t�ra�a ����:;�l.iI: 

FR E E. 

LABELS. 
.. Cbloroform-Pictet." for chloroform, Roe8sler & Hasslacber Chemical Company ......... ..... . ... 6.899 .. Douno." for a tonic. Mernck Manufacturing 
., G���W�!iern:';'ior'ye'a8i 'ci,kcs: 'Greai'Wesiem 6,898 

•. sIrrl��t�f'�!�le 'Stro'p:'; 'ioi:�RPJe sirup: 'gai-iis; 6.895 

Maple Sirup Company ........................ ... .. 6.896 
II Stlvera))." for a cleaning and repiating com-

pound. J. Reynold .................................. 6,900 "St.andard Juno Brand Pennyroyal and Tansy Pills!' for pills. G. Marsh ..... .. ................... 6.89 7 
U Tbe Jester," for cigars, J. Hamburger & Com� pany ..................... . ....... ..... ............... 6.891 
U Vivu/' for photograpbic paper, J. Carbutt ....... 6.8re 

PRINTS. 

S.Ufllight u 
N�����\i::t�:r;!: �:n��:i sg;��u����s�cii� 

M.akes a fine picture. Has u N�r{;N�:r�iaifo·rm 'coiripiiiini Scaie:j, for 'comj;tii: 130 a good lens and shutter for ing scales. National Computing Scale Company .. 12.'; both instantaneous and time .. Qualified Judges," fOT Cigars. C. Uprpann ........... 12i exposures. Uses�11188 plates "'I'he National Automatic Computing Smle." for 
��pX�. ��a��s�J�!� computing Rcales. National Computing Scale 
C&Jl be carried in the camera. Company .............................................. 129 
Price S3.:J0. Smd Sc. for I ----samw picl,ure. Sunligbt A printed copy of tbe .peciHcation and drawing of 
.JQDlor,�x�plates. price any patent in the foregoing hst. or any patent in print 
12.00. Full equipments for i issued since 186.1. will be furnisbed from this office for 
�:�h�p�rifo�a.p��:�t!��3�b' . V �� c��:sp��eriid��i�'e�l.e:�� S::��
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______________________ , Broadway. New York. SpeCial rates will be given where I a large number of copies are desired at one time. 
MORAN FLEXIBLE JOINT �"-_ Canadian patent8 may now be obtained by tbe in-

for Steam, Air or Liquids. I _ ventors for allY of the inventions named in the fore-
M��:s��r:.
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d �? - fF�r:;ml�lh� �i�J\1:� ��:l :�fIS���IEh:t�: �:)��.f �?);:f��i 
Mo'an Flexible Steam Joint Co., Inc'd I Instructions address MUlln & co .• 3 61 Broadway. New lU 'i'llira Street, l.oUISVILLE. Ky. York. Otber foregD patents mar alBo be obtained. 

50 YEARS' 
EXPERIENCE 

Q�iJ'l�ni���l;�!gf �n�k��Rlf�d f���c����be�:h invention is probably patentable. ComnlUllica· tions strictly conftdent18J. Handbook on Patents 8ent free. Oldest Rgency for securing patents. Patents taken througb Munn &, Co. receive 
BPtciaL noNa. without charge. in the 
Sti�ntifit Jlm�ritan. A handsomely illustrated weekly. Larj:!cst clr. culatioll of any SCientific journal. ·rerms. sa a year: t'l)Ur montbs. $1. Sold by all newsdealers. 

MUNN & CO.361 Broadway, New York 
Brancb Office. 62ii F St .• Wa.bington. D. C. 

I •• EISOLL CVCLO.ETII. ZBc • 
Moel OuraLie, Practical and Cheape.ti� 

10,000 Miles and Repeatj conHtalltly 
1I091n, Haud IboWI Every Foot of Pro· 
crell-not every Qnarter·Mllej attachel 
to Fork or Huh. foAsl1y Read. from 
S.M". Postpaid 25c. Large Mall 
Order Catalogue or Blcyolea '

;; 
... 

and Other Ooods FREE. ROBT . 
B. INOERSOLL & BRO .. Dept. 

14', 07 Cortlandt St., N. Y. C. 

SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This Hbuilt_up" laboratory 
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��tl: by any ama�r slf:illed in tbe use of tools. and It will work as well as a 1125 balance. 'I'be article Is accom-
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TU'IC AMERICAN SUPPLEMENT. No. 1184. PrlcelO 
cents. ��or sale by MUNN & Co .• 361 Broadway, New York City, or any bookseller or newsdealer. 

I A MANUFAC,.URING CONCERN contemplatIng tbe erect,lon of a plant for 6alvanlzlDJl Sheet Metal 
and Cast lrou Goods, dP.8ires to co.-r�..8pond witb a prac
tical expert in tbis line who I. fully convilr.ant wltb model·n. up-to-date metbods, &8 to the best manner of 
�1':,��;�b���r!1'�': tla�:':�: J:lt��e"'lc':'E":: 
TIFIC AMERICAN. 

To Authors: We Publish 
Manuscript. required t,; ��: t� every dR', 

TENNYSON NEELY. PUblisher, ll
�I
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WHY NOT Make Rubber Stamps? 

GAS ��Q GASOLINE ENGINES 
WATE.R MOTOR.S 

BACKUS WATE.R MOTOR CO N£,wARK N J lJ oS A GiBig Reductions in 
, Brass Band Instruments. , 

. Drums and Uniforms. Write for calalog, 
+15 illustrations. F�EE; it gives Band 

_ Music & Instructions for Amateur Bands. 
LYON" HEALY 38 Ada •• SL, ChicaliD. 

Planninu tno Jow BODlO 
Anyone contemplating tbe building of a new bome wllJ 8nd tbe 

Building Edition of the Scientific American 
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MUNN &. CO., Publishers, 361 Broadway, New York. 
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