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et1.; �OC�i:lo:ft�a�j Zine atHl, It'�d �rom sulfid ores, extraction 

B()ok� on Sanitary Science, Gas E'ittino, Plumbing, etc.. ofJ U. C l";tone ...................... . 
a;td ()ur other Catawgues and Circulal· s. the who�e co'Verinrl 
eJ'ery branch of SCience applied to the Arts, sent free ana 
tree oj p ostaye to any<>ne in any part oj tlw W01'ld, wlw 
will furnish his address. 

ELECTRICAL ENGINEERING 
TAUBHT BY MAJL. Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC

TIUCAL ENGINEER?" 
We tt'ach Electrical Engineering, Electl"lc Lightin�, 

Electric Railways, Mechanic al Engineering, Steam Engi
neerinjt, Mechanical Drawinjt, at ;..'our home by mall. 
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Dept. A, 240-242 lV. '2Sd St. New York. 

LEARN PROOFREADING. It you possess a hir education, why not utilize it at & W'flli't'i 
and uncrowded profession v&.ving $15 to $35 weekly 7 SillJarinll� 
always obtainable. We are the or igina.l instructors by nil) il. 
HOlliE COR RESPONDENCE SCHOOL, Philadelphia 

DESIGNS. 
Bottle stoPllt'I', R. Hudnut. .............. . 
Clock casc, L. Hornberger ............... . 
(ias fixture hracket, II. I�. "'''"atkins ..... . 
Has fixture OI'IWlllf'llt, lL R Watkins ..... . 
L�llllP shade, R. D. Chandlcr ............. . 
PUl'se, I�. A. Sylvestcr ................... . 
'Yeighing ma('hhw casp, coin operated, Val' 

Guysling & Romans .... ; .......... ... . 

TRADE MARKS, 
Adhesive compounds, certain namp.l, V. C. 

& C. V. King Co .................... .. 
Antiseptic, urinary, Farbcnfabrikpll of I�l-

berfeld Co ............................ . 
Bags, grain, Androscoggin Mills ......... . 
Bowling gamps, device for parlor, II. C. 

])o,,""nc}' .. , . . .. ' ........... ... ... . ... . 
Bread, biscuits, crackers, cakes, and pies, 

W. J. Melkleham .................... . Candy, <!ocoanut, V. Contos ............... . 
, cam��t 

fl'�ts C�l�� .. v.
e
.�

e
.t.

a.�l��:.� ... :�' .. �I��.� ENGI�E�R S LIC��SE 1 ::I�ocIit:�o:s�\:::::�:e.������::���� MechaniCS, Engineers, Firemen, ElectrICians, Etc, I CemPllt, V. C. & C. V. King Co ....... . ) Cheesl>, crt'am, Shuttleworth & Harris ... . 40-pajle p��phlet containing: questions asked � Ex- Clean�ng powdt'l", Lavalhlf> Manufacturing 
A am'fnm!l'Buard ofEnl<meers SENT FHEE CO ................................. .. Iso send or OO-page catalogue - • Cleansing compositions, ct'rtain named, free of charge. Schopllkopf, Hartford & Hanna Co .. 

CEO. A. ZE LLER, PUBLISHER C Off��. ��r�,a'l'c�lI'��. ��
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Room 600 18 S. Fourth St., St. Louis, Mo. Compound for """talll lIampd purposes, W. 

THE BRIGHT WHITE LIGHT FOR 

MAGIC LANTERNS 

H. ,,,. PUSl'l' • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
Corset!'!, Hahue & Co .................... . 
Cotton goods, C. 'Vbitman & Co, ........ . 
Dieh·tic prt'paratiolls and admixtures there

of with food pl'oducts and IlPverages, 
DPlltscbf> Nahrmfttf'l-,Yprkp, Berlin, 

AlBO forBromideEnlar�ng, Copying,Photo-Engraving. Ges. mit Besch. Haftg .............. . 
Intensely brilliant, very portable, burns kerosene, costM Dn'ss shit'lds, I. R, I�]t'illPl'f RnhlH'r Co .. 
1 cent per hour. Send for copy �"'rankhn Instttuteaward Figs, Rf'\ss & Brad;\, ..................... . and hsts of Stereopticons. Moving Pictures and Slides. 1·'lonl', whf'at, J. R. Willcox ........... . 

WILLIAMS, BROW N  & E�RLE, . I Flour, whpat, Wells Flour Milling
39 
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You'll find it always convenient to I\.nifl Sf c�ions, -1 "hltman & Barn( s )Ianll
have as a useful and instructive book Lap 
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Montgomery & Co.'s Tool Calalogue , & Co. . . . ......... . .... . ... . .. . . ... , .. . The new edition has 70t pages and is 

I 
*Lotions f.or ('\('all}�lg alld trt'ating thp copiously illustrated. Pocket size �x scalp,)1. A. (;llllH'r ................. . 

4� ins. 8ent by mail for 25c. MatchPl'�, I1t'lio )Iateh Co ............... . 
MONTGOMERY &: CO.. Medical compounds. for chrtain nam(�d dis-

100 Fulton St., New York City. Med[Caa�('
s'���;!��ll�J!OlH��rDr�l,frp

& jge���ta�� 

KEMOH JEWELS 
Are Marvels of Beauty 

_��i;:J.�� Upon receipt of your name and address 
rJ�wn�!�����eta!��:vrn�;a�nfrU:f� 
�\��;;�sl��t��f���i�� F R E E mond and Pearl Jewelry wil be mailed 

Rt:MOH JEWELRY CO .. 834 Olive 51., 51. Louis 

named dis(,IlSt'R. K F. )Iatbews ..... . 
l\ledicilw for ('(' .. tain nunwd diseases, Swift 

Sppcific ('0, . • • • .  , . • • • • • . .  
Mpdicint's amI disinft'ctants, certain named, 

Dr. A. C. Daniels (Incorporated) ..... . 
Mowing maehilw knifp spctions, Whitman & 

Barnes )Ianufactnring �o ............. . )Iush, prppart'tl. A. Hancock ............. . 
Nppclles and pins, ('{'rtain named, Neuss 

(jf'hruder ............................ . 
Paints ground in oil, l-IOUlld City Paint 

& Color Co . ......................... . 
Papf'r, pards, wrap})prs and pnvt·lopps, L. 

Lehatpllx ....................... . 
I PRINT MY OWN CARDS ����'",

c('�\
a
�(�� n;�;;�d,�. (;ia�;'f!������;e·c�:: Circulars., newspaper. PreBB. $@). Ropp fillt'rs" Irons-J,(]ps Company ..... :m,61n, Larger sizet $l� •. OO •. Money Shver. Rugs, f'Hr}wtS. han�ings, and table covt'l'-Bilt profllis p rlntl"!1g for others.! ings. OriPlltal, BoYajian Bros ......... . Type settinJ( easy. rules sent. Write Rar<lhlt'.s. I.'rlllwiR H. 'Lp�gptt & Co ...... . fo::: t!atalog, prease8, type, p8;per, etc.. to. Shops, It.athf'r, Hatllawav, 80ulf' and lIar-factory, The Press Co .. MerIden, Conn. I rlngtoll ............................... . 

J =-'8E8T" LIGHT 
isla portable 100 candle power Ii�ht, cost. 
ing only 2 l·tS. per week. Mak,'s and 
burns its own .I(!!..'!. Hrig-htl'r thnn elec
tricity or acctyltme, and cheaper than 
kero5ene. X 0 "Irt. :s-0 Grealle. 
�:�'O��ithn�e�I���h�YIE�er;

i
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wananted. 

Rhops, Ipa thpr, C & E Shoe Co ........... . 
fUlks, R]atin�ton Tpxtilp �Iannfacturin� Co 
F!oap for thp skin, ('omplpxion, E. H. I{raut 
Tohacco, ct'rtain named, Flourno;\' Tobacco 

Co. . , , , , . , , . , , , . , , , , , , , , , , , , . , ,:19,599, 
Undpl'wpar. V{. S. Lloyd ................ . 
Vanillin and phPllPti<lin, df'rlvativf's of, 

Verf'inigtf' Chininfahrikpn Zimmpr & 
Co., Ges. mit Bpsehranktf'r Haftnng .. 

Watchcasps, Illinois \Vatch Casp Co .... . 
Wax, sealing, G. 'Yatf'rston & Rons ..... . Whisk)', J. C. SOliNS & Co .. " .. " .... .. 

LABELS 

717,299 

:16,186 
31l,181 
�r.,183 
:16,184 
:W,18G 
:W,180 

:)6,182 

:)9,608 

39,580 
39,561 

39,582 

39,564 
39,569 

39,601 

39,602 
39,563 
39,576 
39,567 

39,572 

39,073 

39,570 

39,574 
:m,58!j 
39,592 

39,598 
:19,558 
:19,568 
39,603 

39,605 

:�9,5G5 
:m,588 

:m,5S5 

39,58:1 

�9,593 

:19,596 
:m,575 

39,5f)4 

:m,579 

39,578 

39,597 

39,584 
:10,566 

:m,557 

39,f.o9 

39,587 
;)9,601) 
:m,595 
:19,611 

:W,55fl 
an, 56:.! 

:19,559 
::m,560 
:�!).5{)1 
:m,581 

:19,600 
31),59 0 

39,577 
39,586 
:19,607 
39,571 

UChamelpon," for molasses, C. "'.... Goyer & Azents Wanted E,·erywhere. fu " " " " " " " " " " " " " " " " ' . " ' �_ 

TYPEWRITER�M';,.'K�S 
All the Standard machine. SOLD or RENTED ANY. 
WHERE at HALF MANUFACTURERS' PRICES, 
Shipped with privilege of eDlll1nation. SendforCat.. 

Typewriter Emporium. \103 LaSalleSI.,ChIcag. 

AN E�GINEER'S LIBRARY. 

"Dr. _Daniels' Gall-Cura,' for a mt'dicinp, Dr. A. C. Danfpls, Incorporatpd ............. . 
"Ehrenpreis," for beer, Northwpstprn Litho-

graphing Co ...................... , ..... . 
"Heil's Incline Bread," for brf'ad, R. lieil .. 
"Interna tional Braud Cplpl'l� Pl't'11arpd in Mustard," for ('elpry Pl'Ppan'd in Mustard, 

Islip Mustard & Pickl" Co ........... , .. 9,643 
uJenny Lind," for eigal"t'ttps, S. Saqui ...... 9,6:�8 
ULiquid Acid Il'on," for a medicin(', Crown 

Chpmtcal ("0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  9,647 
"Millprs Lung Ryrup," for a m(.dicine, M. Y. 

Mlllpr ..................... , ............ 9,648 
uMondamin," for whisk;\', Rtitzel Distilling Co 9,641 
"Old Things Are Passed Away," for bluing, 

A. K. Phillips .......................... 9,634 
"Perfect," for plums, H. \\-1. Peabody & Co. 9,646 
"Prize Winner," for plums, H. W. Peabody An absolute Encycjopredia for Eng-ineers or for Steam & Co. . ................................ 9,645 Users. Electricians., Firemen and Machinists, is the , "Prupmers Malto-Mpat," for a vegetable food, 

HANDBOOK ON ENGINEERING.. Prllemer's Malto-Mpat Co ............... 9,637 
By HENRY C. TULLEY. I "PUrina Checkerboard Corn :Mpal," for granu-

" . . . . '  lar corn preparations, Ralston-Puripa Co. 9,636 r
e*�d e��rnane:�tr:r�d ��ldr!�::��dto�0(�ii���e$t3��� I "Puritan Pile Capsules," for medicine, S. & 

money back if dissatisfied. 9� paJres. 400 flne iUustra - . " S. Salvp C:? . . . . . . . . . . . . . . . . . . . . . • . . . .  9,65
6

° 

tions. 1'horoughly reliable and practical. Handsomely "Puritan SaIVf', for s,�lve, S. & S. Salve. Co. 9, i 
bound in leather and eilt. Pocket-book form. ! Rf'd Admiral Br.,and, for apricots, H. W. 

H. C. TULLEY & CO., '" !'pabody &;, (0 ............... : .......... 9,644 

1060 Walnwrlalht Bldg., St. Loul@, Ko., U.�. A. R('���p���
ta

co. 
f
��. ����:�' .. �,��,�����, �i

:��: 9,639 
"Sutton's Roun and Gape Curf'," for poultry 

50 YEARS' 
EXPERIENCE 

PATENTS 
TRADE: MARKS 

DESIGNS 
COPYRIGHTS &tC. 

Any:one selldin� a sketc:tt n.nd descriotion may quickly ascertain our opmton free w bether an inVention is probably patentable. CO lnmuntca.-
:��sf���ctbi��ll�:� t��lfO���:�����ies:,.\e;:u Patents taken throuJrh Munn & Co. receive 
8peciatnotice, without cnar1!e. in the 
Sdtntifit Jlmtritan. 

A handsomely Illustrated weekly. Largest cir. 
�:��t��l�n�f m�tIt��:efiifi�o��U£��\i n�:a�:al�� 
MUNN & CO ,3S1 Broadwa,. New York 

HraDcn OIIiee. ti25 F St • W a�ington. D. C. 

powder, E. D. Rntton ........ . .. ....... 9,65� 
"The Black Salv('," for Rulvp, E. R. Chapman 9,652 4'Th"" n.'t'''ylock Rhoe," for shops, H. P. Mur-

UOCl< ...... . . . . ........................... 9,63 3 

PRINTS. 
HGame Hoards & Game Board EqUipment," 

for game hoards, and equipments, Carrom-
.1\.rcharPlla Co. . ........................... 598 "Helmet Brand Mince Meat Makes Best Pit'S," 
for mince meat, Armour Packlu� Co ...... 5{)9 

"It's Infallible," for smokelpss powc]f'r, Forbps 
Lith. Mfg. Co. . .......................... 601 

"The Greatest Corn Cure on I�arth," for a corn 
('urf>. J. .J. IA'PPf'r ....................... 600 

4'The Young Farmers," for farm machinery, 
Adriance, Platt & Co ...................... 602 

A prin ted copy of the specification and tlra�dn� 
of any patent in the forpgoing list, or any pat .... lt in print issupd since lS63, will l)f> furnished from this office for ] 0 c{'nts, provided the nam� and numher of thp pntent dpsired ano. the date be given. AddreFlf:! MUnn & Co., 361 Broadway, New 
York. 
ve�:�r��6� i�;e��ath:-��V���0�P8_��t��nd�nh�h�h�0�!�: 
going list. For terms and further particl1lara 
address MUDD '" Co., 361 Broadwa,. New Yert. 

�F e bruary I st the subscnp price of 
THE SATURDAY EVENING POST will be doubled. 
It will be better and larger. We shall double its 
value and give you more of it for your money. 

Until FEBRUARY 1st you can 

have it a whole year-52 weeks-

FOR ONLY ONE DOLLAR 
After Feb. 1St the price will be $2.00 per year. 

Has been regularly published for I 74 years, and now has 
a paid circulation of more than 400,000 copies weekly. 

Save a dollar now by sending a doliar TO-DA Y, for the 
oldest, strongest and best weekly magazlIle. Handsomelv 
printed and illustrated. 

THE CURTIS PUBLISHING COMPANY 
PHILADELPHIA. PA 

ELECTRICITY. fOD'rn:fu?o.Ms1�� 10 Cts. 
Wimshurst Machine. 'l'elegraph Instrument, \�����c Bel!. 5 Books, 10 cents each. 

Bubier Pub. Co •• Box S, Lynn, Mass. 

I 
INVENTIONS DEVELOPED. 

I WALTER K. FREEMAN, M.E. Sppctal machineIT, electI',ical and chemical apparatus made on sllort notICe. Good accommo.: datlons for Inventors. 403 EAST 23D ST. 

H. A. KAYSAN- G���:�Y 
Importer of American Specialties 

Manufacturers will kindly quote prices and mail samples 

MOD�L IOc CATA"OGU�S ,REO<-� UNION MOD�L WORKS 
do C.E.ARS @ 193 CLARK CHIC GO. 

THE FRANKLIN DYNAMO 

w A8�J' �tg,.ct;;r�r���IT�9,�Jl'fi�a1t.��:-.Fi�M
E
t� 

$5.04 per diem. An examination wiH ;'f; :r{'" � ;ot r,hp Navy Yard, Washington. D. C., Janua'! �':, tabllsh an eligible register for the ::1: r .".:.�'. For application and fur her inforIllati':�l;, :;:',-'. ._ "'m� mandant. Navy Yard. WashinlZton. j •.. c.·· 1 11A!:-. IL . DA RLING. Acting Secretary of the Navy, 
SMALL SPRINGS OF EVERY DESCRIPTION 

FLAT OR ROUNO W I RE. STEELOR BRASS. 
THE WALLACE BARNES C9ISMAINSIIl/?ISrOL CONN 

FRE E C=I�':,irnr%al1f:��:"tural, �cientiDc 
Pros usfor 1903 for"Architects'an<l Bu�rs; l\1agazine," monthly ,2 a year. WM. T. COMSTOCK. P ub., 23 Warren St., New York, 

MATCH Factor], Machinery. W."E. WILLIAMS, lIlfr.,217 South Clinton St .• Chicago, U. S. A. 

MATHEMATICIANS WANTED 

1 8,000 to 4,000 revolutions. Sets ofll!ate- &: EXPERIMENTAL WORK. tl � r!alsllnlsbed purts, complete mach�nes. MODELS Inventions developed. Special Machmery, 
��� 60 Watts, 10 Volts, Ei Amperes 

�,'i�:;t:��c���l�Y����;;-e�
es"l:g;:'��: I E. V. BAILLARO, Fox Bldg .• Franklin Square, New York. cbine or small lathej runa s a  generator. will furnish current for six 6-candle 

.... f'RANKLIN ����'t1rrW� :fo�c�.,:pa�il. Com· 
Model Shop 

Parsell &Weed.129.131 W. 31st St., N.Y. 

ELECTRIC LAUNCH MOTOR. - THE design in this pappr is for R motor of unusual RimpJicity of construction, which can easily be built by an amateuT at small cost. It is intended for a boat of about 24- feet �ver all and 4 feet 6 inches beam� drawing 18 inches, and 
�;a����� ofnY��:���dg !�i� �a�t�:. a 8S::d

8�tE������ 
AMERICAN �TTPPT 'F"\fF.NT. No, 1202. Pr1ce]0 ('ents by mall, trow tLUa OIDce, and lrllm ttll newsdealp-rs 

SPECIAL MANUFACTURING. SPEC. MACHINERY MODEl) 
EXPERIMENTAlWORK.DIES AND STAMPING. PROMPT' 

GLOBE MACH & STAMPING co 970 HAMILTON ST CLEVElANO, oj 

"THIS BEATS NEW JERSEY," Cbarter_� procured under South D akota laws for a feow doll are. Write for Corporation laws blanks, by-Jaw!! and furms to PHILIP LA WRENCE. late Ass't, Sec. of State Huron. S. Dak. or Room K. 20th Door, 220 lI'waY'. N. Y. ' 

w��ii�D1W�ii��;$25� It. has six 8-i�ch lids; 15·v�1l0n rppervoir; lar.ve warming C'lo!!'et.: oven 21 iJls. deep, ] 7 ins. Wide. 121nfl. hlJrh; top cooklnJ! 811rfilce. ;-«JxOO 1nf'.; lined f.hrlluJ!ht:ut with A8�e�tI)8: Duplex 
a�:��p����ir��Y! 7t�8��ti�����1s�eed in eve7G\E�p.j,�wWl8N��D. Write for fr�e 
WM. G. WILLARD, Dept. 112, 619·21 N. 4th Street, St. Lou I., Mo. 

© 1903 SCIENTIFIC AMERICAN, INC. 
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