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HENR Y CAREY BAIR D & CO .. 
lNn("STRIAL PU BLISHERS,BOOK8,ELLERS & 11\1 PORTERS, 

810 Walnnt St .. Pbiladelpbia. Pa •• U.S .A. ItT" Our New and Rel'ised CataloJ1.ue oj Practicar und 
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Ass(tyiHfJ. Analysis, etc.: a Vatalogue of Boo�� on Stram 
and the Steam Engine, ... 'lachinel"Y, etc.; a Catalogue of 
BODle; on Sanitar1J Science, Gas Fitting. prumbing, etc., 
aHd our other Catalogues �nd Circulars. the whole co'l'e'rin(1 
f'rel'y branch oj SciCHce applied to the Arts, sent free and 
tree oj ]:ostag€ to anyone in any part oj the world who 
will furnish his addl'fss. 
� ��� ... _---------==---
ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC­

TRICAL ENGINEER?" "�e tt'"ach Eit!ctril'tli En<Tmeering, Elect!"h' Li�IJlillg, 
Electric Railways, :\Iecbllnil;'lll Engineerlllg, Stt!3.Ul Ellgi. 
Deering, Mechanical Drawing, at your homE' by WIlli. 
Institute indorsed b\' Thos. A. Edison and otht!!'s. 
ELECTRICAl, ·EXGINEEH INS'l'l'ITTE, 

Dt!pt. A, �4U·2-t2 \L �.3d St. N en- \.-01'1... 

LEARN PROOFREADING. 
If you possess a fair educa.tion, wby not utilize it o.t a. genteel 

and uncrowded profession )Jaying $15 to $:{5 weekly? Situations 
alwa.rs obtainable, We are the or iginal illstructor� by mail. 
HOME CORRESPONDENCE SCHOOL, Philadelphia 

vej!'etsble gardening. I'rain j!'rowing. 
culture. poultry. climate. soil. water. 

lands. power. markets. manufacturing fa-
cilities. wagc.�. etc. . . Forprintedmatter and other Information wnte 

CALIFORNIA PROMOTION COMMITTEE 
lIepmenting ltate commercial organization. 

Dept. K. K. 25 New Montgomery St., 
SAN fRANCISCO. CALIFORNIA 

'ideM, oimplen, hUldle'll, moll pncoc.lll.d dllnble, lo .. opnud calcuh,,:inS ... chiac· 
Add., SlIbrraCUo Mllhiplic •• Dlftdc.. Ca.nnot lUke murda. Computa nine 
_til .. liauJtaDIolloll,. Sue. ti.e. Ilbor. btu... I..arb .IL{ cnmc. BookIel ITee. 
Co E. LOCKE M'PO CO. 25 

ART CALENDAR 
Fourgraceful poses from life; figures len inches 
hig h, reproduced ill colors. Highest example 
of lithographic art. 

"THE ONLY WAY" 
to own one of these beautitul calendars is 
to send twenty-five cents, with name of publi­
cation in which you read this advertisement, 
to GEO. J. CHARL TON ,General Passenger Agent , 
Chicago & Alton Railway. 328 Monadnock 
Building, CHICAGO. ILL. 

The best railway line between CHICAGO, 
ST. LOUIS. KANSAS CITY and PEORIA. 

TRADE MARKS 
DESIGNS 

COPYRIGHTS "",C. 
q��J')�n:S����i!f �u8rke�Pn�nnd 1r��c;!.tt��i:e�:� invention 18 probably patentable. Communica­tions strictly con fiden tial. Handbook on Patents sent free. Oldest :l2'ency for securing patents. Patents taken tbrou2'h MUnn & Co. receive 
special notice. withont cbltree. in the 

Sti¢ntifit Jlm¢ritan. 
A handsomely illustrated weekly-. LIlT2'f'St cir-
;:��t;l��t?: ���t��:eii�it1§0��U6��h n��s�:iu�r� 
MUNN & CO.361 Broadway. New York 

8raDch omce 625 F St. Waabincton. D. Co 

Scientific Am.erfcan 

"�lndow, Erickson & �Jiller .. ... ....... .. . 
"'�indow and blind fasteI1f>l', duuhlp, ,Yo 1\1. 

F. Kelly ................. . 'Vindow framp, D. Zatzkf' ........ . ,\,\Toodworking maehine, A. J. Norris. "�rench, C. �1. Lambprt. ................ . 
Wrench L. A. :\lcLaurin ................. . Wrench, S. J. Pf'tty, • . • . . . . . . . . . . . . . . . . . .  Wrench, Coulter & Adamson . . ...... .. .. .  . 
Yarn for dYf'ing, eop or package of, S. W. \\'ard\ypll , . , . . • • • • • . . . . . . . . . .  , . , . , . .. 

DESIGNS. 

712,785 

71:l.6S4 
712.629 
712.710 
712,552 
712.5H 
712,586 
712.655 

712.986 

Lamp bracket or standard, P. J. Hand(·l .. 36,133 Lamp brackf't or standard, G. Lockrow .... 36,134 Spoons, forks, f'tc., handle for, T. Hf'ath 36,132 
Stone, cut S. Wood ..... .... . .. . . . ....... . . 36.131 

TRADE MARKS. 
Alumina, calcium., and sawdustJ granulated soluble Coml)(>und of. A. 'V. �elsull .,., ::W,:W;:; Bells, team., Bt-'vill Bl'Us. Mfg. Co .. . . . ... 39,211 
Boots, shoes, and slippprs and leather for same, Clark-Hutchinson Co . . .. .. . ..... :m,17U Canned fish., Alaska Packers' Associatiol1 .. 

3!),179 tu .39,181 
Cigars, cigarettl:'s, chewing and sllluking tobaccu, aud 8IlUff, \Yal'field-Pratt-How-

ell Co. . ............................... 3�.172 Clothing for men aud buys, uuter suit, M. 
A. Marks' �on & Cu ... ............... 39.167 

Co(I('P, G. Boesch ......................... a�, 177 

-�������&&��&�&&�� :� OIL--SMEL TER--MINES '" 
� Dividend.Paying Mining. Oil and '" 
� Smelter Stocks. Listed and \lr � Vnlisted. our Specialty. � �i" DOUGLAS, LACEY & CO. W 

Ban kers & Brokers. Fiscal Agents. � 
Members N. Y. Consolidated Stock Exchange. \II i. 66 BROAOWAY & 17 NEW ST .• NE W YORK. \II 

• •  " Booklets giving our succesiilful plan for realizing the large :: " lntered nnd proftb of lE' 't!mate milling, oil and 
• •  ,m,l", In,·"ln""I" ",b. "lonk,. f,;]! pactlenl.". ,Ie .•• ent $ L free on applleatlon. _.W 
·�E!eeeeeE!E!eeeE:E!E!E!E!E!eE!E!E!��;-

f a(tory for Sale or Lease 
ONLY TEN MILES FROM NEW YORK. 

Cuufpctious, certain nampd, Amprican Con- 'l'hree acres of land, with buildings having over 100,(0) feetiul1 Co. ., .. " ...................... :m,175 square feet of floor s)Jace, and dIrect rail connection. CrealllPry products, certain l1Hlllt'd, St. . ImmeLliate possesMion. Great barg'ain. 
L'rp�:?aJ�(>Sca���d���i:J: ��;,��}�. '&' '(', ;) :: :::: �E;�+� We also have many small factories near City. 
Upsks and lilinJr ("aloinets, llwtallie, Krag 0 & 0 11i0 BROADWAY, Metallic COI1structiun Cu .... ..... ..... 39,214 NIOHOLS N O., �EW YORK. I P.:�!llf���::ltsi)l'l����!tai�l�l?e S�::�l1f&tilfea��i. 39,202 

: Co . .. , . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  an,215 . Flour. whpat, New Pragup .Fluuring .Mill Co. 
an,IS4, :51-t,lS5 Food and cOllditiuu puwdprs for' Ioltock and ' 

poultry, stuck and pOllltIT, LOllg\\,pll & 

335 

MATHEMATICIANS WANTED 

" THIS BEATS NEW JERSEY." 
d�f���rVJ��uIg� C����r���� ����t�l:n�,fO:Y�J:�': and forms to PH ILIP LAWRENCE, late Ass't Secretary of State, 11uron, Headle Co., South Dakota. 

MATCH Fact o ry lUacbinery. 'N. E. WILLIAMS. 
_____ Mf __ r . .:..�21��u�th_C� Ii�n �ton� .• ?�i�ca�g�0� .�u. S. A. 

I PRINT MY OWN CARDS 
Circulars, newspaper. Press, $�. 

�r:ge�I �i,Zli s'lt/i·h'l·i!lr�!��Y o��,���: Type sHtin"" ehsy, rules 8ent. ""rite for catalog, presse�, type. paper, etc., to factory. The Press Co., Meriden, Conn. 

\\'uttl'l'S ........... ..... . ... . .. ..... .. :JU,190 
Glass tulH'l't, Schott & t1en .. . . . .. . ... .. ... 39l,.2UU 
Hait· tuuit's, H. E. Bnrdiek . .. ... .. ... .. .. .  39,1U5 

The Directors of the Corres!l ondence Institute of America have decidl'd to award a limited number of Free Tuition Contracts. in the foU-...wing cUUrSes luI' hotue stuuy: 
I ng�

l
�:!��f!:f' �r:�r��':i:: !'!'d Wiit:��'f.i::lq'a::�:��e:;�o:r{�-:.��:1:7iar:el-:.����::\tw�:r.!'gki::d Ha ts, \'" J�. .:\lallory...................... a9,16:>. 

HOlH'J', N(lrdd�·utst'lH,� Ilollig I1nd \\�achs-
\Yerk vun H. \\Oiukt'llllUlll1 . . . . . . .... .. �m,174 

Llgbtln(f;. El�etr�c KailW�Y8 Bn� Telep�on� and Telegr:tpit .Engineering). No TUltIon 1< ee WIll be requIred unlll our institutIOn has educateu you aUl.lsecuredioryouaposition Write HosiPl'y, G. B. Cramer & Bro ... .... ...... .  39,16S Kl1it j{ouds, cl'rtail1 l1alllPd, Sht'hoygal1 for Free Tuition Contract, and mention the course which interests you. • 

Kuitting Co. . ......................... 89,169 
CORRESP05'DElVCE IlVSTITVTE 01" ... MERIC .... BOX 689, SCR"'lVTOlV, P .... 

Lamp glasses, Schutt & Ut·ll............ ;{n,208 Lamp shaul'S, Sehott & Ut'Il ......... ... .. :m,207 Lard, sausalWs, tml'OI1. anu rihs, ,fohn P. S(juipl' & Co .. .. . . .. . .... . ... . ... . .. .. :m,182 BERRYMAN LotiUl1S, eusmeties, awl tonil'N for t'xtl'I'Ilul Heaters 
)iedfi:��ra����ar;ti,";;; . I,:��\I�'ii'" i,·,,·I�;.;i . .. i): :!�,194 BENJ. F"KELLEY & SON. 91 Liberty St., New York. 

Flynn . . .. .... .. .. . . . . .. . . . . .. .... ... .. an, H)7 Manufacturers of the (KELLEY PATENT) Improved 
lledicine in lil,!uid form for blood disl'iUWS, !eih��oau�tit;,te�����.�:��dr�:t�� ��t:���nif:!i�:�: 

J. Leroux ............................ ;W,lnS Made to stand the hi�hest pressure and su conRtructed Me-tals, balJlJitt, bronze, and brass, D. C. as to be utterly indestructible by the beaviest boiler Sanford .. . . . . . . . . .. , .................. :m,21a pressure it is possible to carry. Write for catalo�ue. Oils, illuminating, Anglo·AnlPrictln Oil Co. :m,lU:>. Oils, machine, C. Sht'uklwrg Co .. ..... ... :m, HH 
UVf'rcoats and suits, mell's, Ryull & l:Ic-

Mahon . 0 • " • •  , • • •  , • • • • • • • • • • • • • • • • • • • • an, 166 PapN's, sensitized l'hotogravbic, B. Rtlssl'g· 
gPr • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3D.205 

SMALL SPRINGS OF EVERY DESCRIPTION 
FLAT OR ROUND WIRE. STEEL OR BRASS. 

THE WA LLACE BARNES C(l/8MM'S18RISTOL CONN. 

�;.����al 
f�:'
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;���stI;lll 'l���nO���d��h'P:" i�: :W,201 "V;iI�a�n�u�f;�a�ct-nre Hardware Specialtie8, Stampings! 
D. Frankinson ........................ :m.20U p..�i�ln'Ig'O. �5�c.E1��r�fte&ntaMl "onodI�eP,P�lt!if�l����.eCr,hi�a��ao r. Rpme-dy fur: toothsehf', lwadachp, and IlPU- 1"1 
l'algia, I{eI1lwdy-Hamilton Co ... ..... . .  3 U,10n Ropeth���S, °t7�lftlpd m��l �l.a .. ��1� • •  ��>�I.}' .. �.p.s: a9,20H EL EOTR I CI T Y. rOJin:fm�}.Msto��� 1�t£��: 

Rubbf'r and its compounds with thl'ir a("- Wimshurst Machine, Tele�raph Instrument, Electnc 
cessorie-s, C'f'rtain 1l8111Pd goods and ar- Bell. 5 Books, 10 cents each. 
ticles madp from india, Hartford Ruh- Bubier Pub. Co., Box S. Lynn, Mass. 

Seedbe
:;'eai'�rl�� ('��;,:' '��tt�;I�' 'S�I;thl:I:I;' l:·,;t·· :10.171 

F R E E SPECIAL OFFER 

Skir�onpr��lct�.�; . 'I!;';I�;,i' 'C�I"�d�y' .:��; I�H. te., ��: ��g 15M 
t�c

t
i�� ti��a1�err.,an. 

Stoves, rangps, hpatt'J's, and parts thpl'('of, (iood for :30 days. 
W. H. Pbi!lil'�.:;.: . . . . . . . . . .  ; ......... :19.21� A Beautiful ImrlOrted China 'l'ea flet (56 pieces). or Tol. RnsJlf'ndf'rs, C. A. Ld�:utOIl Mfg. ( (: .. ��.1f)4. �,{9,16? let �'et, Parlor Ldmp� Clock, Watch. and many other T�Jlioca, prf'p�rf'd. \Vhltman Gro(·Pl" . .} (0 .... 39, IRa artiCles too numerous to mention. FREE with club Tu'ps for vehlclps, I�uhl?pr, InternatIOnal Au· • \ order of 20 Ib8. of our New Crop Tea, 6Oc. a lb., 01' 20 Jbs. tomobile and V phlClp Tirf' Co . . .. . . .. ,'l9,212I of' Grent American BaKin� Powder, 400. 11 Iu. 'rhi8 ad-

FRE E C:��tn?�a1Alg��;�ctural. �cient!Oc 
Pro. pectus for 1903 for "Architects" and Builders' llagazlne," monthly $2 a year. 

WM. T. COMSTOCK. Pub .• 23 Warren St., New York. 

CA PITA L WANTED for part interest. to patent a newly invented skate sharpener in Canada. Corres· pondence invited from manufacturers. A. L. R., Box 773, New York. 

ICE 
SP�����I���T�r��W�I�g, ?:;�'i'1���I�.EI);R��,W' 

GLOBE MACH. & STAMPING CO 970 HAMILTON 5T.CLEVELAND. O. 

MODELS"'" EXPERIMENTAL WORK. Inventions developed. Special Machinery. 
E. V. BAILLARO. Fox Bldg .. Franklin Square. New York. 

PE. WHEELS. MODELa I..EXP£RINltNTAL WORK VEUIE& &. ETC .. NEW 10M 8TENtn .. wORn Ion 

Toilf"t watprs and perfumes, L. H. Pt>ar·ce . .  :W,19;; I vertisement must accompany order by mail or at stLlre. 

I 
Tonic. Valley Chemical Co ................ :19.Wli Tin' ('ltEA'l' AllfEltl('H TEA CO EXPERT MODEL �fi� .. ll �'1���;It;;�de�,���:;�;���: . 
Type;:���·ri:��b

03� .. �.I�i.�t.t .. � .. ����� .. ���� :19.204 p, 0. Bn� 2ll'.i. '31 and a3 \'�sey St., New y-;'rk. at work. WAGNER MIlO. Co, � �luhD.wk SL..Chic>lgo. III. 

I ViuP.IonH", ('ider. �". \V. Siecke ..... ......... an,17:1 
J Umhrpllas, I'. W. Rotzell . . . . . . . . . .. . . . . . . .  3n,210 -�i!!ii=======iiii==i=iii=i======ii===i===;�. 

LABELS 
".\tWllOr Bridges No.8. SUpplpIlwnt," for Imildin� hoxps, F. Ad. Richtf'l" & Co .... 9,517 ".\Ilf'ilOI· Brirl""'ps No. 4. Supnlpmput," for hllildin� huxPs1 1<'. Arl. Riehtpr & Cn . . .. 9,522 
••. \Iwhor Rrid�ps No.6. SupplpmPllt," foJ' hnihliIl� hoxps, F. Ad. Rich tpl' & Co.... 9.524 
"1)1'. Randall \\rilliams' SPlt.·ct Prpscrintions," for mpdi('inal JH'pparations, R. "·illiams 9,525 
"Etiqueta Blanca l\fantpca Pura," for lard. Armour Packin� Co . . . . . . .. . . . . . . . . . . . .  n,5H3 "ImIH'rator No.6," for building hoxps, F. 

Ad. Ricbter & Co ...................... 9.519 "Impprator No. 8," for building bnxPR, F. Ad. Richter & Co., ................... . 
"ImperatoI' No.4," for building boxt's, F, Ad Richter & Co ..................... . 
"Impf'rator No.2." for building boxf's, �". 

9.520 

I 9.521 I Ad. Richtpr & Co .. ... .. . . . .. .. ... . . .. .  9,523 
".Tt'\\,pl Cnn'!'£'." fnI' ('otfpp, Jf'wpl Cofff'e Co 9,529 "I\:il·Lol JlJl(>('tri(' BII� Killer." for an insecti· 

. ride. Omnia C'hpmica1 Co ............... . 9.526 
"King High Ball," for whiskey, G. O. Bor· 

tOil & Co ............................... 9.528 
":\Iaplp('anp," for syrup, C. W. Go:n'r & Co. 9,531 "Old Joe Murphy!" for whiskey, Dallemand 

& Co . .. . .... . .... . .. . . . ... . . . . . . .. . . ... 9.527 
'''Postpr Labpt" for picklt'R, rplishps and prpsprvps, S. E. Van Voorhis . ... . .. . . .  9,532 
"Richtpr's PO!Hllar Compt Rlorks," for build· ing' blo('k�, F. Ad. Rf('htf>I' & Co ...... 9,518 
"Skirt Facing," for skirt fa('ings, Sutro Bros. Bra id Co. . ............................. 9,!l:J4 """'hitp Owl Shop," for shops, L. Wolfson .. 9,516 
"""orld's Fail' 'Vafprs," for a conff'ction, 

L. F . •  Tordan .. . .. .... . . . .. . . .. . . . . .. .... 9.530 

"Comet Brand" I graphic C�. '''Globf' Brand H 
graphic do. 

PRINTS. 
for 8yrup, American 
for syrup, Amprican Litho· 
. ............................ 571 

A printf'd copy of thp spf?cification and ,Iran'tng of any patent in thp forpgoin� list, or any pab'l1t in print issuf'd sincf' 1863, will bp furnisbpd from this office for 10 cpnts, provided thp name an'] numbpr of thp patpnt df'sired and thf' date be 
g'iven. Address Munn & Co., 361 Broadway, Ne\v York. 

Canadian patents may now bp obtainpd by tbp In­
ventors for any of thf' inventions namf'rl in thp forp­going llst. For terms and further particulars address MUnn & Co., 361 Broadway, New York. 

NEW BOOKS, ETC. 
THE Ross BIRD STALKER. A book for field 

naturalists. By Charles Dixon. A 
pamphlet covering 20 pages, descrip' 
tive of the value of the improved 
binocular field glass. Illustrated 

, with several half tone pictures of 
birds and animals. London. Eng· 
land: Ross, Ltd. 

THE RELIABILITY OF THE WHITE 
HAS BEEN PROVED BEYOND QUESTION. 

In the fiOO..miJe Reliability Cont e�t from New York to Boshmand return, arranged by the. Automobile Club uf America. tbree White StealD Stan hopes covered the di�tance Wjt.l0Ut IStOP or trouble of any kind, a perfect performance. 
'J'wo White Delivery Wagons (tlJe only delivery wagons ever completing an endurance contest) a}8o proved their reJiabihty by coming thl ough without misbap 
These remarkable results Immediately foJlowin� the Eng'li�h endurance run-in which 

t�;u�':ti!�adg� �7�g��Pth�;�rl:gt�b;;e�1�du��fs�;6�r: n���kth: �r�! �e;��e p�)
l��;:' It can be depended upon at aU times and under all com!itlOns. 

lVrite for InH particu1arQ. inctudi1l0 Prof. Tlmrston's report ()7l. our steam 
generator, and the offiCial reports oj important endurance contests. 

WHITE SEWING MACHINE CO., (Automobile Oepartment.) Cleveland, Ohio. 
� ����������:e���s�g���Ri' 6������!�tA���:�?b�trOit. Mich. am Post St.reet., Ran Franci8C'o, CRI. 3(1) Rose Buildinc-. Cleveland. Ohio. ri�¥�igJ��ti����e:::�,��?: Pittsburg,Pa. 4259 Olive Street, St. Louis. Mo. 

Walter C. White. European Representative, 19 PrInces Street. Westminster. London. Eng. 

© 1902 SCIENTIFIC AMERICAN. INC. 
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