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If You Shoot M.S .• C.E .• M.M.E. New York: John 
Wiley & Sons. London: Chapman 
& Hall. Ltd. 1902. 8vo. Pp. xv. 
562; 227 figures. Price $4. 

�ince the appearance of the lirst edition of 
You should have a I this book in 11m;,. the ath'ant'e,; made in the f,°IP.it, :�o::I�.t��1 6'?s� art uf heating' anti �·p.nt ilatiun . have been �uch 
uUullted to tlJe tlidel'- that a tllul'ougll l't:n�lUll was found necessary. 
it;ll�wi;�Ii��'e:ll �l�� Thi't'e cha.,tel's have UPPll allded, une relating 
"llI'joU!'> l'itle�. u lld the tl) the fUll H1" llIUWPl". Hull anutiler to the gen-

, i'{Jjc�j'{ Il!I':ltH�:O\'{ el'al slllJjt�("t uf wt'ehanh'ul �.r�te1ll8 uf 1ll'8tillg 

U 11.,j':·�;'�1'�.lt�·���'�; ·J�(� alld
. 

ventilatin g, �1l11. H th.i�·d tu schuulhuuse 

III '<I I'iHO'l'tH·�"' •. lint! heatmg allli vpnUIIlIIllg'. I he bouk probably 

�]���'.
h ]1:j'��;;;:.lUl ll ltol'ma- describes the latest hlllH'uvt'UH:'nts in both 

Send 3 two-cellt .tulUl" to heating' and \·pntila l ing'. l'artkularly merl
IUEAL iUFG. eo., 

26 U "'t .. 
Vonn. 

turioll� featll''I'" "I'e the til ret· tiuns for the 

t'unslructiun anti in"lallat io n uf the various 
:systems lluW in 1I8�. 

• \Ca:XT!ol W.\x ... . :n.-"l .. "il IOtmmamtha THE MAxlJAL m' BI·IlI.'\�;ss . By Sidney P. 
PREMIER Broadcast 

SEED SOWER 
Johnston. Chicago: 
1902. Pp. 263. 12mo. 

Daniel Stern. 
Price $3.50. 

�7):t :Wi�r;;:11n�����(� ��!� In tllp main thl� bouk lH'psents a ma ss of 
er made. The Premier will business information th at l. not usu ally In-
h��a(r��Vst�e

e
1.�!��; 

i
��� eluded in tilt.' l'uuuuel'dul wl'iter and business 

.hould own one. We I handboo k with whlt-h must of us are familial'. :;!\ a��:,�n\\��r�,�.a �::;'.l1lalta1 for par- The book is not very wel l printed and has 

Jlr!lfQ���!JtaI: i As TIME is the stuff Life's 
_ 

I made of, take it from ail 

Elgin Watch 
the timekeeper of a lifetIme-the world's 

I standard pocket timepiece. Sold every

where; fully guaranteed. Booklet free. 

I ELGIN NATIONAL WATCH CO., 
ELGIN. ILLINOIS, . J J�,..,���J;VAi��5Ai�Ai�Ai,.,�,.,�,.,� 

�\c 
.. ��!'r'��d �iO(t

I
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been carefully I"'oofl'pad. 
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---- Ax IXTHOIlUCTIOX TO Ct:LESTlAL Mt:- H d T d B. FE. LBEVAERN�IENCSH--S-C-R EW CHANICIl. By F. R. Moulton. Ph. D. I owar wo an Four Cyc1e 

MARINE 

� POTTER'S .. SPRING" BRAKE BLOCKS. 
Adapts the whole length of shoe to wheel 

New York: The Macmillan Com-CUTTINO LATHE pany. London: Macmillan & Co . . 
For foot 0 r power SA 
wanted. Has power 
{�i'OSS feed and c.om
rouna reMt. A strictly 
t�ir. 1::r:8 fO���i'i:'t� 
ed mntter. 

Ltd. 1902. Pp. xv, 384. Price $3.50. 

'�iP.:dltr-;�-UW B. F. BARNES 
COMPANY. 

Dr. 1\Ioulton has [lrpparl'd an admirable text 
book on a subjp, ·t whlt-II most "ollege stu
dents lind peculia r ly ditli,-"It. All problpms 
are stated In advancp and where the transfor
mations are long an outline of the steps which 
are to be made Is l:iven. The volume Is the 
outgrowth of a cOIII'se of lee tures given an
nlllllly In thp T'nlvp,·slt�· of Chi.-ago. Xot the 
least v aluahle portion of Ihl' book Is an in
trodu,·t\on tn thl' IH'o blem of three bodies. 

Rockford, III. 

If You Want the Best and Drill 

BUY 
WESTCOTT'S 

Strongest Grip. GNa.t. 
f'.�t t'lljJacit y 
and nllmbil

INDEX OF INVENTIONS 
ttU. (?If'ap tUul Accl(I'atr. For which Letters Patent of the 

United States were Issued 
for the Week Ending 

We.tcott Vhllck Co .. Oueiol .. , �. Y .. U. S. A. AB k 10'1' ca�ue in  ElIfJli1Cll. FJ't'udl, .""pf1Hi.:dl fJJ' Gel'man. IhRST PRIZE AT ('OI,(T)IHL\X }JXPOglTION. 1893. 

December 2, 1902, A DE81HABLF. HOLIDAY GIFJ' 
oRAI'ER'S 

A N D  E A C H  8EAfUNO TH A T D A T E.  Recording Thermometer 
Traces automatically a correct aud [See note at end of Jist about copies ot these patents.] 

eontinuous r�('ord in ink of the tem-

I =��:d�!8 ��aual�8ywe-:,�,lla��:!�: �\chl, wunufac tul'ing �ul ful'ic , N. P. Pratt. 71u,142 Also other l'eclJrtIln� wea�er !nstru- .\tlt�)' I'�l'Iillg mu c.-hillt ,. K EUwtt .... 71-l,7MH, 71-l,7UU 
menta. .\ lh ' ·l'thdng, t·tt·. , ul'l'UI'UtUK fo),. \\' utI:iOll & 

THE DRAPER MFG. CO. It,�.... . . ............................... 714.1:;;]11 
162 Front S t  •• New York A<ln'.
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_L_ TANDEM Gas En.lne. 
Agl'lcllltm'1I1 fou". D. LIIIIIII ..... .. ......... 71;"uU'J 

"''''' Air bruk ... 11. W. Ilw lth .... ............ ... 714 . ... :m 
For GaA or GSliollne .AIr ul'ukctS, quick uctiull automatic l'clt'WH' 

10. I!i. '!fl. '2� and 541 H. P. Rb.t'� tn stock u mc chUllhlw fot·, L. li.l·iwwclbcill .•••••• 71u,fJ�.s b:tl".::aln prkd. �t:ltionlll"�' UlIeon1y. Ahu'w lock, .r. (�l'uhL'I'................... 7tu,or..:; 
Northern Engineering Works, I AllDu nc i atUl' drop. l'lt'ctl'it', J�, U. 'l'bowul:i . .  71-l,700 

6U At water St., Detroit, llic_h_. _________ :tt!��I�.
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I PRINT MY OWN CARDS 
Circulars, lleWS1HlI)er, Press. 8�. 

Larget' f'ize. �l�.UO. )loney Shyer. 
BiA' PII,tUS pri n t i!)J!' for others, 
Type 8t'ttinf.! ell!'lY. rulps foIent. Write 
for t'lltalog, pressel!', type, paper, etc., to 
factory. The Press Co •• M erlden,Conn. 

Arbor lU'el:il:i, 10'. H. t:uhh)., .. , . ,  • ......• .. 71-!:.sUli 
• \rwu t Ul'� wIndIng fot, t>lt·t·tr!t: llIotors til' 
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ARE rou TROUBLED' W"H 
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llulSkl't. CUIIVdM. )lul'l'bl &. �tul .l t ·lS ...• • • •••• 71il 11\1 
Bathing u}Jl'UI'UtUK. 11. 0. Hu tt'l lt,1tl,'r .• • .• • .  7l4:HilO 
H utt t') 'i, · s. )ll:lIIufut·tUl'e of sl.tlnJ,t.r It'ud pl u h,t! 
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STOPS 
PAINS IN 

BACK 

Weighs 
but 

a Few 
Ounces 

H AVE you those constant Ht'uri ng. l'u11t'l'. �\. ('. StllhOIl .• ..... ....• • •  71!i,171 
dull pains which trouble Bt:'uriu��, uI'lun'ntlU� fot' hUI'«l"uiuJ,:' tltt' t'1I1'N 

the majority of business and Ht.d.
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O A Hl'ustt' luls 01' IJl'tI f)'UlUt'S, constl' ut"tiO)) of. 
ur ppliances I'. 1-1. 1.lu�·tl ................... . . . ...... 7H.!r2� 

'11 d Bt,t")' (·oolt·)· • •  '. Ih.,l't .•• • • • • • • • •••• • • . • .... 71-l.'ioa \"'1 cur e  you, an Hdt nut! l'ol1t'l' vr,'ss. L. n . •  �lJt·)·l.r • • • .• ....• 71-l.07!J 
all who have used Hdt tlghtt'ItCl' for wutt"1' l't'guluting d"vit't·s. 
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I
:� 71:'1,:!oil l Best SUlllIO .. ts 1 Bit I ... :u·" lind .-huil l untl 1I"lIt 'h  tll'tIl, ,·ulll· 

on earth! They arc I hhH'tl. S . .:\1<-'t'l"lIuu ........... . ...... • •  71-l.H;:n 

I Bloc'k l'In�tt'll). , ·I t'{'t)'it' ,  I'�. :\1. :\o l'tb ........ 71-l.7::-l 
Light. Comfortab e and 1I""t. I: II. Lul'l' . . ........... . .. ... ... . . . . . 714.1'0:; 

convenient. affo rd per- _ 11")\"1', .T. C. l'nnk" .... .. .. 714,71<1, 7H,7N::, 7H.7N4 
� . Boilt')' tulJt' I("u k stO])}'(»'. C. 8. l'l ll l 'k ....• • 71-l.H71 tecttreedom of movement Huilt,J' wul t·) , �U-""·. A. I'u i l)t, .• .• .• • • .• • .• • •  71:),1:::; 
and will not interfere with Boltill,L: IIIUt'hhH'. (.'. ,,'. I lo11t'11llt· I' • • • • • • .• • •  7Hl,07.2 

. BlIUk, {'UlUhhu'd hUlIk tIt'poslt mul ('unlloll, "our work. . 
We make Appliances 

for all forms ot Spinal Deformity and Weakness. 

I'. I,nt·hn • ..• ...... ...... , ., ..• • . .......• 
I Huok 0)' Hit,. hIll t·un,·t ·tillA' . n . . J. �C.'bWll)'t1.. 
: HUlIt I))' �bol' d.-unlllA' lIult'hllH'. O. :\ln ll , ·r . 
'H ottlt>. W. A. RWUIlSOIl .• . • • .• . . ... . • . .• . • •  W rite for ill u strated catalogue and book of  testi

mony. It wi ll interest and convince. 
PHILO BURT MFG. CO., 111 THIRD ST. 

damestown, N. Y., U. S. A. 
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I
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llusit, THJ!:�. A, SCllAl'IRUGH.\l'H CU., :!t}.'i Droll.l",:!)" �cw York ����ldl:�;n���('�in�le�!�l l1.!:nF";1:'�:::::::::::: 
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NOTICE I 
to S(llentIMts. ]1('('118111(1'" arul All Thlnklns 
. IJ( ·npl�.. �:OU wlll be highly intpre8tf'c\ in a new 
lll V I 'llllon .1H�t patented. .\n a1J�ulm�ly new IJrin· 
.dllle.ill tievt'l.ulJillg' illtetlse rotary motion, whit'h 
18 belli", :.t.llphelt to tile Gr('8te�t and most }'ulK'l. 

ra":h��,�:Un�typ':r�ld�:.-o}l�r t�;�:��ivet Riiru� 
tra.ted dpBcriptive IIJ:lttpr of tIlis "MEChANI. CAL \\rIZARD" address 

WIZARD NOVELTY COMPANY, 
1114& Cherry St.. Philadelphia, P .. , U. 8. A. 

D. L. HOLDJ;tN 
S REAL ESTATE TRUST B'LD'G.PHILA .fA ' 

REGEArEir ICE MACHINES 
su: flRST PAGE. SCIE.NTlfIC AM[.RICAN S(PT 2 1�99 

l�I'ukl·. II. J ... :-It·1Ul ff llt')· . • .• • • • • • • .• • • .• • • •  
B l'akt·. W. A. C I'C ,\,·tlUl'C .• • ••.• • • • • •••• ••••• 
Hl'u kt' nIlIJll)'utlll'l. e. lI. (·nl' llulmll • • • • • • • .• 
Rrukf> lI1t'{�huniNDl. R. B. lIuin."."." ••••• 
Urukfl )·t·lt ·Itl'CP)·. l�. �. IIulstt 'u (l. ••••••••••• 
Hrf'nd ldi{'p)·. c. n. SpUtt 'R ...• • • • • • • •••••• 
Rrkk drying Rht'd. U. ll. ,,·U)·)H')· •••• , ••• , . 
Bl'it'kl'C. "tc' .• UIlPU)'u tus fol' muk ing sHlul, IJ . 

11a.l.u 
715,231 
714.77H 
7 Hi.tl60 
7H,7!l6 

m:lgg 
T. J.,,'t . ............ ........ ........... 714,807 

lWjdl". H. H. Pill' . .. .. . ... . . .. ...... . . ... 71-l.H-l!'i 
R l 'oodp)·. chlt"kp n . (" B . .  \«1nlr • ••••••••••••• 714,654 
Rrush. fonutni ll . U n. lll,1111Il'r)' • • • • • • • • .. 71-l.X1-1 
RI'11.h 1I"lch'I', W. D. I.ilPhfl .. ltI .... .......... 714,A11 
R)'ul'Ch. l'I(')·uhhing. R. R, · Ill'C(·h .. . .• ..• .••••••• 715,149 
Brul'Ch . l'Ihnt' pllliHh uPlllrill,J:. ('. Plnhu,)· • • • • .  71!l,140 
Rtwkpt cln mpln,:: 111lpnrntlll'C, "". R. ,,·Ucox., 7H'i.22R 
Rlwkl�, .T. :{ ROul"·k .... . . . ... . . ... ..... .. 714,1'128 
Rulldhl� '· IU �h' lIdl ' l lI .  ,,'. n. Dmkp ••••••••• 714.S70 
RUl'lhinJ;:'. .J. .\. R 0111j.:rt'l l ..........• • • •••••• 7Hi.OO6 
Rutt�I' t'uttlnl< mllt·hlll<' . R F.. P<'I·kl n s •••••. 714.943 
Hutton. ('uUnl'. R. lllll'lIhy . .. . . . . . .• .. . ... 71-4,n::7 
Rutton, f U1'Dttl1l·�. W. F.. R .. nn�tt .• • • • • • • • •  714,660 
Buttonl'C. (·te .• ont nf nnerp, 1'tt" .• muchln fl fll)' 

putting. 1\Inl'Cl'COII & Fort in ............. 71·4.727 
('II�". f' . .  \. Antlp)·l'Con • .. • • • • • . • • .• • .•••• • • •  714,r.i',7 

I f'nnwrn. C. T'-'. ,I. 'Sil'Cl'C . . • • . • • • .• • • • • • • • ... . 71!l,125 
ellu. e. A. Vuulilllc....................... 7 Jri.OII;l 
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AUTOMOBILE 

MOTORS 

� - -...",.. - _ ..... .. :;;:;�""'=::::;:.:::::..::.. . .;.. .... 

Only two wires are needed between the 
Instruments. Perfect talkinI'. Perfoot 
rlniling. Perfect in evpry way. Abso-
lm]lt.��:�::��m7�e�8����� 

u
cR� 

In tone and we use the hest grade of 
Ilranular carbon. Full directions sent 
with each Instrument. 
ATWAT}:R KENT lIFG. WORK!!, 

1141 X. 11th !'t •• Philadelphia. Pa. 

Write for Cat. 
Grant Ferris Co. 

Troy, N. Y. 

MEf'IIANICALLY TRUE. Our machinery for conectly shapinll and 
:��r;:�g�::k��� �� ':!!e��ig,Me":e�'::: 
Cost much le.s than on the old principiI'. 
Send for free booklet. BUFFALO OEAU & 
PATTERN WORKS, Bulralo. N. Y. 

e:l under all circumstances. Does not squeak, 
rattle, jump. or freeoeup. Will hold rubber -- wear shoe!l without boltlil or screws. �pecial 
�':,��;.� �t:Mf-�W�3!����: y�IIJ�r.: 

" CUSHMAN" 
CHUCKS 

All styles and sloes. 
Send Jor Catalogue. 

THE CUSHMAN CHUCK CO .. 
189 A llyn St.. Har tford. Conn. 

Heats and Purifies Water 
and Removes 011 

and Orease. 
Bend for new cataloll of Heat
ers. Purlfters and Separators 

HOPPES MFG. CO. 
26 Larch St., Springfield. O. 

THE BEST MANUFACTUR,INO co.'s 

New Combined Steam Harvester� 
They will harve.t. on an average. t.mI IIBCk. of llraln or 85 to 100 acres, cut" 

threshed. recleaned and put In 8I&Ck. In one day and at a cost not to exceed 
afly cent. per acre actual ontlay of CIUIh. We Iluarantee thpse harve8le1'll to 
do what we claim when Intelligently and enel'lletlcally _ated. Awarded fll'llt premium 

.. California State 
Fair. 400 in .nceellsfal a.e. 

Will do the work of 100 meD aDd 
30 horle .. 

Best's Traction Engine. 
Hea&r. 251m cut. 

,.- Sma If¥r de8mpt(", drcul4r. 
The Monarch 
01 the Field. 

Best'. TractIon Engine pnliing sixteen to-Inch Plows. four 6-foot Harrows and a Havana Pre88 Drill. 
A revolution in pl owlnlr. COllt of plowinlr reduced to a minim am. From 55 to 70 acres plowed • 

harrowed and seeded each dbY and at haJf the cost of animal power. 100 of these engines at wor k now. With a 
7o.foot harrow 100 to 125 acres harrowed each daLat .. l!I'Iled of a miles an hou!.. dollYf the work mucb heuer 
than horses. PLOWING BY SUN-LIGHT BY DAY, AND HEAu-LIGHT BY NIGHT. 

Gold Mtdal awarded IJII tile State 4l/riCUZtut'al Soc:wtv at Sacramtn� (�,l¥of�gm,W.,,�=-': a�� lirt. 

STEAM FREIGHTING 
Capacity of Engine, /ill H. P. Capacity of WBilons, 18 

Tone each. Or total freight carrying capacity of train /ill 
tOIl8. Aiao make wBilons with capacity of 10 and 12 ton •• 

EngIne and wlI&on. are especially designed for Steam 
Freighting, Log
ging and PlOW
Ing. 

TRAIN. 

,1 The Daniel Best" II O-Horsl Power Engine WILL DO THE WORK OF 60 ANIMALS 
The most Powerful and only Sncee8l!fnl and Practicable Road EllIlIne In the world. 100 of tbem In use on tbla Coast. Speed three mile. per bonr. T.hey are belnll Successfully and Profitably Em--.pIQl'ed hl Hanl:"lI Logs. Lumher, 
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i.i;,;;: f;'�;' N. "�I;",·: 
714.1161 grant licenses to manufacture under it. Our Patent 

fthall 7Hi.2on 
Elt'ctrl .. Cll��;.;,t· ��g;,i�t�;: ·.i: \\;: 'I'r;,;';;';,;,;,i 714.S!la system is responsible for much of our industrial progress 
El�(ltric machhlPs. carhon holdpr for clYlln� 

mo. C. Za)wl .. t al. .................... 714.769 and our success in competin2' in the markets of the world. EI�ctric m('tpr, hot wlr(', R. S. Rtf·wnrt . ... 71fi.17n �., 
�:::���:� ������:·������\W�g.l�l."�.f)��,;k::: +1U�� The value of a successful Patent is in no degree commen-
Electrl("al s('rvlc(' wirps. oV(lrbf'Rd ('mullllt 

• h I 1 . 1 f b . . . I tor. F. c. Lnckp ....................... 714.71R surate Wit t Ie a most nomIna cost 0 0 talmng It. 11 
EI<'Ctroma"notic hrak,·. �'. lIa""r ........... 71f •• "liR 

d b ' P .
. 

I 1:> E I  .. ctroma"n,·tlc i1,·vlpl' • • T. R. IIod".· ........ 714.1104 or er to 0 tain a atent It IS necessary to emp oy a atent Elevator. S(o{� Cotton .'l£'vator. 
EI"V����to��"SI�� •. . �':':�' .. 

t:.�· .. ����'��'��':' .. �': m.ore Attorney to prepare the specifications and draw the claims. 

Emhb�ldr.r���\ ����i.".�. �.
t
.
t
��� .. �,:,:�.�����: 714.817 This is a special branch of the legal profession which can 

End gat .. bang .. r. wagon • •  '. 1\1. Htnrgls ..... 71li.l74 
I b d d f 11 b F 1 Engln .. s. sparkln" lI<nitpr tor "x(,lnslv". C. on y e con ucte success u y y experts. or near y 

Enu:';sls�
h

:::'�j!���
l .

i,;,:·p�,:.:.:�il�ii:·(;:·Zi';': 
715 .19 0 

sixty years we have acted as solicitors for thousands of merman . • ..• ......................... 714,85 0 
Eva)'''l'IItin" 1""'. ('. A 1' .. '·1,· 1' ............ 714.74" clients in all parts of the world. Our vast experience en-Exhibition and amUSI'm('nt al,pR r8tlU�. G. n. 
Ext:��ro

u
:I<

'
tahi,::' '':';';'bi;,�ti�,;:' 'I;,j,;tl;';;"&, 714.717 abIes us to prepare and prosecute Patent cases and Trade 

Eye,;m�:�; ';r "sp(:,·t;.�i,;�."j,"E."R;iii;:::::: m:��� Marks at a minimum of expense. Our work is of one Fun. Brock & Bartb ........................ 715.01 1 
Fare r"I<lsl<·r. Ohm .. r & Ty!<·r ............... 71li.12!l quality and the rates are the same to rich and poor. Our Feed luhricator. Rutomatlc roUt'r, .T. ��anlling 7Hl,042 

����e�O��,jr�' Ii: :.
n
·��';li:::::::::::::::::: +1�:�g unbiased opinion freely given. We are happy to consult 

Fitth wbef'l. A. G ustatson . • • • • • • • •••••• • • • •  715 ,057 
-th ' b I tt t th b bl t t File CRSP. p,·rs.mlll account. r.. 111. Lundlng . 714.71r. WI YOll In person or y e er as 0 e pro a e pa en�-

Fllt"r. C. P. Simmons ..................... 71 4.006 
b'l' f 

. . 
Filter. 011. A. H. I'·rankt> .................. 715.047 a 1 Ity 0 your Invention. Filtration apparatns tor municipal or ('om� 

mprclal U8PS. J. P. K,·ane .....•.• .• .... 714.709 --------------
Fire t'xtlngulsblng attacbment tor cotton gin 

plant •• !II. Swenson .......... . ...... . .. 71l!.219 
Fire shield. L. C. Glisson ............ ....... 714.7!H Hand Book on Patents, Trade Marks, Etc., Sent Free on Application. 
1'1rt'arm, hr(,('ph londlng. A. 11 . •  -'ox ••••... 714,O�S 
Flr('proot e'·ilIn�. G. Rlld' ·r .• • ••••• • • • • • • • •  7

7
1
1 �

,
9

0
4
7

8
6 I Fifth lint' r .. ..-l. ",\\'". Horton................. a. 

Floor rovprlng. J. Rand'·rs .................. 713.155 
Flonr unit. E. Thacber ..................... 714.9 72 
Fly huuk, W. R. Wbeeler ... ... ...... ...... 714.844 
Fly trap, J. Arnold .......... ... ... ... .. ... 71.4,992 

MUNN f& 
Branch Office. 

62S F Street. Wuhlnlrtoa. D. C. 

© 1902 SCIENTIFIC AMERICAN, INC. 

CO .. Solicitors of Patents. 
Main omce, 

361 BROADWAY, NEW YORK. 
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The best holiday gifts are the ... ern. clfts, 
and ona fit the wost uo;eful things in the world is 

a ,goo,i nh·tjcmnr�·. En·r.,' home Bhould haNe ono. 
Till"" yvur why 1Iot gh'easoDio one Do 

WEBSTER'S 
Internat ional Dictionary 

The One Great Standard Authority. , 
Why not make your home such a Christmas PrB8IIIIt? 

The Xl'W Edition )uu 2.i.OOO n('l'W '\'for,);;. 2:uil pajfeL 
6000 Uluatz'ations. SUllpliud ill ,"ll!'irma 6tyle-R .... f Liru.liu",. 

Lf..T US SE.ND YOU FREE ..  Test in Pronunciation" Affords J,l('n�ftllt fUHI in .. trnr·th·p I.'ntprtainment. 

ILLUSTRATED PA'JPllLEr ALSO FREE 
O. '" C. MERRIAM COMPANY, PubU.hers, 

Springfield, M .... 

.... ._ _ CO 

DYKE'S FLOAT FEED 
CAR8URETER, $12.00 
Drkc hike Ynporlzel', 

Sil.50 up. 
Splitrlorf .Tump Spark 

Coils, sa.110 up . 

• 9 ;() I , II Dyke Por�clnin PlulC. 8S cts. and Sl.UO 
A. L DYKE, 1402 Plae Street, 5t. ' Louis, no. 

Send stamp tor Catalog. 

Scientific American 

��rrl�[Nl ��l�l���( 
1876-1902 

15,000 Valuable Papers 
JUST PUBLISHED. 

A LARGE edition of this new cata

logue now ready for distribution. 

Thousands of new papers are 

listed in it, bringing it up to date. Sixty 

three-column pages. Copies will be 

mailed free to any address in the world 

on receipt of request. All Supplements 

listed in catalogue can he supplied for 

ten cents each. 

M U N N  &. CO • •  
Publl8hers, 361 Broadway, New York. 

8 Draftsmen , Mechan ical, 
3 Draftsmen, Structural, 
I E lectrical Engineer, 

$ 1 00 
1 25 
1 25 

Draftsmen. Surveyors and Engineers 
will do well to register with us 

THE SCIENTIFIC EXCHANGE 
Room 1 2 1 0  Monon 8ulldln& 

CHICAGO 

I I  BACK FIRING " 
WHAT AN EXPERT SAYS : 

The Standnrd Automobile Supply Cn .• 1112 Detz 
Bldg .. l'hlladelphia. Pa., Gentlemen :-1 hlivegiven your Vacuum 8moke Cal} for steam nutomobiles a 
thorough nud se\'ere t.:st. It certllin.y fulllis HH 
the requlremenls that 1 could IIsk, ll S  1t hIlS com· 
pletely oured the " LJack IIring " which 11ll� been a 
serious defect and anlloyallc" to me. I tlnd ,hat 
the lire Is lIot Rlfeeted by wind froUl aoy {\lrec' ion 
l,nd 1 have h!d the machine Ollt in llhuost II hurri
CRue. It Is all you ci.im 1'01' it. (Signed) S .". 
Williamson. Mechnnical Ilnd Patent Expert, �13 
North 33d St., Philll, Pa. 
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th:d the wlI!lJ;!ht of th� flUAMllJ,."t'NoI ,1 .. -1UI.�enrllnJr f\:'sst'nlrerl': ,'nnlll'.IIIIPntl\' th .. Honklt"t fr� Thf' He-no In�linf'd 
• 85th !iiotrel"t. �l.·w '· or"-. 

Scientific American DECEMBER 13, 1902. 

Fork crowu. hll(,I'I'hltngl'ttbll'. � llliIl'l' & Jack· 
son . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . • .  714,036 

Friction "rll'lnll. 1'. Hlon . . . . . . . . . . . . . . . . . . .  715,000 
Furmu'II, .. �. F,'l'ru I'bs , , , , , , , , , , , , . • • • . • • • • • •  714,685 
lo'urmu.'p l'it'ulIllIJ; iJoor. F. Flt·h"gcl' • • . • • • . • • •  714,7D2 
Pm'lUlI'p ";-I'u t l ', \Y, I,:. ( ·uh' " . , . , ' , . . .  , . •  714, HH-l 
l"'urllnc,'�, ;ra!o4; "Ul " l' Ui'PUl'u tUK f.'I' opell. 

ht'ul'th . •  1, A, Nnhull·\\·l'Ikl . . . . . .  , . . . . • • • •  714,»62 
}o'llrnl tm',· Jllilit fmdplllu-.: . .  f. I':. ],'.tIUJ.{hl . • • • •  714,RSu 
UtlJlIt' UPIUll'utlll", \Y, �1. . Stt'lIhhIM . . . • • •  , • • • •  714,754 
HUllll ' "PIIIII'u l uM, U, I I .  TIIIIII'I·t . . . . . . . . . . . . .  71-1,000 
Ham(- I'PgIKtt'I" \\'1'1114 & "'01"1. . .  , . . . • • • • • • •  714,R41) 
HUI'lll" lIt KIIPP"l't" I', ( ' , �'. nl·uWII . .  , . . . • • • • •  71 4.77-1 GUM hlll'llI'l' tip. K I 'un-lIt·\· . . . . . . . . . . . • • • • •  71 a,n:m 
{�1I1!1 I'IIKIlIt' • .  r. I I I t'POIt . . . . .  

' 
. . . . . . . . . . . . . . • • •  714,700 

nUM " IIKh", . . 1.  Lh:uttl' . ,  . . . . . . . . . . . . . . . . . • •  71fl,:OS C:0",. g" lu'I'utlnA' wnt" I', I I .  Stl·uclH" . . . . . . . • .  715,218 (.IH' �1'1I"I·utlll'. U('I,t,'h'IIt', 'V. S. lln�' . . . . . . . . 714,f)2!l 
(;118 nl' VUPUI' " IIJ!lIh" Butt'N & "'Illillms . . • • • 714,85!� 
GnR 1))'udncPI·. ,T. Rudellft' .. . . . . . . . . . . . . . . . . .  71 5, 144 
nat." 0, .\. �lnl'l'ow . .  " . . . . . . . . . . .  " . . . . .  7 1 :;. 1 1 7  
Gf':1I', ('h:mgl'ahll' �11I·l'rl. I I. F . . r,·rr"' . . . . . . . . .  71 ;),078 
Gl'n 1', MI'l't·ft " hnnglllJ! 1" 'YI'I·MIIIJr. I .. •. I I .  
GI'III:'::�:·II;;,It ,til;l�f;j, · ' •. :." it�I'\;.�':I·I : :  : : : : : : : : : : :  

714
.
7RO 

GPI1£'I'utm' 01' mlxlllg ,",Ih·I'. I.'. B. \YlftmR.'"I'I' 
71 fi.1 -1fl 

.. , 111 . . ,  . . . • • . . . .  , . . . . . . . . . .  , . . . . . . . . . . 7 1 4 . !l�2 
Golf hulll'l. ph' . . l'UU1PlhlUIIIII of IIldth'I' for 

.• thl' 1llIIlIllfllf'hn'I' "f, C ' ,  O. " .. utkhto1 . . . .  71ri.1 Sf) 
(,-nlt ,'lnh. I I .  I\:. "'hlhwl· . . .  , • . . .  , " ' , . ,  • .  71il,22l'i 
C�olf tl·'·�. mold fill' fnt·mh'J:. n, A. I I I 1Uu'uuk 71-1.!lOfl 
nrlHkr. 1'001111.  .T. ,Yo )'JU ('�' . . . . . . . . . .  , . . • . .  , 714.723 
Groin ,'unvI'�"I·I'. ,T. \'us:t . . . . . . . . . . . . . . . " ' .  714.»78 
nl'uJlplillg- tnul. JJ . •  \. "·nt·thIIlKton . . . . . . . . .  71 4.mm 
nnll hl',·" . . h lIIt't'hunl!'!4m. (t ]'�hl'hlll',lt . . . . . . . .  7 1 il.O:m 
nnn hrl','rh nlClrhHnl�lII. ('. l I olmsh·um . . . . .  71l' l.07� 
Hnndl .. f" r I'IJlutlro!'4. f·tl'" n. Purkf'!'4 . . . . . . . • •  7 1 n . 1:lfi 
IInm,\\,. W. II. I'ntl . ... . . . . . . . . . . . . . . . . . . . .  7 1 4.1'I1!l 
H:1I'I'O\\, t!loth fl1�h'1I1I1K. (: . .�. Rlnllll' . . . . . • .  7 1 -1,001 
HIU" '(lld" I', lmtato. J.!, 1 .. , �f·1Hl Il('k . . . . . . . . . . .  7H l,1fiR 
Hili I.,x . .T. A. I'n'·k . . . . . . . . . . . . . . . . . . . . . . . 7 1 0 . 1 :14 
Hut fll�tfOllf'r. "r, P. Frll� ... r . . . . . . . . . .  " ,  . . .  7 1 5,04R 
H n t  fnl'mlng mll .. hhw. n . .T. RI',,\\, t't 01 . . . . .  714,773 
Hnt pin . ,T. r. ).[r,nl�I·llIntt . . . . . . . . . . . . . . . . . .  71».120 
HAl I II', .T. R. & R. R. )I.'·oro . . . . . . . . . . . . . .  71 -l,7:l1 
Hnt�. IIttm·hllll·lIt f"I' hnhlhlJ: ",tOl'k wh 1 1" 

1)I't'��lng. "', I I .  1\:1'1I1hll l  . . . . . . . . . . . . . . 71fi.OR-r 
Hay I'u,'k nI' WIIJ.!IlIl . . \. nl'p'·hMl,·l' . . . . . . . .  71 r;.o�7 
HIl." 1'l1 kl' ullrl �tllrokl'l', .\. II  0 1'11"'·"' . . . . . .  71-1 . 70li 
Hny h'flrl . .  r fnl'k, ,Yo " •. �hllw . . . . . . . . . . . • .  71 4.7�1 
Honrlll"hl. .T. R. Rlnnlnn . . . . . . . . . . . . . . . . . .  714,820 
1I" lIllllJ!ht 111111 Illumlnll't',1 oIlgn fill' !o4;tl't't't  

" Il l'''', t'ft· . .  .T .  A. J)llJ:ItHII . . . . . . .  , . . . , . . 71-1.X77 
HI'ut . .  r. R,'" lint 11 I t, 111111 hilt wutl'l' III'U tl 'l' . 
J lt'utlllg flll'IUlI·I·. (', I, Ihlll, ,\' . . .  , ' , . "  . . . .  7Hi.02!) 
JII'lItlllJ,! fm'lltH" ', I 'IInthllll)lI"'. I I .  R. .\. 

I'I·IMI·I· . . . . . . . . . . . . . . " . , ' , ' ,  . .  " . .  , . . .  714.710 
J lI'IItlIIg Ft�'�dl'lII hilt I III '  l'UtzhlJ.!. K .r.o :\lnl1l'l1 714,724 
U .. lh·I')I. I lI'liroli I MIH·It,J.!!'4. ttl'xlht" Iit'1Irni 

ShllftM. ph'.. UI1IulI'ntu", fllr tilt, pl'",ll1r-
tlun ut ftnt. n. TI'01tvt' . . . . . . . . . . . . . . . . .  71 �, 1 80 

l I i,:h .lUtl·ntinl WllldlllJ:�, lI1t'ttn� fHI' pt,'vt'ut.-

I Ifll�:!� il
)
��;:�I�:::.IW.!, 

nf.:'. �·
inl�i .  ��(�I���' : :  : : :  : : :  f��:��� 

nnf�tlng II"Jlul'lltn�, ( ' , 'Yo HllIIt . .  71 4,7011 tn 714,702 
HorN" hIlWluj:I·. tlll'I', .1. It J fn�lnc·k . . . . . .  71!"' •. Ofitl 
Hm'R'·RhofO. IlfIllh'��. p, Chl'IRtlulI��un . . . . . . . . 71 fi,021 
lJlIl''''''Nhlll' Ihll1. I't'm,wuhlt'. n . •  1. rmnmlllJ!R. 71 11,028 
lIut 1111' UII" hilt \\,11 t." , ht'ut" r fill' hnn�ro 

wal'millg. pte.. f'omhlnn tlnll. n. r. 
nnml}hl" ·.'·� . . .  , ' ,  . . . .  , . . . . . . . . . . . . . . . .  71 4.698 

I Inh. whl't'l. .T. ]\:I'UIII'&"' . .  , . . . . . . • • •  " • . . •  , . 715,OR7 
I t�·Ih'oht'lI7.uhlt'h.nlt· Ullti mnklug "'UIIII'. ( ; ,  

)l,'rllng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7H,!l:ll 
'lI.nll'l)('u l'hnll hm'I1f1I'. ,,�, �(III'I,'otl . . . . . . . . . .  7 1 � .722 
J1�"(ll'o('nl'holl hnrnror, J, ).[, "'I"'hurt . . . . , . ,  . .  71 4,!lftn 
Imprp��IIIJ! mll(·hIIW, C. ('III'ltnn . . . . . . . . . . . . 71-1.r.n7 
lIu·llhn tOl'. r. F.. Aftntr, . . . . . . . . . . . . . . . . . . . .  7J -I.r ..... ,,"l 
IIHlIgo villA. 111'roJlul'lng, A. "- . Phl�·nf' . . . . . . .  '11' •. 2 1 :\ 
Ink huttl,' hold,·r. R. n. �nltmllllll . . . . . . . . . . . 71 4,827 
IU!'4t'('tir'ldl'!'4 nml fnnKt('lelt,tz tn tl·I'I·!'4. rot('., 

mnf'hhll' tor uPllh·hlJ! dtlRt. ,T . •  r. KI!H�r . . 7 1 4 .R02 
IlIh'rlo" klll': hllUl'11. 1I. " ... "'nit., . . . . . . . . . . 7U,H""7 
IruIIlllK uIIII'hlnf', C. l\In r(·k . . . . . . . • . . . .  , . . . •  7 1 » , 1 0 1  
.Ttl r olnonl'o. :r. �I. Lnn", J, . . . . . . . . . . . . . . . . •  714,71!l 
.Tolnt tI,l:htt'nlng ()p,vh','. R. RI·I1I1UI1 . . . . .  , . . .  71�,012 
.Tnm·nnl hox AlIIU! gnnrd, r. ).lttrtll1 . . . • . . . . .  715,1112 
"orll". W. R. Hrlxo ... . . . . . . . . . . . . . . . . . . . . . . 714, R:;!) 
J{(,I'ttl'. mnllnflwtlll'l' ot (,I'lulf'. ,Yo R. Rl'txf'l" 714,AAR 
1'llIolnooopf'. prn.loollng . . 1. II. Whit.· . . . . . .  :. 714,R45 
J\:nlf(' ("Ir'uliing mlll'hllll', ]\:l'lIt & Rntton • • . . .  714,711 

• 
"IIIt

Rf':;!:.i�!;�·\\,(,lt�;f:��� 11  �,
m n. f'��f':; �l

,
A�.('.

r���� 714.R25 
Knit ting mnr·hhlt'. n. r. H .. m • . . . . . . . . . . . . 7 1 4,1198 
Knitting lIluf'hllll'. n. ", .. , Rnth . . .  , . .  , . ,  . . .  7 1 5,154 
LIlf'illll �tl1ft Ullft f'�·If't. eomhlnrd. n. IJ. 

R .... n.llr· .. lln . . . . . . .  , . . . . . . . . . . . . . . . . . . .  7 1 5, 1 4'1 
Lllfltl" I'. "', n. Rltl'l11un . . . . . . . . . . . . . . . . . . 71-1.7;,,' 
I.urlrll'r. f'xtl'll.lI1Ilhll', ).r. t.llllJ!f'n . . . . . . . . . . . . . .  71 11,001 
Lnrlrlr'r. olop. P. F. W)·lIn . . . . .  · . . . . . . . . . . . .  7 1 4 . R4!l 
r.llmp. on .. hnrollo,,,. O. n. TTm"',II . . . . . . . . . .  714,r�'l6 
Lllmp. h.,·dl·O(·m'hon vallot' tncnndf'RC'('nt. "'. 

R J'rlll'tko)' . . . . . . . . . . . . . . . . . . . . . . . . . . .  714.!I47 
T,nlll"" 11 IIghlN". F. C. Rmlth . . . . . . . . . . . . . . .  715 .1 00  
TAlt('h. $:ot.t'. p ,  .T. RI·th:H'k'·II, . . . . . . . . . . . .  , .  7 1 -1,rnH 
Lath .. l'l'Ul,ytng uttn('hlll! '))t. B. :\1. " '. lIun· 

""n . , . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  714.8!14 
Lt'nt sulfut., Intn If'UfI ,'u l'hunntf', r.f)llvf'rtlng, 

. 
.\. R. R"mllgo . . . . . . . . . . . . . . . . . . . . . . . . .  7Hi,214 

I..ront Rhf'f't�. mf'nn� fnl' pxtf'l1fthlJ! nnft thlrk-
onillg . .\. O. & I�. R. "I II rorlgo . . . . . . . . .  714,71:1 

Lf'ntbf'l'. IIlllllUfllrtlll'ro of n " tlfirlnl. G .  R, & 
(1. Flllkl'n.".h . . . . . . . . . . . . . . . . . . . . . . . . .  714,7!l1 

Lf'ftJ!f'r. �(·pl!rnhlt' . .  T . •  �, ""nrup . . . • • • • • • • • •  7 1 11 , 1 R4 
Lowl. pllllnh. O. F. Rh'II:."· . . . . . . . . . . . . . . . . .  71 4.!lfi7 
Lltl' �u'·IJlg npnnl'UtllA . .T. Rtl'nkl'lf' . . . . . • • • • • 7 14,7n7 
r.1'lnlrl lIIolor. 1'. Rumllln . . . . . . . . . . . . . . . . . . . 714.R2:l 
Llllulft �rol)lll'utol'. PI·nh·lfn"nll. .T. J. Rerrtgnn 71».001 
I.onm. Hl1tf'hlliA & R\·ou . . . . . . . . . . . . . • . • . . .  714.000 
r .. nm shlllll.,.  ('nkl", ... 1 & I1l1rlll '·r\ . . . . . . . . . .  714.676 
Loom shllttlf' l'xf'hnllJ!hlJ! df'vlc('. C. Brnn 

et III . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  714,Or.; 
I.oom t(olUnll' hllhlhlJ! rl!,\,h·t'. Pf'I'khiA & ),Ing 714,737 
I.oom Wf'tt drot(lrthlJ! dt'vlC't'. H. I. Harri-

nlOll . . . . . . . . . . .  , . ,  . . . . . . • • . • • • • • • • • • • •  714,flOO 
I.nhrtrntor, .A. & r\nl'rl!� . . . . . . . . . . . . . • •  , • • •  714.041 
)[ngnoolnm .nlfllio. mllklo,,,. n. n. Wing . . . .  71 4,!lR4 
)[ngnl'lIc .0plI ,·nlno·. r. Rrhnll . . . . . . . . . . . . . . 7111.1r.o 
)Inloh hnx. 1'. R.·i101' . . . . . . . . . . . . . . . . . . . . . . 71 4,749 
)Inloh .af ... W. W. K)·lo . . . . . . . . . . . . . . . . . . .  71 5.000 
)lntf'rloI of r'on�trlU'tlon. F.. Thnt,hpr , • . . • . . •  7.14.071 
)1f'nRlII'lnl!' u ltrot'n ntlllJr "Irf'tl'f{' f'm·I·f'nt�. M. 

B. Thnmp.olI . . . . . . . . . . . . . . . . . .  714.!l7:l. 
)'I£'tul fll'uwlng u pn"I'utn�. I'�. " •. YUI1�hn . .  
�If'tnl tormlnJ! mnrhlllf'. H. "., Forslnnft , • . .  
)'If'tu l .  h'putlng 'U'I·llp . . T, ),1. O' C'unnOl' . . . . .  
llf'tuif; trom roomplrox or !IIulflft orrR. ('xtrnrt-

In". rInllr:r & Mllrolnnrl . . . . . . . . • . . . . . .  7 111,024 
)If'tnl� fl'om thf'tr OI·P�. nhtntnfnJ;, N. R. 

K"lth . . . . . . . . . . . . . . . . . . . . . . . . • • • • • . . .  714 .!l1 4  
)'Jf'tf'r. Rf'f' F.lrortrtr mrotf'r. 
)!lrrnr "Ilppnrl. �!. V. nnnhnm . . . . . . . . . . . . .  715,o.'l8 
�Iolm·o. mORns for slArtlnll explosIon. J. W. 

Hillchlo:r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 71 4.002 
':nlnro. mOAn" for R:rnrhrnnlzlnll. F. E. Ca.e 7m.Olll 
lonlnr •. stnrtlng Inrlncllnn. A. R"hwRrt • • • • •  714.1'124 
'[nlnro. s:rnehrnnl.ln". F. E. CAOO . . . . . . . . . .  7HI.1!l!i 
'[m,lh Anrl nn ... gllArrl. M. B. f'.nnrlwln . . . . . 71 !I.M2 
)In'''lnll rnA"hlnp rllllp,·. A. r.hnnn\. . . . . . . . .  715.0211 
).Imdro hox not(' �hr'fOt 1tftlng mechnnlsm, G. 

�-\. Rl'n rhhul1�roll " , . . . . . . . . . . . . . . . . . . . . .  'J'14. R!l7 
\fmdronl In�trllm('nt. Rf·lf nln\'fng, J. Krntt . •  71!l,O!i�!) 
Vnt onft holt. J ... C. AmhN:Ron • • • • • • • • • • • • •  71!l,1 02 
Xul Inok . •  T. H. I,POnllrc) . . . . . . . . . . . . . . . . . .  714.11011 
nil hlll'II" I'. ,J. ]i'i'll1f.I· . . . . . • • • • • • • • • • • • • • • •  71 �.n.J"" 
on hnl'npr. n. l'�. Rohl.rtRon . • • • • • • • • • • • • • • •  71n.1 ill 
on htll'nf'r. Ji'. N .  " .. n('o'!{ . . . . . . . . . • • • • • • • • • •  7111.?27 
011 hlll·n .. r. o,·url.·. Hnlo,"nu & �'l1onn . . . . . . .  7 1 4,O!l5 
Orp ronf'f'ntrathlJ! nnrl rlrf'ftJ!tl1g apparatns, 

A. R. Rlot.nn . . . . . . . . . . . . . . . . . . . . . . . . . .  714.7�:; 
Orp ron�ttn.e' t11l'1111(,(,. A, c. :rohnRon . • • • •  '" ,(11l.0RO 
PUf'kns:llu! lIl . rohtllro. � • .  n, nohlf' . . . . . • • • •  714,875 
Pnlnt nnft vnrn l!'4h o n ft  mnktn� Rnme, compo-

oltlnn fnr ,·ronnvln". C. Rill . . . . . . . . . . . .  714. RRO 
Pnppr hnx. molnl IInorl. n. Wnlf . . . . . . . • • • • •  714.!lAA 
Pupf'r rnt"nftf'l'lng mnrhtnf'. A. C'nmf'ron . • • • •  7Hi.017 
Tt:tnf'r froMlnl! nUH·hlt,,-. n. n. 'T'l1l1nm!'4 . . . .  714.'U7 
Pnrrrl PRn·trr. Gln'ml� &: Df'rpnnnronrt • •  _ _  7Ul.0!'i1 
pon. rlr"w'"'' rlnlll"l:. J. Bn.sArl·Rncb11 . . • • .  7111 007 
'Phnno£'rnnhf .. ,.ol1nftcr, O. A. 'Moore . . . . . . . .  71 !'i:l 1 !'i  
"hnto"rnphlo Ilmpr. 9:. HArrold . . . . . . . . . . . . 71fi.1'lfI1 
nlnn'lItt. �.\. ("Anrn " " . . . • • • • • • . • • • • • • • • • •  714. fIIR� 
"'10 rlrlypr. 1. n. Thom . . . . . . . . . . . . . . . . . . . . 71 �.177 
"Inp honrllnl!: Anp.rAt" •. W. W. Benson . . . . .  71�.0flfl 
"Inp en"nlfnl!:, 1. 111. Wprtb . • . . • . • • . • • • • . . . .  7111.222 
1'In ps. 11nlnl!:. 1. T. RInd . . . . . . . . . . . . . . . . . . .  714.00:1 
PIne, mAkln,. hlltt wp!d. P. PAtteraon . . . . . . . 71 4.7�!i 
P'np I1nlon. R. R. MAroh . . . . . . . . . . . . . . . . . .  714.72R 
Planer, E. Rawson . . . . . . . . . . . . . . . . . . . . . . . . .  715,145 

TELEPHONES. 

THE SUMTER TELEPHONE MFG. 00. 
Sumter, S. c . •  u. S. A. 

-Write for catalog and prices._ 

For H •• Unl: and Cnnnection for hgbL .Prict:, *1.511. 
GOOfI. del1gered at once on receipt 

of price. 
AI"" Oader In 1ncandelk'ent Oa.. 

�:�!!�e�'liIRl�I,'l:!�eA:i;.t::e;:! GUll 1·rlmUlinj.."!oI. 
J. C. BURKE. Agent, 

1·3 Ann 5t. New York. 

" Ferno " 
Odorless 

Gas Heater 
.-.-.-

wiil heut an ordin • ..,. 
room in 7 minutes lit a 
cost of � of a cent per hour. f� 

For Ht'atillj!'. l'r",,. . •  I,OO. 

Do You°':.n 
Valuable Rcarf Pin ? 
You must get the 

Hold -on 
Clutch 

The only fastener that 
insures you against 
robbery or loss 
Simple, secure and 
easily adjusted 

Sample 50 cts. 
Write for terms In quantities 

O.P. GOLDSMITH & 00. 
Manufacturing Jewelers 

33-43 Gold St. 

NEW YORK CITY 

I Universal Ro!ary Pooket Measure 
THE ROTARY MEA SURE, meallUres scrolls, cnrvea 

?6a':,I\��nrCMe�1�t��!li�� ��:rc:�gr"e��rm�t"':-:s.q�CN� lero in a moment. No mure m.ltbelPlltics required than wltb the rule. Rapid, accurate. attractive, durable. and 
:::.rte0Fo'i- grr�uf: ItA ::� .. e:�Dt�td�· wortb wblle to 

STECKENR.EITER. MFG. CO. 
96 Lake Street. Chlca.go, III. 

THE GREATEST SHIPBUILDERS 

and LOCOMOTIVE CONSTRUCTORS 
-ARE USER.S OF-

"Seaboard STEEL Castings." 
A GUARA NTEE OF QUALITY. 

SEABOARD STEEL CASTING CO •• 

C H E S T E R .  P A .  

THE FOREMOST PUBLICATION 
OF  ITS OLASS 

Well Edited Handsomely Illustrated 

Weekly,  $2.00 per Year 
SEND FOR SAMPLE COPY 

THE CLASS JOUIlNAL CO. 
393 Broadway, New York 

REVERSING STEAM TURBINE.-P AR-
.on's recent1:r perfected turbine forboBU. IUu.tration. 
.bowlng detail.. conY'ilned In t!CIENTll" C AMEIUC.4.N 
r���lir:�K:.;'d r�lInl r�wi.['::e�.cent .. by mall. trow 

H YATT'S U NIQUE PYROCRAPHY OUTFIT 
REGULAR 
14.00 
VALUE 

This outfit contalolS all ot tbe articles .hown. In. 
cindlnll dlrc(ltlon. ami a tree de.igned practIce piece 
�re

d
��:r';:'i a':: J::;aB�1f..':i:u���8!�ot:: market. PYROGH APHY OR WOOD BURNING h tbe most ns,ful and .W'Plest ot the de"orat\ye 

���n�r��IY�'i..nde::lf"eb�fUr. 
anyone and Is both 

Onr Nflw Py .... lrl'Bp.y Catalolr Is now ready and wl\l be sent free to an:r addre ... 
H. A. HYATT, Dept. M" st. LIUis, .1. 

Patents, Trade Marks, 
CO PY R I G HTS,. etc., 

Ad .... MUNN & ca., ::�'=�. .. � of the Scn:NTIJ'lC AAiEBIOoUf .. 1 __ wa,.. New \·.rk. 
- 0tII000 : 06 F 8$., Waalabocte .. .. .,. 

_""'* s.., ..... OIl .4.ppU •• II .... 

l�[ D�[RfllN�[R �RlIflm�l lIM� ��. � 
MILWAUKEE, WISCONSIN, UNITED STATES OF AMERICA. 

Original Inyen ton and Manu facturero ot the New Patent Improved 

Doerflinger Leg, � � 
� � Best in the World. 

? ? ? • • • 

What Do You Want To Buy? 
We can tell you where to buy anytbin� y� want. Write us for the addreua of manufacturets In ANY line of business. Novelties, Special Tools, Machinery, Equipmalta, New Patent LABOR SA VING DEVICES. 

MUNN a. CO., Publlaherufthe SCIENTIFIC AMERICAN, 361 BROADWAV, NEW YORK. 

© 1902 SCIENTIFIC AMERICAN, INC. 



DECEMBER 13, 1902. Scientific American. 433 
---- -- , - , _...-..-__ ... '·'u."e cuwpouuu. IS. H. I;bro'"gcr • • • • • • • • • .. .... 'J.;. pSYCHRATISM Thegreai V- # " Iaylng ball, l:l. liempIIiIllll'7H,91i, 7H,918, 715,l!UU dlecove:z 

15 CENTS Plow attachment. H. B. Mu''t\ucl< . . . . . . . . . . 'ilo.llU b�J;� 
t'lug aud reeevt .. cle, N. )1 .. rsUail . . . . . . . . . . lllou;:" Vernon 
l'ueum .. tlc c .. rrler system. W .  U. lJ .. vl . . . . . 7l�."�'; RIven to tbe world for the llrst tlme. YOll waDt .", B 

GETS T H I S  ' l'ule CIlP. veuicle, U. M. !Jllvl . . . . . . . . . . . . . . 7U.lil b frill make you more competent to combllt wltb the In-
I'urtal"" CUj;llle uuLl ."wIUj; wuchlue, cum- .. _ 

1luences of tbe world. It teacbes :roo how w deYelop .850.00 AUTOMOBILE 1'0t .. ��uO;::g��. 'I��\\�.·���cii�.·��: : : : : : : : : : : : : :  g!:��� PERSONAL MAQll�TISM �t! " I'OW0�1l�u""':".'����� . ���������· . . �· . .  �: . .  ��: 7 l4.j;;:! WILL POW E R _  :le�t sc\ence
ePf.!R���ea�f. �: 

, Power tr .. uswltllllj; wechuulsw, 1I. �Iutkln •. 1Hi.lUi � to _, It III a marvelous fure!\, valuable and avaliable 

.,.. OLDSBIIBILJr.-Tb. 10110 c •• tury H .... I ... Carr'"" 
We�ht. 800 pounds; range of speed. 3 to 20 miles per 
hOIlf; expense of runninlr. % cent per mile ; price. IMO.OO. � Send 11 eeat. (8 2·e. stamps) for S months' 

_ trial subscription 10 

. "THE BOOK·KEEPER" 
'.. !s���:s

s��: b".!:rnez���:�� ��"i�ere:� . 
b��lt�e:e��tI�ir·s����e:t M��:�:�t� 
Law. Short �ts. HI&:,her. Corporation and 
, .. . "."' ... , ��'"', &_- �"', 
ers, Amusln&:, Arithmetic. Li&'htllinir C:a!. 

c. N. e.aOM • •  DITO .. culallons. etc. 1 1 .00 . V ..... 
Nineteen other valuable prizes In addition to the 1850,00 AutomobUe .111 11:0 to Book·Keeper subscribers. Send your subscriptioll to-4a,. 
The Book-Keeper Publishing Co., Ltd. 

54 BOOK·KEEPER BLDG ••  DETRO IT, MICH. 
, , 
ohe Blakeslee 
SteaIn Jet PU�fn 

' l·'·e"". it. llIrkhulz . . . . . . . . . . . . . . . . . . . . . . . . .  1H.lSali In evQrY day a1falrs ofall cl""""s of men. pteacloeye.loewto 
1·,·,' .lt.u" uuLl " UJiIl" wl1clJlu�s. autum .. tlc _ be a leader. 'l'be oclence of P8Y- H Y NO ISM D D 7 1 cbratl.m 's not simply the power Of ..... feL'll fur. W. U. Joltustuu , . . . . . . . . . . . . . lo,OM but the true unde, lying power through Which h:rpootlsm II madl> Prlutiuj; .. VVl1r .. t ..... W. U. lte)'uuld •• • • • • • • •  1H.'iH po •• lble • •  t mdkea trutb of mystery. develoP8�nonal lnl1uence. wli 
l'ri

u
J�g�u�������I�� . .  ���I.��� •. . ���I.e� • .  ���' . .  � 714.Il00 �=·a'::'dde��:;,

e
J:�'i.!�=l:u�fu�rn 1'8 YOHRAT IS M, l'rlutluj;. wultlwlur u r  jJOl,)·chruw"tlc. 1I. MENTAL SOIENOE HYPNOTISM and all oocult pbe-Huuowetoa: . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 714,953 l. • nomena Is given bI 

l" 'luUuj; vre .. loklug device, U. 11. 1'Ien:e • •  714.1144 Prof. Vernon. For tboee who eaDnot. alford the time and expense of 
, l'rluUug Wheel. O. �. l'''vl1uLlcr . . . . . . . . . . . . .  71-1,1»;) I a

s 
trip toNRochD �Ue�E

teriN
we
ST

hsav
U
elP1�luaredNS 

a coSe
ursed fO

f COR. F R E E ' l·ruvcl1er. duplex, H. U. a1l1001l . . . . . . . . . . . .  1Hi.IUI ESPO ...... C : ONS. n (,r our 
l'rupl'lullg �PPall·utUI:I. CVUVcl'tlllit' wut, J. I 100 peSE BOOK U Psychic Phenomena of tbe Twenttet.h 

\" '1 Id 71'.�.UU Century:' "' rlte for it t .... daT, It c08tll \ .. t"s e • • . . . . . . . • . . . . . . . . . . . • . • • • • •  � yoa DOt la8. 'I'bls le a vnltl"ble book contalnlllll tbe ruulmentary ' Pump govel'uor ,'utn', automatic, J. A. I le8801l1 ofthb science. not ll mere actvertlstng l)8mpblet. Remember Uuluwlu . . . . . . . . . . . . . . . . . . . . . . . . . • • • • •  714.1194 It la ,ant to you free of coat and post p .. l .. lY addres.lng Vernon 
l·umv_. .buft �eurillj; fur ceutrlfugul. J. 

I 
Academy of Mental Sciences HnLl Vernon S .. natorlum. 2208 East 

l1edluuLl . . . . . . . . . . . . . . . . . . . . . • . • . . . • • •  715.064 ' Ave, .Rocbester. N. Y .• U. I:!. A. 
l'umplllg cllghw, F. L. U IT . . . . . • . • • • • • • • • • •  115,1�1 
Huck aud pillioll w,·cbuIII.w. 11. n. ,ulldillu. 

7
7 1

1�·.7u!. �  SYNCHRONOGRAPH.-A NEW METH-H.uck mechluaJtlw, u. Jvhu . . . . . . . . . . . . . . . . .  .... ... 
HuLlllilur ult· vulv.,. F. \\". Leutbe .. er • • . • • • •  7lr>.1JU7 1 od of rapllll,. tranemlttinll' Intelllll'ence by tbe alternat. 
Hall Joillt. W. 11. Fritz . . . . • . . . . . . . . • . • • • . •  �}:.�� �!�i�:�?ti''':b;:�l

a�r��m��n1�{I:�.:t�����
t
IGfl:�' Hall jolut. K. Kuhn . . . • • • • • . • • . . . • • • • • • • . • • 71,'n"u . TIY'C A.,EIlTCAN SU)'PI.""ENTS 1114 and 1113. Hall joillt. J. Wolf" . . . . . . . . . . . . . . . . . . . . . . .  � � M &; C d all Ituil julut. P. �'. llo.rk,.y . . . . • • • • • • • • • • • • • • • 71a' Oil'" Price 10 cents each. �'or Bale by UUD o. ao 

Hull julut. C. O. 11. 1II1lcr . . . . . . . . . . . . . . . . . 71f>: no new.dealers. Send for new CIltalogue. 
Hall JoInt, J. Prlc� . . . • . . • • • • • • • • • . • • . . . • • .  7Ht. H,a l' 
ltullwuy uud cur aud tuu;.:w'ttc· UPllllullCr. THE WATER IURY ttprrfor, A. C.  AliJcrt80o • • • • • . . • • • • • . . 71-1\MI 
Railway rail. W. Leonard . • • • • • • • . . • • . • • . .  7

7
11�

.
·,
U
'� Emery Gr.-nder, !tall way •· .. 11 Ix.>d. J. .'reulld . . . . . . . . . . . . . . . .  u .u 

Hullway .Igllal. W. H. Walton . • • • . • . • • • • • •  715.18:l wltb adjuatable table, for flat surface H.uilway system, t'tc. elcctric. W. Robin80n . 114.7-4U Jrrtndm.g and ftnlsntnJl', and for ord!. Hallway tt'ack SI11'Ilancl'. H. T. Portpr . . . . . .  714.820 nary tool grlndlnll. 
Hullw .. y tralus. syst�m for cuwputh/j; tb" re rr- Sffld for Cat.al_ slstance of. J. 11. Duly . . . . . . . . . • . • . . . . .  715. 100 ' 0 ON Hallway tr .. llIs. SY8t,·W f"r cOWllUtllIg ton· BLAKE &. J HNS 

lIa� reslstsne,' In. J. 11 .  Daly . . . . . . . . . .  715.201 
Rnke. See Hsy rake. P. O. BOX T, 

WATERBURY. Rllm, hydraulic. J. A. Snavely . . . . . . . . . . . . . .  7Hl.167 

, ::::·1����:f;rO:Z�:
Rt������/:���·.�������� 7��:��� ' FRIGTION DISK DRILL R(,JlJU't. eomposltion ot matter for usp with. ' 

S"ott & Anderson . . . • . . . . . . . . . . . . . . . . . .  714.7<111 1 Rl>talnlng apporatus. H. Smll l l .  . . . . . . . . . . . . .  71�. 165 1 'OR LIGHT WORK. Rl'tnrt dlsehnrgtng at'paratus, L. Bprtrulld . .  71a,00-t II •• Tke.-e Great Advantacet'l , Rt'voh'l'r tront 8igbt. D. B. We88on . . . • . • . . . 7]5,22:� : T� !!pet,t un he hUllnntly rMOR'M from O to 1600 wttboat. • Rht."l()Sta t. F. llacki lltnsb . . . . . . . . . . . . . . . . . . .  714.927 Morrfntr or 3hlfl.m� btellA, I'owl" :a.rr1k"tI l!an bt! �raduated Rlhbon l"l!talner, F. C. Steinkamp . . • • • • . • . •  714,963 ! to lirhte, with tell,,:..1 aaft'tv. tbte lun:\lIte�t or lallft.at drlllJ; 
H.llud bl'l), n. A. lA' Ft'\·rC' . . . . . . , . . . . . . . . .  7 1 4.H2.'l ! within ItII ranlCl!-" wontk'rful l!Cono:II�' Ir. tim" anll IftM 

: RO("kp.r. plattor,m, "' •. P. Seng . . . . . • • • • • • • • •  7 14.700 : ,'1:t.\'!lIK In dri ll brte:\k31t'. IT N!1I.1 tur cat.logue. 

: Roll .. r tah .. ·• I"'W .... ,lrl"·II. 0. :..Ilndl . . . .  714.7rlll l W. F. '" "Ntl. BAHXEj;I Ctl., . Rotary ('ngine, E. C. ""arrl'n . . . . . . • . . . . • • . .  7]5,22 ] I FAL"\blished llij�. ! Rotary st�am motor, H. Rcu·skt· . . . . . . . . . . . .  7]5, ]52 : HUtst Rub,- Street, R.ckf •• d, In. I Rudd .. r, yncbt. G. W. S\\'sn . . . . . . . . . . . . . . . .  715,17U I ____________________________________________ _ 1 Ruh' ami squat·t'. (�OlllhhlP(l. P. )1. t 'll11nhull . 71ll. HI" 
, Snddle, barness. J. J. Cro·.don . . . . . . . • • • . . . .  7H,1l70 
i Sundlllg mueblnr. E. Jl. 1 111)·,· • . . . •  7H.S!l!l. 715.2114 
Sash halance and fastpn,·r. Lowery & Billings 714.720 

.-================���===_ . ���:��h n����h:o���:I('��n���.�T�d�· • .  (:�·���I�I� :  ���:��; Every Branch of Science 

Too Much Light 
Is tbe great trouble with electric globes. You 
otten .. Ill"," a big. brlgbt glare wben yon want 
�

u
r:r':t�

g
:ro�.A "!l.�:'°:n�,:�g�Wit'(j 

tUrDlf up and down lll<e gao and Ms Into ally 
ordinary soctet. 

14 CENTS 
A MONTH 

will pay for a light all nlgbt. Anybody Without 
skill can u,s It. Write and lind out about all 
our Ingenious lamps. 

Babv nlarnltut """ .. 0. prlc�, 1D half-dolen loIS. A5e. tj6�:��d'�!b �i�h����!�I��)t�c!�':�lr"��: TbII Jamp laves five- 3U-t_b&.. 

Seatfold horse, J. S. TIll,·r . . . . . . . . . . . . . . . . . .  714.761 
Scnle. computing. W. F. StimROII . • • • • • • • • •  715.1 72 
Serar)(�r. wbf'('lcd dt1mpln�. Y. U. Johnson . .  71 4,71)6 

! Screen banger and lock. R. ,F. Dougla8s . . . . .  71 5,034 
Scrpw macblne. F. E. w,.ns . . . . . . . . . . . . . . . .  714.841 

, Stout • •  '. B. R''IIlngton . . . . . . . . . . . . . . . . . . . . . .  71!1. 1 41 
Sensltl"f'd plat�8. light proof Clitre tor. 

Brooks & Watson . . . . . . . . . . . . . . . . . . . . .  71 4.860 
S .. ttllng tank or dreantlnl< v" .... I. J. R .. rulall 714.1122 
&Owu,::'c, apparatu8 for n8t.' In the treatm£'nt 

of. H. B. KlIlon . . . . . . . . . . . . . . . . . . . . . . .  7f4,801 
�hade braeket, ,,-Indow. J. C. Rarkcr . . , . . . .  714.1854 
Shadp bangpr. wlndo,,·. S . . Jobnson . . . . . . . . . .  714.800 
Sbaplng touls of dlll'l'l'�nt pattrrlls. )lattern , grinding app'1rntuA tor. C. Krt·mnllz . . . .  714.1103 
Sh .. et mptal can. F. W. GAlhraltb. Jr . . . . . . .  715.050 
Shlp8. ete., for making tht'm l£'s8 vlslbl(1'. 

! trrating tbe out.ldrs of. Brusb & Thnyer 7111.013 
I Shoe protector. J. A. RA I."r. . . . . . . . . . . . . . . .  71 4.821 
! Shoe upper packlnll macblne. M. E. 1I0rrls. 715.210 � Hhov,'1 hnndlp. at1xnlnl'�· • •  T. C. H. GrUlU'r . . 7Hi.orlfl 
Rbow case. W. G. Fllnt . . . • . . . • • • . • . . . • . . .  71 4.G86 
Shuttrr worker. A. ],. Cbamplon . . . . . . . . . . . .  714.609 

, SIgnal wave .. amplifying electromagnetic. J. 
I S. Stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  714.833 
, SignAl waves. apPArAtus for amplifying elec· 
, tromAgnetic. J. S. StOM . . . . . . . . . . . . . . .  71 4.832 
SIgnAling. apparatus for .selectlve plpctrlc. 

J. K Ston'· . . . . . . . . . . . . . . . . . . . . 7H.II:II. 714.834 
Signaling hy elpC'tromaltnetie waves, selee-

tlvP. R. A. }'r""endpn . . . . . . . . . . . . . . . . . 715.203 
Silmallng • •  electlvc clertrlc. 1. S. Stonr . . . •  714.756 
Sink clpanlng devlrr. W. Melvin . . . . . . . . . . • •  7111.107 
Skirt Rupportrr. Lloyd & Pierce . • . . . . . . . . . •  715.098 
Smokprs' artlele8, manufacturing, G. L. 

Flusln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714.887 
SnAp hook. (1. A. Ruck . . . . . . . . . . . . . . . . . . . .  714.777 I Soekpt wrencb. adJustahl� • •  J. C. Burge ••. • . .  7111.01 4 

I Soda nlum. making, 1. F. White • • • • • • • • • • . •  714.846 
I Soldprlng Iron. C. A. Kaiser . . . . . . . . . . . . . . . .  715.083 
Sole for hoots or sbors. "pIked. G. I,. Pierce 715.138 
Sound box for recording or reproducing ap-

paratus. Berliner & SandrrA . . . • . . . . . . . .  71 5.003 �prrd measure for rotnry .bnft •• J. Hr�·lle. 715.061 
SpinnIng and douhllng apparatue. R. W. 

lIfoncrletl' . . . . . . . . . . . .•. . . . . . . • . . . . • . . . •  714,933 
SpInnIng rIng. M. F..- Sullivan . . . • . . . . . . . . . .  714.966 
SlllrAl shaped bellcAlly t"'lsted bodies. manu-

fncture of • .  J. Gle.holdt . . . . . • • • • • • • • . . .  714.890 
Rplttoon. fonntaln. J. C. Blnlr . • • . . • • • . • . • .  7111.005 
Spittoon • •  t .... et car. R. R. Norwood • • • • • • • •  715.128 An fng·lneer's L-Ibrary �:;.:r:g."'R';:;.I

·c!·s:�ln:i."b�rt •. . • • • • • • • • • • • • 714.91\1 

Sprlngwork ('lin. J. A. Staples . . . . . . . . . . . . . .  714,830 
, St.,,,k,·r. G. W. Worl .. �· . . . . . . . . . . . . . . . . . . . 711\.2!12 
Stnrkrr. wind. c. Hearn . . . . . . . . . . . . . . . . . . .  71 5.063 
Stnll flnnr. J. W. Comhs . . . • . • • • . • . . . . . . . . • •  71 4.817 
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beame 8tnl11e puller. F. T. Klnjl . . . . . . . . • . . . . . . . . . .  715,207 

cI&n8 �........ Statlonrry pnckAgp box. J. P. Norton . • • • • . •  715.12'7 

HANDBOOK on fN61Nff R IN6 ����::: ;;��':;VAC�n!::f:,
1 C.' .: ii��d�� : :  : : : : : m:&�� 

8tpnm rollrr. G. Fl. Town.end . . . . . . . . . • . • •  714.762 
Stppl In mnknl Ino:ot molds. preIS for com-

: p"'RRlng lIould. H. HArmet • • • • • • • • • • • •  714.692 
By HENRY C. TULLEY , Stperlng grnr. G. A. RIl""· .. I\. . . . . . . . . . . . . . .  715.193 

lI'irllt and Second Editions of 7.000 copies all sold. StltI'pnlng otrll1 for o:arment walete. corsets. 
Third Edition. enhrged pt� .• A. ll. Weber . . . • • . • • • • . . • . • • • . • . •  
and revised. 5,000 cople., Rtokrr. mpphnnlcn I • •  T. W. Kincaid • • • • • . . • •  now read,.. Seot an,.- Stove. bot I>In.t. R. young . . . . . . . . . . . . . . . .  . 

7111.1R7 
714.712 
715.188 wbere on J"8Celpt of Sngar mannfactnre by cpntrltllJtRl Retton, =-If'f�sft.::.

on
:b trMltm .. nt mRAIII! cllite of. H. elaa ...... n . .  71 4.RIl.1 

_ 400 line mOBtra- 1'11111 hAng .. r. T,. G. Rwan . . . . . . . . . • . . . . . . . .  714.!lfI1 
tloo8. Tborougly rella- Swlvrlrd chaIr. E. <:. Watkin • . . . . . • . . . . . . .  71 4.764 
ble and practical.  S�rlnl!r. extrAetinl!1. J .  R. Perry . • . . . • . . . . . .  71 4.7:18 
Teacber &II well &II lrUide. TAhlp. W. T. WpUA . . . . . . . . . . • • • • . . . . . . . . . .  714.!l81 
Latest. belt aod most TAhir. flrppnlaw & Holm",. . . . . . . . . . • . • . . . . .  7111.055 

;'o�l\��
e
r!��.k �r�eacbes everytbing In tbe line of ' �:�;;�

g t:�· ::;a;!�r�;, ".e:ea���"· W: · 
. D'. 7111.139 

rnpneerlng. lncludlng tbe correct erecting of englne':i Troutner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715.179 

b����
e

�r1':;:���0��
l
fn.:'�I:::'�:. PXl\lI!i.o":!r'er�c- '1'oo\ .. llhonr. Ila�·. C. F.. Fllran . . . . . . . . . . . . . .  7U.r,�0 

trlc.ty. dynamos and motors Wltb proper management Trlrnhone "yotpm. A. F. RlYAn . . . . . . . . . . . . . .  714.759 
of electrical plants. Care and management Of steam T .. lpl1honp o:rotrm ohmal ""II. C. E. EIIAn . . .  714.681 
enelne .. boilers. shaftlug. pulleys. etc. i Tplr��;n� . ����������� .��� 

. . 
'����: .�:. �' 

• •  
��: 

714.813 
Handsomely bound In leather and gUt. ' ThrrmoAtat. A. T. Lp Vesconte • • • • • • • • • • • •  714.810 

Pocket-boo I< form. Thrpoher. W. A. HpsAe . • . . . . . . . . . . • • . • • . • . .  7111,0118 

I 'l'hrPAhrr tooth fA.t .. nrr. W. W. ;roneo . . . . . •  714,108 
H. C. TULLEV .t. CO.. TlpkPt. to gondA. hand mAcblne for attarh· . 

lOBO Wainwright Bldg.. st. Loul •• Mo., U. S. II. , Ing. H. G. nnvIA . ;  . . . . . • • • • • • • • • • • • • . .  7111.0.'\2 =7===--'=:---':....:.--====--=-����=�- , 'T'flp. ornRmrnt.1. R. -n n"npr . . . . . . . . . . . . . . .  714.R.18 

FACTS &.bout •• THE •• ! 'T'fmr hnll nnnaratnA. A. T,. Woodworth . . . . . . 715.230 
A - , Tfmr rPMm" ... 1\·or1c.mRn'R. ;T. J. RtorknH. Jr 714,964 
Pane " , TIn'*'. ftnt.omatle pump tor pneuma tit', C. S. 

T�Rn,:!'ton . . . • • . • . • • . . • • • • • • • • • • • • • • • • • •  71!l.tl94 
'T'ohArPO hAlpr. H. W. "plgp..,n . . . . . . . . . . • • . 71l1.1l8II 
'T'ohA""o 1PAf rnttlnll' k"lfp. C. Mfllhl.pr . . . • .  714.729 
'l'onnAl!1e rPA'AtAnpr Inllt"A tor, J. M. Daly . . .  715.� 
Ton�."p r�8lstanee Indleator. grapblc. J. M. 71ri.197 

! 'l'no,n;�ritp�: 1: 'M: 'N��m�';d: : : : : : : : : : :  : : : : :  714.942 

I 'T'noth"l�k. J. F.. HIIIA . . . . . . . . . . . . . . . . . . . . . 71 4.1101 
'T'ov 111m ..... F. K. T. Mpl"pcirp . . . . . . . . . . . . . •  715.1011 
Tov mllNlpa1 plpp. H. E. F. We.tpotpld . • . . .  1J4.765 

• ToY' target and gUD apparatus. W. A. Zelch 714.'7'70 

in its latest developments-all the most recent inventions. 
the processes and discoveries of the last ten years, are 
included among the 65 ,000 titles of 

-- EDITORS --

Daniel Oolt S 'l lman LL 0 President .of Joh�s l;Iopkins University (18;06-1901), President 
, . . , of Carnegle fnstltutlOU. 

Harry Thurston Peck, Ph.D.,  L.H.D., Professor in Columbia University. 

Frank Moore Oolby, M. A., late Professor of Economics in New York University. 

Assisted by nearly 200 eminent editors and contributor .. 

SOME INDISPUTABLE FACTS 
It is NEW, it is not a Revision. 

It is the ONLY new Encyclop:edia published in English during the last 
ten years. 

In FULLNESS, COMPREHENSIVENESS and extent and beauty of 
ILLUSTRATIONS, it so far exceeds any other Encyc10predia in English as 
to be comparable only to the great GERMAN ENCYCLOP JEDIA of Brock
haus and the Meyer. 

It is not a Dictionary, a mere word-book, but a true Encyc1opredia, a sum
mary of all knowledge, the gist of all learning from the beginning of history 
down to to-day. 

It is copiously and richly illustrated with full-page plates-loo of 
which are in color-cuts in the text, maps and charts. The Illustrations 
alone if brought together would make a volume the size of Webster's 
Dictionary. The maps are complete and embody all the latest 
changes in Geographical and Political boundaries ; the charts show 
graphically the facts of Historical interest, Mineral deposits, 
Agricultural products, etc. 

Now In  eou .... of Pabllcation. 1 7  Royal Octavo VolalMI 
1 5 ,000 Pages. 

SEND FOR SAMPLE PASES-PR EE 
showing type, methods oftreatment ofthe subjects. 
specimen plates of maps, colored and plain. illus
trations, names of contributors and information 
regarding a 

Speolal lliacount to Sclentlflo American 
Re.den Subacribing Now 

and our Little-at-a-time Payment Plan 

Dodd, Mead & Co. 
372 FIfth Avenue 

NEW YORK 

DODD, 
MEAD 

& 00., 
New York 

© 1902 SCIENllFIC AMERICAN, INC, 
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CRAMER 
Crown 

Plates are 

Traction increaslug devtc(', electromagnetic, 
A. A. Honey . . . . . . . . . . . . . . . . . . . . . . . . . . 714,695 

Transformer and m(,H1I8 tor winding ssm(', 
E. R. mil . . . . . . . . . . . . . . . . . . . . . . . . . . . .  714,891 

Tray, serving, S. Peete . • . • • . . . . . • • . • • • • • • •  715,137 
TroU('y catchl'r, E. ll. Swing . • • . . . . • . • • • • • .  715,190 
Troll�y burp, lL S. DOl' It· . . . . . . . . . . . . . . . . .  715,036 

more rapid 'rroll!')" prott·dol'. I'1"ctri,·. Holfmull & Pow· 
tl an an er. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,071 1 �. i Truck. pusseng,l'r �ar •. E. CIlIr . . . . . . .  .: . . .  .:.: . !14,�!2 

other plate 1n , Trlll"k, ,.,, ,', I·,. I lin . . . . . . . . . . . . . . .  1 1 4, ....  1. 1 1 4.h'� 
the market Tunnel. v,,,,tllating. W. Moran . . . . . . . . . . . . . .  71 4,1135 

With this ��r;.�
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plate clear Valve. W, Meredith . . . . . . . . . . . . . . . . . . . . . . . .  715,108 

i k Valve, alarm, P. Evan • . • . . . . . • . . • . . . . . . . .  714,l!84 qu c Valve. balan,'L'Il, Mltebell & Vaugben . . . . . . . l 1 � l 1 a  
printing Valve gear. explo.lvl' .. ngilll', W. J. Rollll . .  iir', lm 

Negatives Valve. hydraulic or other dulll controlling. 
can be VegeIf�b�: �ut���'HY�tYk�: : : : : : : : : : : : : : : : : :  

715.009 
71 4.925 
7l 5,lO!) 
714.tlUll 
7H,878 

secured Veblcle attachment, W. W. 1II'1te . . . . . . . . . .  

". 
These plates 

are 

especially 
adapted for 

Tourists 
using 

Hand
Cameras 

Vehicle tramp, H. I .. l'mp . . • • . . • • . . . . • • . • • . .  
Vehicle steering' nUl('huulsw. J. F. Dury('a . .  
Vehicle steering lUl'chllnhml, trail, W. }i\ 

MacGregor . . . . . . . . . . . . . . . . . . . . • • • • . . .  
Vehicle wrpnch, ,Yo I�(�� • • . • . . . • . . . • • • . • • . • •  
Ventilating al'l

)aratu •• H. Krod,-r . • . . • . • • . • •  
Ventilator. J. O. Stunley . . . . . . . . . . . . . . . . .  . .  
Vp8sels, storage of 8UPPU('8 for submarine, 

714,926 
714,IJ2'l 
714,714 
715,169 

S. Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  714,921 
Vest. E. R. Wnod . . . . . . . . . . . . . . . . . . . . . . . . .  714.767 
''"Iolln mntlng ell'\'lc'", Jo;' BurghICI" , . .  , . .  , .  71 ...... ;-.. '" 
Waln.cotlng or tbe like. W. S. Satterd,·ld . .  715,156 
Wall bracket. adJu.table. r.. Holtz . . . . . . . . . .  714,694 
Warp beam attachment. A. Tourtplller . . . . .  71 4.836 
Warp threads, mechanhlm for uniting tb(' 

end. of. G. IIIII"r . . . . . . . . . . . . . . . . . . . . .  714.900 
Watcb guard. �'. A. Adams . . . . . . . . . . . . . . . .  71 4.655 
Watches, tool or tJ'ulng balancf' whp .... ls of, 

R. D.· Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . 715,123 G. CRAMER IRY PLATE CO. 
Water In tbe eartb. electrical (lroccs. of 10' 

eating running. F. H. Brown . . . . . . . . . • •  714,775 
Water purUler. O. M. Davld.on . . . . . . . . . . . . .  715,031 
Water purifying apparatus. L. !lathmann . . .  714,793 
Water j;ube boiler. J. C. Cooke. 

ST. LOVIS. MO. Offices in 
New York : 32 East 10th Street 
Chlca.o : 1211 Masonic Telnple 

San Francisco : 819 Market Street 

714,782, 714,867, 714,868 
Wax pnds. tool tor twl.tin�. K KI •• . . . . . .  715.1I1l6 
Well drill. Bootbe & Woods • • . • • . • • . • • . • • . • •  714,772 
Wells. 8b utting olr water In drilled 011. w. 

SENSITIVE LABORA.TORY BALANCE. Plott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715,141 
BJ' N. Monroe Hopkins. Tbls " buUt-up" laboratol'J Wbeel. See Car wbeel. 
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Wbeel faBtenlng, dlvld�d. C. W. Sbartle . •  , . 714,1155 postag. TI u Wblmetree book. L. A. Beeman . . . . . . . • • • • •  714,11117 
by any amateur .kllled In the u.e of tool., aud it wl\J Winding macblne, eop, W. T. Han.ou . . . . . .  714.897 
work 88 well a. a 1125 balance. Tbe article I. accom- Window. P. Brown . . . . . . . . . . . . . . . . . . . . . . . .  714,776 ��� ::ltg:�g::. w.t'�r��::'�:'j�n��r.!\�::trn vsag��� Wlndo'" faBtener, automatic. A. H. H. Slef· 
TU'IC AMERICAN SUPPLE:\IENT, No. 1J 84. Price 10 

fert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  715.217 
cent.. For sale by MUss &; Co., 361 Broadway. New Window .creen. F. B. Harrl.on • • . . . • . . . . . •  714,898 
York City. or any bookseller or newsdealer. , ��!��t;:,�
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}:S IT WORTH Wrencb, .J . •  J. Quinlan . . . . . . . . . . . . . . . . . . . .  714,741 
Wrench. J. L. young . . . . . . . . . . . . . . . . . . . . . .  714,768 

· Wrencb, G, D. Cleveland . . . • • • • • • • • • • • • • • • .  715,025 
· Zinc sulfld ore •• treating. Clancy & Marsland 715,023 $1 .00 

to neTer haTe to .earch for any paper t I Thll File Roug h in Your DESIGNS. 
" Smoothl the Plac es" BUllne ... Andiron. C. D. Sbepard . . . . . . .  , . .  , . . . . . . . . . .  36,149 

Spwlng machine cahhlPt, W. C. Free • • • • • •  36,150 

TRADE MARKS. 

i Ane.thetlc produrt •• c{'rtaln named, A. Rous-

PESI{ FfLE 
!: 0 :erl��� ,,��,"i W:�8�I�u:':e

e
ne'!i':�h:! 

It canDot be misplaced, yet ca. be referred to In�tantl". without removlDIJ It or dlsturb_ 

.eau . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . . .  . . .  ;19,397 
Antiseptic compnnnd, Oleo-Naphthol Co • • • • • . ;m,:ma 
Automohlle., Old. Motor Work .. . . . . . . . . . . .  39,405 
BevPl'agps, hrPllkfust fuml, llaltl'phof'lll ('0111-

pany . .  . . . .  . .  . .  . . . .  . .  . . .  . . .  . . . .  . . . . .  . . .  39.:1'11 
Bicycle goods, cprtain nawl"e), Hnltermnn, 

Ro ... nfeld & Co . . . . . . . . . . . . . . . . . . . . . . . . .  :m,407 
Candle •• Demp.ey Candy Work. Co . . .  39,:i611, all.�7n 
Canned fnod l)J'udt1('tl'l. l'l�I'tuill UllInt-fl. Ht'I'Utl)\ 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39.378 
Canned fruit, b(·rrh·s and vegetahles, C, 

Sbenkberg Cn . . . . . . . . . . . . . . . . . . . .  :111,376, :1!I,::ii 
Cigars, tobacco, cigarpttt's, and cheroots, R. 

M. Haan . . . . . . . . . . . . . • • . . . . • . • . . . . .  , , , .  :In.:�sn ::tt::eot��nrr�;, Tt���:o;:�:::. o::�: 
mootb, t�.t bill to collect nezt week, t at now 
due 00 the 10th," -a emloder for ev�r.,.tblhK 
oeediog attention esch da)·. SUps In desk drawer 
oreaD be huog out of the way. Any paper worth 
keepioa- iB worth the price of this file, St!'ot any
whereo rn the United States prepaid 00 recelJlt of ".00 to Introduce our mbor ... vlng del1ctlR. 

; Corspts, K. A. Melonl . . • . . • . . . • . . • . . • • • . . . .  :m,:m2 
· DI.lnf<'ctanta. Dr. A. C. Daniels (Incorl'o, 

FRE,=uelB�J�s� 1:��,,::)r full hfo�oeY-Dla]dog aDd D1 0 n e y ... :. v Ing 

VETTER DESK 
WORKS 

F..sTA,lI, 2& 

rated) . .  . . . .  . .  . .  . .  . .  . . . . .  . .  . • . .  . .  • . . .  . .  :111,3118 
Dry goods, certain namNI, J. A. Hearn &. Son :mt:U�3 
Fabrics, certain naml"d, J. A. Hparn & Son. . :m.:lR4 
Fabrics, cotton, Slpm88en & Co . . . .  Rfl,3R5 to :lfl,:190 
Feeding stock, fllrlnaceous compOSitions for, 

Star Stock Food Company . . . . . . . . . . . . . . .  �1I,!l81 
Flour. wbeat. T. �' .. I ... . . . . . . . . . . . . . . . . . . . . .  311.372 
Food for horses and cattle, cprtaln named, r.., 

H. Hugbe .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  311,�82 
Food products, cpresl, H-O (Hornhy's Oat-

meal) Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;,!1I,374 
Food products, cerf'al, frnlt, and nnt, F. E. 

, Kel.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39,375 
Furnitnr(' and interior woodwork, Tobpy !"ur-

nlture Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,412 
' Glass, plctnre and window, Belgian Plate & 

Window ma •• ('0 . ... ... ............... 39,4t:l 
Hats and cap.. YaIr Hat Company • • • • . • . • • •  311,:1113 
Insulators, electrlral, Mica Insulator Co. 

39,410, 311.41 1 
Medleal prepara tlon for e{'rtaln named dl.· 

The Only File Filing Either by Alphablt, Month. Date .·H •• ••• E. M. Untn ...  · . . . . . . . . . . . . . . . . . . :111.::'") 
·or Number ALL ON ONE FILE. ! Medicinal wine. A. Trou •• alnt & Co . . . . . . . . . .  :m,4' ,2 

Stitntilit Jlmtrltan 
Building montblv 

VOL. 33. 

Mixing devices, certain nampr\, Natlonnl 
MannfRf'tnrln� & Rnpl)l)' ('11 • • • • • • • • • • •  :Hl.-I4Il-i 

Neckwear and Saratbea fahrlc thpretor. 1\\. 
W. Lowenstein • • • . • • . • . . . . . . . . . . . . . . . . .  an,:Ul1 

Oats, rolled, A. Forrest. . . . . . . . . . . . . . . . . . . . .  39.37!1 
\'erfume.. �'Irm of A. Wrlgh t. . . . . . . . . . . . . .  :l!I.4u;1 
Pickles, A. I. Brown . . . . . . . . . . . .  , . .  , . . . . . .  :UJ.:l7n 
Rpfieetors, rf'fractors, shnrlpR, canoplf'R, al1li 

cblmn"ys, E. lIun ... n & ('0 • • • • • • • . • • • • •  �9, ·n4 
Rf'mf'dlf'R for rf'rtllin nampel diseases, Osb�ra 

JANUARY-JUNE, 190�. ; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311,400 

278 illu strations. 1 2 0  Pag el, 6 Tint-Blocks. j t�V:.?{ !o';!'t:�:r'."'=�t:;�·����d�·N��i�· Ri;� :m,401 

Tbe Tbirty-Tblrd Volumeoftbl. beautifully lIIu.trated ' Sboe Ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  311,:llH 

and ftnely printed Montbly lllljtazine. comprl.lllll tbe i Stllr"nil'Jr matrrlal. Warren FeHth .. rbon .. ('0. 39,:195 
nnmbers January to JUDe 1002 is now ready. Tf'lephonlc aIlparatns, cf'rtaln named, Hl1t("h-

SPECIAL' FEATURES 180n A .... n.tl" CII . . . . . • . • . . • . . . . . . . • • • . .  :111.41 10 
• • • • • • Thrrmom .. tprs, harometf'fR, Rnd bydrometers. 

I 1.1.U8TRATIONS. • • R. Hoebn Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  311,415 
'l'be volume contains 6 tInted cover pages and m Tripods. adju.ting beads for. W. H. Flleh. 
:l1ullt�a�o�iI lnCludh� mant flne 8Iamples of wat�:,

n
�pp; �� tu�' ·£o·r· ·�I��t�i��ilY· ·p�rifY·I�g·. �,406 

���:��8, i'n
eter��:S, 

g
:rn:��rs

v 
::: O{an�

u
'b�� Electra�Pura Water Co . • • • • • . . • • . . . . • . . 39,404 

grapbs of agricultural details, porc�e .. doorways. 

LABELS. 
mantel., etc., are esreclally helpful and 8ll1!1leotlve. 
'rhelllustratlollS of tbe Bulldmll lllontbly are made 
from .peclally taken At'0tollraPhH and are not ob-
�����\e-:l�i����J set��

t
f ��a:� hoOles are ae- uDr. Tumock'R Kidney Curp," for medlclnp, 

TA LKS WITH ARCHITECTS. • • Turnock Medical Co . . . . . . . . . . . . . . . . . . . . . . 1I.!iR2 
This Interesting s�rle8 of conversations with eml- , IIHe�����aX!��r J�:��ncu���;hP��� .�  . .  �.

P
.�

I
��� 9.ii�!l nent arch1tectsoy lIr, Barr Ferree comprises Im- I "Helntz'R Malt " for malt John C Helnb 1} !'i�4 ' llortant talks wtth lIr. Thomas Hosttnljf8 on uSome u 

' , 
" 

' . .J. . . ' • • • r; .. 

Slll!'JI'estions for :elew York " ;  llr, Willtam J, Fryer 1 uIm.wrlal ,prpst, for tea, MeCart-(,,!hrIRty ro, ft ••• Ri. 
on "'fbe Yew Tenement House Law l'lr New York"i i TOJlhenf', for · rhpnmatlc rpmpdy, Blanw If 
Mr. "Ilarles A. Ricb on .. The J)evelonment ot the ' Rrleknpr Dnlg Co . . . . . . . . . . . . . . . . . . . . . . . .  lI.a"l 
8mall CollpQ'e" ; �lr . • Tohn Galen Howard on U Th� 1 "Zu·Zu," for Cigars, J. R. Isaacson • • • • • • • • . •  9,5Rfl ' 
Beaux-Arts Architect." :  lilt·. J. llonroe HAwlet.t on .. 'fhe Architect and the Munit.1pality J' i and 
r�';s�����n�; Morse· on .. Tbe Durability of Steel , PRINTS. 

EDITORIAL ARTICLES. . .  "Anticipation Ral'k No. 606 ('onln'''''. Pl"yln!!: 
AUg'!;estlvp discu��lons on tlmely

. subjects for the CamR," for plRylng cardR, Unltpd Rtatf'fII 
hOlUe-bp.ilder: u Munlclll',1 Art. ·,; " Roads and Playtng Card Co . . . . . . . . . . . . . . . . . . . . . . . . . .  !'iSl 
ft:��::� ah�' �t�S�!�ir��� ��e .��I�';fD�;'\i��h: "rnl" ,,"l'n Pf'ODf'N," tor tonrl prorlurtR, J.l1 lh,\-
BuUdin. " ; • Kitchen mnd. and Back Yards." , "Ra��:;I��op�" ���

b
:h';':.·. · Or'a'y 'i,iih����ph' c'o: ;;:1 

D"� 1.ART:tIEST8. • • UMrCorm1rk." f'nr harvPRtlng marhlneR, Intpr-
The Departme t f th M thl 

. nntlo ... "l Hnrvt"Rtpr ("0 • • • • • • • • • • • • • • • • • • • •  !'iR2 
ranlle of topic8 ��d �um':arlz�

n 
thll���r

aav�� uMuRt(' HRth ("harmR Hark No. 600 CongrPRR 
in curr nt hi h Plavlnjl rarrl,.." tor Jlla:vln� carrlR, Pnit.'d 
" 110nth�� ('��m!��t.:'�";\ .fh����.:�1d r.�n�!!r':� , Statcs PInyin!!: Card Co . . . . . . . . . . . . . . . . . . .  580 
Garden If ; II Lp.gal Decisions n ; New 30okR '" "Countr:y j,lfe n; " The e'lUnt.ry 1JoUt�e " ; U Fl..e ProtectlOn"_; .. �anltatton ., i .. CivIc Bettennent '" A orlntpd cony of' the sppclOration and .trawln;! 
01 New BuiI'linll Patents J_ . .. Publishers' Dep� of an v patpnt In thp tnrp�olnt:!' I tst or anv pn b'lIt 
ment." • In print 1�" lPil .Inee 1 RIIll. will hp' fllrnlsIird from 

Tbe SCIESTIFIC A"':PICAS RUILDING MONTHLY Is thl" nffl.rp for 10 rpnt.. nrovldpd thp namp an.1 
a national maaazine of arrhitecture p,onducted with J111mhPr nf thP nRtpnt rlftRfrl"f1 Rnrl thp datp 11ft 
.peclnl reference to ,Iome,tlc architeCture. it" tert Jrlvpn. Address Munn & ('0., .'161 Broadw9y. Npw 
abound. "'itb pr .. rtlelll .ullgestlons and It. mustration. 1 Yo,I<. 
cover a wIde rRnllA of ." l:Jject • •  plect.ed. wltb .oruPUIOUB I CanadIan patent. m.," now hP ohtalnpd by tbe In· 
care and printed In the most artl.tlc m:mner. vpntoJ'tl fnr "ny of thp lnvpntlon. nRmpd In thp tore· 

Price, "Expre •• Paid. t:J.OO I Jr0'"'' 11". "or t .. "". ."il fnrthpr partleu!a,. 
addret. lIIulla &: Co" 361 Broadwar, New York. 

One Wire-Triple Service 
An EXTRA LIGHT and Power for a MOTOR FAN, without loss ot· 

ORIGINAL LIGHT in the Fixture 
T H E  YETTER CU R R E N T  TAP m:r 

The only Socket that will do the work. Easily attached to any flrlure. 
S.tltIPLE, POSTPAID, 81.110, LIBERA L TRADE DISCOUN T 

Send tor circular. Sold by all Electrical Supply Houses 

E. B. MEYROWITZ, :n�n,:!��:::::, 1 04 East 23d St., New York 

Mullins' Galvanizad Staal 
INDIAN CANOE �.ilii;.S E C T I O N A L . 

,� Con-

N "'ME PLATES -EMPLOYEE CHECIIS ,... . KEY TAGS. BAGGAGE C'KS & BAD GES ' 1\ 
J . ROB B I N S  M FG . C O. 58 K N E E L A N D  ST. SEND FOR CATAL O G UE " B O S TO N .  M A S S .  

Volt Ammeters 
�gg�e;.��1c.!l,!}.�'V a':l'o�':t'!:.���:fg�t:!'l 
���:r

a�l����;8.e!���rilll:o�tv��i��re�: :�� 
Ammeter!! for weueral meStotUreUlenLt1. 

prSrnd,tor Clrc1Ilar. 

L. Itl. PIGNOLET, 
80 Cortlandt Street, New York. N. Y. fj. f<: The :r���C;:lON 

• 
FITS ANY BOTTLE after uncork-

.. '. . in!!. absolutely air-light. Re-.. lams the gas in carbonated hev-. erages. At druggists and dea· 
lers, or lent post-paid for 25c. 

Perfection BoHle Stopper Co.. 2sgh?�:�� SL 

IN THE INTERESTS OF HEALTH 
pure water Isone of tbe first neces
sities. PUre water nowadays is 81-
mll.t Impo.",ble wltbou t Illtratlool 
��I\u�,��nle���s��e:

l
!;!

8
f:�rt:rn 

prilll'ilJle. 'j'n be certain of secur ... IDIrtbe purest water from your own house 
Apply, UHe the 

BERKEFELD FILTER 
whose eylindeJ'tl of  Iufullorlal Earth 
retain every particle of .olld matter. and 
allow no b .... terla or vegetable mat t.,r to 

pass tb1'01111b. A perfect tllter. used in tbe Health De
�tment. of the cblef cities, tbe bospltals. laboraturles 
8Dd Government In.tltutlons. 

BERKEFELD FILTER COMPANY 
.. Cedar Street NEW YO�K 

Dyke's Improved Circulating 
Pump, $5.50 up. 

Dyke's Radiators, Jump 
Spark Devices. etc., are 
the Latest. 

A. L. DYKE, 1402 Pine St., 
St. Loui s, Mo. 

: Send .tamp for Catalog. 

Improve Your Circulation 
by nsinll 'l'he 

LOBEE PVMP 
Increase. and glve� 11 pos

itIve circulation to the 
cooling water lor aU Ga80-
line Moto ..... �Im pIe. Cbeap. Durable. 
Emci�nt, easy to apply, 
LOB EE P U MP " 

MACHINERY CO., 
1 8-20 T err ace,8ultalo,N . r. 

A Splendi4 Christlnas Present 
STRAINER M ARYLAND TEA 

Solid .925 Sterlln. Silver 
Repousse Floral Desl.n and Golden Bowl 

A BEAU TIFUL PRESENT FOR A WOMAN OF TASTE 

S5�?c� 
Postpaid 

OUARANTEE-If thi!' Tea Strainer is not.lperfectly .. "ti�fa.·
tory in every way. we will refund your money. 

Referenct.-Any Bank in Baltimore. 

BALTIMORE STERLING SILVER CO. 
17 No. Liberty St. BALTIMORE. MD. 

1!fs�� with Razor Pocket. 
Th.. new .tT1e ,. .e..,.. convenl .. nt �_ 

both home .. lid tr .... ll.ng 11.... Your R.zor alw.y. wIt.b TOllr Strop. 

No. !\'lI�sw, J·oli.lled Vnen, p:<tra ... 1..,,,,01 Ilonoe Hide. Morocco Case stamped In Oold, price$2.00. 
�� �;.����:A")��'l:�r��I����:/.�:.�llil;;i���_�

I
:i';.���in��::}��!� (i����t'ieSl;:e� prt('p, '15 ('ent&. 

t
:O:\��t���f your dealer " annot .upply. �end for free catJOlogull--<lontainli valuable Information tor 

J. R. TORREY &. P. O. Box 34 , Worcester, Mass. 

xu 
1" �5nUS11Wll COUlD tAR1lVOUR fMT1fIEOUrPtnOfotl!YUR. 

TH E 
EASTERN GRAN iTE 

RO OFI N G  CO. 
IRVING BVILDING 

NEW YORK. 

ORIGINATORS 
<if 

Perfected 
Granite 

Roofing 

188 5-1902 

A primitive method of locomotion used 10 Ecuador. S. A. 

Simntlicity, Dnrability. Reliabilly, 
are the three l'Rrdlm'l1 virtUe" In tr.o�age cOlUlbactioo. 
Yuu will tiud thew iu tht=ir highest developmentandefllclencyfn (j)�� TOVRING -'"" CAR. 

Rnnt for pTftl,11«-1\1 e\'el'y-4'lay service ' 00 a11 klods of roads, in till "hlltM "t wt'lIthcl'. tJw R:lmhler La ... l.rovt!!1 Ita I{t!nuille 
merit tIIlllt'r nil ('unditioUlt. ItM BlaU)' poilUs of HUperiont.y aN 
lItat",,1 in lwtail in our 

Oomplete mustrated Oatalogue 
mailed flft OD request. 

© 1902 SCIENTIFIC AMERICAN, INC. 
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