
FEllRL\RY 21, 1903. 
minute hand. These arrangements require 
some ingenuity to make them work, and may 

alter the time·keeping qualities of the clock. 

The more complicated devices can be had from 

manufacturers. These are more reliahle and 

satisfactory. 

(8850) G. S. J. writes: What: current 
will you get off the secondary of an induction 

coil, if the primary is charged with a battery, 

the current run through a vibrating circuit 

hrf'akel'. being alternating nr interrupted'! If 
an alternating current is put in the primary of 

a t ransformer, will you get an alternating 01' 
direct from the secondary'! A. The secondary 

current from an induction coil is direct, but 

Interrupted when the spark terminals are far 

enough apart, so that the spark at the making 1 
of the vibrator is suppressed.. When the spark 

terniinals are neal' togetber, a spark is given 

a t hath the make and the break and the cur· 

rent is alternating. If an �Iternating current 

is sent into the primary, no vibrator is used 

and the secondary current is alternating. 

(8851) E. W. wants the best recipe 
for a paint to protect iron pipes from Halt 

watel·. A. A series of relative tests made some 

years ago by an English chemist showed that 

red lead and raw linseed oil, 01' red lead and \ 
harytes with raw linseed oil, gave the best re

sults. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

February 10, 1903. 
AND E A C H B EAR I N (j T HAT D ATE. 
[See note at end of list about copies ot tbese patellts.J 

Abdominal supporter, D. Glpasoll . ......... 720,342 
Addressing and assorting machilll', L. A. 

Agnew .... .. . . . , . . . . . . . . . . . . . . . . . . . .. 720,213 
Ail' moistening apparatus, A. Lt'vy .... . .. 720,364 
Amusement apparatus, T. Folks . . . . . . • . . .  720,014 
Armature band, J. J. \Yood . . . . . .. . . . .. . 720,307 
Armature banding devict', J. J, 'Yood . .... 720,308 
Armature, drum, H. A. Balcome . . . .. . . ... 720,511 
Auger, earth, A. L. I,:ltsplman . . . .. . . . . . . .  720,25[) 
Augur, spokp, J. :U. Brown . . . . .. . . . . . . ... 720,512 
Bag holder and filler, H. T. WlIp)' . . . . .. .. 720,543 
Bale Up, S. T. Grt'PII . . . . .. . . . .. . . . . . . . .  720,133 
Ballng PI· I'S. , U. D. Hunt .. . . . . . .. . . .. . . 720,148 
Balls, making shells fol' pluyillg, F. II. Rich� 0 ards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,48� 
Bank and l'egistel', cycliC', n. R. )Jyers . . . .  720,456 
Barrel head, G_ F _ )lcKl'Pvt'r . . . .. . . . .. . .  720,276 
Barrel washer, S. C. O. BpI'� . . . . .. . . . . . .  720 .. 31 [) 
Basin, catch, L. Skllife . .. . . . . . . . . . . . . . . . .  720,290 
Bath tub shOWN' lJath attachmt'llt, .T. Car-

michael . .. . . . . .. . . .. .. .... . . . . . . . . . . .  71 n,9n4 
Battery plates, preparing storagt', R. N. 

Chamberlain . ...... . .. . .. . . . . . . ... . . . . 720,326 
Bearing balls, machine for l'f'ducing and 

finishing hollow, A. .JohnsVHI . .. .. . . . . . 72n • .j;{O 
Bpd. folding swing, S. Drubf'l'h . .. . .. . . .  7211,410 
Bell, �Iagneto, C. H. Thordarsoll ... . . .. .. 720,082 
Blind and fixings for same, rollN', A E. 

Mlllane ............................. . 
Bog evener, A. r'::eplf>t' .................. . 
Boiler cleanpl', stf>am. R. B. Hodge ..... . 
Boiler compound, J. Londl'lIslagt'l· ........ . 
Boiler furnace and 8tH', st£'am, E. Gearing . 
Bolster. H. T. Kl'akan .. , ... . . .. .. , .. . . .  . 
Bookcase, l'l'V olviug, D. ..\. B. Stou.dul't . .. 
Bottle capping machint'. )1. B. �oyl's .... . 
Bottle ClOSlIl'e, E. )1. Gilmol'f' ........... . 
Bottll', non l'efiUablp, R. Ii:och ........... . 
Bottle', non refillahlt', H. A. Danh,ls ...... . 
Bottlp, non I'Pfillahl£', Plummer & Davis ... . 
Brake sho(', railway, J, �\lephan ......... . 
Brick machhll', S. C. Bru!ih ............ . 
Broom, R. Ros('lIhnnm .. . . .  , ... . . , . , . . . , . 
Brush. Moss & Blanchard ............... . 
Bucklp, cotton balp tif> • .  J. F. l\Iatthpws .. . 
Buckle shield, D. E. Whitl' ............. . 
Buggy seat support In'acp, J. S. .Tones . . . .  . 
Burnpl', H. Oberlin ..................... . 
Button, badge, A. Phelps ............. . 
Cahle grip, S. S. McCain ................ . 
Cnhlpway, elevated, 'V. Ii:irry .......... . 
('alculating- machine, J. A. Turck ......... . 
('ampl'a, H. 'V. Locke ... , . ... , .. . ... ... . . 
raInf'rD. photographic. L. Borsum ........ . 
('an filling devicE', W. IL Sedherry ...... . 
Can Ile! or the Ilke, mllk, W. Gorman .... . 
Cal' and air brake coupling, combhwd 

720,�72 
720.525 
720,252 
720,267 
7211,418 
720,528 
720,190 
720,175 
720,1116 
720,035 
720,230 
720.476 
720,1 67 
720,218 
720,488 
720,051 
720,106 
720,201 
7211,4:\7 
720,466 
720,47:1 
720,45R 
720,443 

720,086 
720,040 
720,217 
720,492 
720,421 

strpet, L. C. Cary .. . . ... . .. .. . ... . . 720,�25 
('ur holstpr, G. H. Goodf>ll ... .. .. .. . .. . .  720,2:;8 
Car holstPl', hopppr, A. Christianson . .. .. .  720,221 
('a I' holster, Hoppel', J. �L Hansl'n ... . . . . . 720,246 
('ar hrake, H. Jones . .. .. ........ .. . . . . . .  720;151 
('al' hrake, R. E. Kimball . . ... .. .  " . . . . . . . .  720,:{50 
CIll' brakf', emergpncy, �\... Perry . ..... . . . . 720,R77 
Car coupllnl', B. Brand .. . . ... ... .. . .. ... 720,398 
Cal' despatchers time apparatus, Riggs & 

Hayworth ........................... . 
Car door, Scott & Scholl ................ . 
Car door, box, E. F. Lucp .............. . 
Car draft block attachment, freight, T. M. 

Baughman .......................... . 
Car, dump, F. S. In"oldsby ............. . 
Car fender, J. P. Thorn ................. . 
Car gas rpservoir. railway, C. Goldstueckpr. 
Car, railwar. G. E. Smith ................ . 
Car safpty' brake apparatus, motor, C. F. 

720,484 
720,289 
720,368 

719,989 
720,031 
720,502 
720,237 
720,291 

Peel, Jr . . .. .. . . . . . . . . .. .. . . . . . ... .... . 720,370 
('ar safpty chain fnidf>ning, A. Christianson 720,22-:1: 
('ar stf'll, adjustablt', .\.. J. Coover . . . . . . • • .  720,002 
Car switch, automnti(' str('et, L. Dpvers .. .. 720,000 
Car with Hush door, ftat bottom, J. M. Han-

s£>n • . . • • . • • • . . . . . . . . . . . . . . • . . . . . . . . . •  
Cars, adjustable stirrup step for, A. J. 

720,245 

Coover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,001 
Carbnretpl', C. Robinson ................ . . - 720,485 
Card holder for pnvelopes or wallpts. A 

Bushnell, Jr. . ,  . . . . . . . . . . . . . . . . . . . . . .  720,324 
Carpet fastpner, stall', C, W. Leslie .... . .  720,447 
Carriagp boe!y, R. Stone . . . . . . . . . . . . . . . • •  720,29·1 
('USI'. Spe Book l'USl', 

Scientific AlTlerican. 

STORIZS OF 
ANZRICAK LIFI, 

.." OW&N WISTER 
SKOOKUM SMITH AND FRISCO BALDY is the title of the next 

story in the series that Mr. Wister is now writing for this magazine. Skookum and 
Frisco are friends of The Virginian, and are the heroes of some surprising adventures. 

ByWILL PAYNE 
T ALES OF BLUE RIDGE: Six independent 

stories, which follow the rising fortunes of a 
printer's devil, and show how success and fame 
were won in the early days of the West. 

By GEORGE ADE 
TALES OF A COUNTRY TOWN: Only a hu

moristlikeGeorge Ade could finda village boast
ing six characters with histories as plausible,and 
yet as absurdly funny, as those told in this series. 

By EMERSON HOUGH By F. Hopkinson Smith 
THELAWATHEART'sDESIRE: Tells how 

Justice first got a foothold in a little 
mining town and how her champion, 

Dan Anderson, secured the ac
quittalof his friend Curly, at 

whose door was laid the 
sudden death of a pig. 

Another popular contributor �o the maga
zine is l'vlr. F. Hopkinson Smith. His 
next tale, entitled A POINT 0 F HONOR, 
is a clever, humorous story, which 
centres around a French duel 
over an absurd misunder 
standing. 

THE SATURDAY 
EVENING POST' 

Is a Superbly Illustrated Weekly Magazine. 

Half" a Dlillion copies sold ever� 
week. Ever�bod� is reading it. The 
regular subscription price is $2.00 

year. In c I u b s of" 4 or Dlore, 
$1.25 each. All ne'Wsdealers 

have it at 5 cents the cop�. 

The Curtis Publishing Company 
Ph iladelphia, Pa. 

---""---------------------_ ._--------------_._---

Wire Cloth, Wire Lath, 
Electrically .. Welded 

Fabrics 
and Perforated Metal ¥llr��l! 

!\Iaullf:u tnre(l hy 
CLINTON WIRE CLOTH COMPANY, CLINTON. MASS. 

BOSTOX NEW YOHti CHICAGO SAN FHAlliC1SCO 

THE MIETZ & WEISS KEROSENE Sizes from 
I I" tiU ll. 1'. and GAS ENGINE burns K}:nOJ!ii.ENE cht'aper alltl S3.fer than ga.sohne. Autolllatit', simple. reliablt:. No electric hatter�' or tlallu� used. Perfect regub.tion. B",lte(1 or directlt coupled to 

�!i;lD;t�:�:l�: ;���;�l�es:l�u��fl;:�� 
nil pO""A: P»f�l: 

l�to:-la� l\IoTT ST., N&w YORK. 
AUOPTEU !IV 

IT. li'. GOVERNMENT. 
IIlxhelit AWUl'd, direl't coupled 
�e�id'l��d�r:'l

r
:a!�K�:;l���l�: 

Jlo�ilion, I!fOl. Gold �edl1l. Charleston, S. C., Exposition, 1902. 

A Good M ixer J,�tf:r�f:�
te 

of the C'harj!'es and the met'halliml silllplie
ih' in the l'o!l!'trudio!inf thl;' IIlixel on ml 

('ash I'Pgistcl', B. K. Hoppock ... . . . .. . . . .  720,431 . • 
Cash rpgistpr, C. Laurick . . . . . . . . . .. . . . . . 720,531 Cylinder Gasoline Ma· ENGINE OLDS (�as f�u�i

\\�'llll" 

Casting crucible stpel ingots, J. F. McGrath 720,374 rine Engine, 
Casting packing rings, mold mechanism for ... . The only rever.'!ing and self-S. B. Mu('k . • • •  . • . . . . . . . . . . . . . . . . . .  j 2O,2hO starting gasoHne entJ"ine on Catching and dellvl'l'ing 3vpal'atuJoI. rr. II. r the market. Lig�tt!st engin,e 

Putpnall . .. . . . . . ... . . . . . . . . . . . . . . . . . . .  720,058 I fo the pO,wer ?Ullt. Pr3.dl-
('pntrifugal 

.
seluu·atol', �. L. Kimhall . . . . 720,15411al��f�� \s��;f��

n
do��i�'��d Chalk holUf> I , J, B. GUlY . • . • . . . . . .  ;: . . .  , 720,240 t�i Ie marine and station:uy t Chatf'laine ba�, ete., f1l'pt'nUaum & h.l flll . .  720,131 mo�ors fromlJ(t030H.P. I, Chiml' rin"in" dl'vicl', II. A. W"11I1 .. . . . . . .  720,5 41 WOLVERINE (,himlll'), toP. F. Wlllldl'l'llch . . . . . . . . . . . • 720.210 MOTOR WORKS. f.�::::�' d��h�;" C:.��'I'I�?· ,,�i�k':':'::::::::::::: ��X:gl� Grand R a p_.i_ d_S_._ M_i_C_h_. _____ ""."". ________ _ ('[gar box, II. II. Zi .. m I' l' . . . . . . . . . . . . . . . .  7211.�90 .-

f'i�nl' ll1akt·r's work hnx, N . •  T. Castillo . . . .  720,111 
f'i�al' or cigart'ttt' holt1pr, ,,�. K Davidsoll . 720,2a2 
('lump, H. F. .\. Klpitlsphmidt . . . . .. . . . . .  720.256 
f'larifiPl' ('oVf'r, rt'lItrlfu�al. W. ,Yo Pl'i(·p., 720,479 
('loth ('uttlllg ll1aehhH'. ,Yo COl'mallY . . . . . .  120,227 
('loth fohlhlg' Ilw('hallisill, F. D. rraylor. . .  720,081 
(,lut('h. friction, 1I. Cfillll.11I'1I . . . . . . . . . . . .  719,993 
roul, hrilllll'ttillg, .\. ,,'atl,h,ll . . .. . . . . . . . .  720. 088 
['on tf>d artieif's. npparatus fol' n>I11Oving Slll'-

plus metal fram. G. Pol'ter .. . . .  . 
Cock, gaA, 'V. R. lIuwkillJo{ .............. . 
Coin hl111rhing' IllflC'hhlf'. .T. IU(',· . . . .. . . . . 

«,olltilltlea on page I�) 

720,28� 
720,027 
720,070 

I 

Use any pen and your own stationery. If your 
stationer does not keep it, write for free specimen of 
work. Beware of infringements. Address Dept. L 
Pen-Carbon Manifold Co., 1"6-1-9 Centre Bt. ,Hew York. 

16NITERS 
,LATEST TYPE. BEST MAn!; 

For Marine, l\ntrllllUhile or �tati"mu''y 
E'lgillt'S, Futly UI:anlntl'l'II. 

\\"dh'f,)rCircnl:u·. 

The CurlllilJe & Fhu·h ('0 •• 
23;1 E. C lifton Ave .. 

CUSHMAN" 
CHUCKS 

All �tyles and tsize!'\. 

Send /01' Cutalo(Jue. 
THE CUSHMAN CHUCK CO .. 

IB9 Allyn st.. Harlford. Conn. 

© 1903 SCIENTIFIC AMERICAN, INC. 

is an illlpottant plJint fot hu\"el'S to ('ollsitler. \\"rilp for fu I info rmation alum! 
atl "ur sl:,honary and 1'''1'1-
aLteeng'illes, 

OMM )f otor \\" orkJOl, 
:!lti Rh'er �t., 1..\',";1:-'(;, :'Illl:lJ. 

IT WILL PAY YOU TO KNOW US. 
We patterns for all kinds of machin-

archit.ecture at reasonable rate�. 
constructed a line of machinery 

shapin� and spacing of the 
of �ear- rack and ratchet 

to hand work and much 

S, Buffalo, N. Y. 

D. L. HOLDET'.. . 
S .. REAL ESTATE TRUST B'LD'G PHllA ,P.A � 

R 
OLEMANUFA(TURER ICE MArl-flNES EGEALED OJ . .. SE[ FIRST PAG[ S,:r(,p Fir A'<\[RICAN :,(1"1 2 l�gg 



TRUSTWORTHY 
and Women find 

PROFITABLE 
EMPLOYMENT 

�i7�
l
lnf()ldi':t�;�g�S?.:'S�l

n
j����i 

grarte made. Cannot rust, crack 
or �ca!e. Handsome as silver and 
4. time� Jig-hter. Last a lifetime. 

Our new methed· makes work 
easy. pleasant and profitable. 

Best offer you ever had. 
Write to-da.y. 

Aluminum Cooking Utensil Co. 
District 6. Pittsburgh. Pa. 

IT'S A HOUSEHOLD UCESSITY 
The bealth of the family depends 
upon the �urlt)' of the drinking 
�.1�:!¥�8 fiy tt� :,�re �e

e
gt!Y 

BER.KEFELD FILTER 
the water rc8SSiDJl throu�h Infusorial 

��:�f��lf� �e
�:r� 8Ilfr��:r:��e�

ery 
BERKEFELD FILTER CO., 

4 Cedar Street, New York. 
H. L. F. TREBERT CO. 

10, 20, 30 h. p. Engines for Auto
mobiles and Launches, wlth tra.ns
mission gear complete, with three 
Bree.ls forw�rd and one reverse, of 
fn=t!����\\�h;';lt 

� .. �� be attached 
extra eonnt!r:i '11';. 

ROTARY ENGINES.-ARTICLES ON 
this type of enltine. �iving many detai1s and il!yg� 
¥�'gi;,

a
11j?r:��

e
1�09�u:;it�:��";,�nt�0:�ch. FO� 

sale by Munn & Co. and all newsdealers. 

... Upright Drills ... 
F�gg'J'�

e
M8�1�'urTo'lIGlh/���k rour42-r..�'6 

Back Geared. Self �'eed Drill. Send for Catalullue and Prices. 
W. F. & .J OHN BARNES CO. 

(E.tab!i8hed 1872) 

1999 Ruby St., Rockford. III. 

Co 5 w!h�'�d��!!!��u�: �. tn(onnMioa than i. Clontlolned In our (I'IUId .... book," HrnII to Make Mmr.q with Po1flt,.,. and 
1-'ot07' .... 8d1 lnebu, 196� •. It hal 12 .peel .. l cbapten bI the be.t eJ:pert. in the co.untry 
conring tbe entire poultry .ubject. OYer 300 Ulu.-

=:
n
S=J;:��!; it:!::l�:bt::��:� lSuppliled 

eountrlea. T.lI. about tbe CYPHERS INCOBA· TORS. ItvriUbumtFBEEP08TPA1Dfort1&e 
flUt 30 da". to "II whomentlontbl.'paper In 1rrlting. Addrels neared oflc •. 

CYPHERS INCVBATOIt COMPANY. 
Bulralo,N. Y. Cllleago,I1I. Bo.&o.,..... New forlll:,N. Y. 

Howard Two and Four Cycle 
MARINE 

. ' 
=- �).'�-�9;" ��"�� 

� ,;��- _��- iHl' 
-- - - - - �-- -

AND 
AUTO,WOBILE 

MOTORS 
Write for Cat. 

Grant Ferris Co. 
Troy.N. Y. 

MORAN FLEXIBLE JOINT 
for Steam, Air or l .. iquids. 

Made tn all sizes to stand any desired ' 
pressure. 

Moran Flexible Steam Joint Co .• I nc·d. 
1<19 3d Ea.t St .. LODTSYILLE. Ky. 

BARKER MOTORS 
• to 8 H. P., $80 to $220 
Have more good points, fewer 
parts and require less atten
tion in operation than any 
other. 

launchaa, Valv.a, Spacialtiea. 
C. L. Barker, Norwalk, Ct. 

WORKS LIKE A 
Perfect satisfaction is experi

enced usinJiit' our No. a, 6 or 9 

r:t�tn�m:·i<ct'!::.
di<l'�u:':,� 

ratchet power. Gears housed 
from dust. Chasers set by grad
uation to any Biz� can be re_ 
leased from threadmg while in motion, opened to permit pi pe 
b� §�j�� �:.

a
'b�lal'o��� 

The Merrell Manufactur
ing Co., �Ol Curtiss Street. 

A Handy Book 
To H�ve 

Catalogue 

Write for 
ill us tra ted 

booklet W free. 
.JOSEPH DIXON CRUCIBLE CO., 

Jerae,. Cit,., N. J. 

Scientific American 

Coin slot device, F. B. Hoffman ........... 720.028 
Coke, etc., apparatus for cooling, I. W. 

Pike . .  . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. 720.06 5 
Commutator meter, J. F. Kelly . .. .. . . ... 720.152 
Compound expansion fluid engine, F., G. & 

R. Goodfellow . . . . . . . . . . . . . . . . . . . . . .. 720.343 
Concrete block mold, E. W. Seamans ...... 270.536 
Continuous press, J. Ingleby . . .. .. .. .... 720.150 
Core anchor, sand, J. G. Emrich . . ...... . 720,011 
Corn eradicator, J. B. A bIer . .. .. .... .. . .  720.311 
Corn shock frame, H. H. Schenk ......... 720,072 
Corner post pocket, A. Christianson . ... . .. 720.222 
Corset, L. Lawrence ..................... 720,363 
Crane, high speed train staff. T. H. Patenell 720.059 
Crate, folding, G. J. Cline . .. . . .... .. .... 720.328 
Crushing mill, H. U. Prindle . . .. . . .. . .. . .  720.480 
Culinary device, A. M. Stocking ........ . 720.293 
Cultivator, Halman & Murray . .. ...... ... 720.135 
Cultivator, T. Hansen .. . . . . . ... . .... . .. .  720.247 
Cultivator, lister, A. C. Lindgren .. . .... . 720.266 
Cultivator, middle, M. A. Piper ... . .. ... .. 720.066 
Cultivator, tree, J. M. Collins . . . . . . . . . . • .  720.113 
Current regulator, J. J. Wood . . . . • . . . . .  720.305 
Currycomb, C. Lind . . . . . . . . . . . . . . . . . . . . •  720.448 
Curtain pole, Hunt & Russell ............. 720.354 
Curtain pole hanger, R. A. E. Relgard.... 720.069 
Curtain pole, window, T. Hoffman . . .. . .. .  720,430 
Cutter. See Twine cutter. 
Cutter guard, A. Lemmon ... . . ........ . . .  720.039 
Cyanogen compounds, producing, J. Bueb .. 720,402 
Cycle propelling gear, D. E. Norton .... ... 720.278 
Davit for ships, bout, N. Murchison .. . ... 720,274 
Deaf and bUnd mutes, communicating lan-

guage for, J. Reese . . . . .. ... . .... .. 720.068 
Decoration, ·festoon, W. C. Lucas ... . ... .. 720,367 
Dental charcoal point L. Arndt ........... 720.39 4 
Dental impression cup, G. A. Brouillet .. .. 720.105 
Die socket, G. A. I(pnnpr ... ...... ... ..... 720,441 
Display cabinet, J. H. Tract'.\' ... ......... 720,504 
Display cabinet, hat, A. R. Du Boise .. ... .. 720.411 
Display case,. J. J. Donnelly .. . . . . . .. .. .. 720.119 
Display clamp, A. L. Young ... . ......... 720,389 
Display counter, I. N. Landauer . . .... ... 720.0�6 
Display package, P. R. Hazeltine . . . . . . .. .  720.345 
Distribution system, A. S. Hubbard . .  720.350. 720.351 
Doll'er, fiber machine, D. M. Sullivan . . . . .. 720.298 
Door closer and check, A. J. Rosentreter .. 720,480 
Door operating appliancp, F. L. Brewer... 720,399 
Door or window, scre-pn, L. H. Hixson .. ... 720,1 44 
Draft equalizer, Lawrence & Vincent ..... 720.037 
Draft gear, hydraulic, P. H. Peterson .. . .  720.472 
Draft hook, emergency, C. Wahl. . . 720.198. 720.199 
Draft rigging, H. T. li:rakan, 

720.526. 720.527. 720.529 
Drill apparatus for drilling rock, mining, 

etc., Box & Sayer . . . . .. ... . . .. . .. . . . 720,319 
Drill blank twisting machine, R. L. Barclay 720.988 
Drill straightening machine, twist, R. L. 

Barclay ............................. . 
Driving band, G. Fouillaron . . . . . . . . . . . . . • •  
Dust arresting bag, J. S. Thurman ....... . 
Dust catcher and blast heab'r, combined, 

720.21 5 
720.340 
720.084 

Koch & MacDonald . .. . . . . . . .. .. . . . ... 720.257 
Dyeing, increasing the fastness of indigo, 

A. J. Stlegelmann .................... 720,501 
Educational art text shept, W. Seegmiller .. 720,187 
Educational device, W. C. Williams ...... 720,510 
Egg or fruit case, W. Wilson .. . . . . . . . .. 720,206 
Elastic bands to articles of manufacture, 

machine for applying, M. Setter ...... 720,493 
Electric cable, R. F. Hall ............... 720,023 
Electric controller, R. W. Brown, ......... 719,ml1 
Electric furnace, J. F. Hammond ......... 720,024 
Electric motor controller, O. Holz ....... 720,029 

The coat may not make the 
man, but a few coats of 

Patfo"'s 
SUN-PROOF 

Paint 
make the hOUie 

Guaranteed to wear for five years. 
PITTSBURGH PLA.TE GLASS Co., General 
D i stribut ers. Send for Rook of Paint Knowledge and Advice (free) to 

Patton Pain. Co .. 1t.7 Lake St., Illh.aakee, WI .. 

THE FRANKLIN DYNAMO � ..
. 

\'!\"). 60 Watts, 1 0  Volts. 6 Amperes 
1.000 to 4,000 revolutions. Set. of mate-

,�\ rlals flnisbed parts, complete machines. 
�'\ Foramateurconstructj()fl- very efficient. 

Win dri ve a dental engine. �ewing ma .. 
" \ . ��lrefit���i:11 d�::e'i1t 

r
�gr

as 
s'l

e
����£� 

�FRANKLIN ?et�� $lt��tsW��fO�:,..c:rB�9. Com. 

��� Parsell & Weed. 129·131 W. 31st St., N. Y.  

THE 2*, H .P. WEBER JUNIOR PUMPER 
ha.'! a eapa(�lty of 5l1�aIlons 1 feet and 100 gallolls 
67 feet. Ellil3.ls :�o men I wah·r. All com
�Iete ready to attach to 
8��e 

N;s�
r�;f��

n to 
llf' userl for other power purpose.!;. 
pIe, safe and economical. Outside 
mension�. 9 ft. long, 3 ft. wide, 5 ft. 
high. Cttpacity, 25 gallons per 
minute 250 feet. 
Weber Ga8 and 
Ga8011ne Englne Co., 

P. O. Box 1114B. 

MACHI NE S FOR ROLLINC 

SCREW 
THREADS. 

Any size up to 1" diameter. 3" 
long. Four sizes ()f machine�. 

Hr Semi for Oataio!/1U. 
BLAKE & JOHNSON, 

P. O. Box 7. Waterbury, Conn. 

�1����1�al
s':�i;:;at��, �ppa���:::,b��:I��ki�g 720.327 

A FOLDING CAMERA. - WORKING 
coils for, E. L. Aiken . .. ... . ... . .... .  720.092 Drawings showlnJ< how to build a foldlnll camera. A 

Electrical apparatus coil, E. L. Aiken ... 720.093 practical paper by an amateur for amateurs. 4 Hlus!ra. 
Electrical distribUtion, self regulating sys- tlons. Contained in SUPPLEMENT 1 O�l. Price 10 

tem of, A. S. Hubbard .. . . .. . .. . . ... 720.352 cents. For Sale hy Munn & Co. and .. U newsdealers. 
Electrical knife switch clip, C. D. Platt .. 720.475 
El�ctromedlcal apparatus, G. S. Rider ... . 720.483 
Elevator, A. B. Rom'y . . . . . . . . . . .. . .. . . . .  720,487 
Elevator brake attachmf'ut, G. "''''. Chamber-

lain ................................. . 
Elevator safety attachment. W. O. Day .. . 
End post pocket, A. Christianson ......... . 
Engine speed regulator, explosive, L. A. 

720.403 
720.332 
720.223 

Frayer ... . .... . . . ... . . . . .. . . .. . . .. . . . 720.126 
Engine vaporizer, gasolilw, G. A. Ede .. . . .  720,336 
Engines, means for controlling fluid pres-

sure, H. Swanton . ... . . .  ,............ 720,299 
Envelope opener, P. G. Muenchinger . . . . .. 720,040 
EnVelope, safety, G. W. �'letcher . . . .. .. . .  720,41 8 
Envelopes, papers, etc., holder for, A. Bur-

son .. .. . ....... . . . . . . . . .. .. . . ... . . . . . 7�J, 109 
Evaporating apparatus, O. M. Nilson . . . . . .  720,465 
Evaporating pan, J. E. Burnett . .. ...... .  72(),:12i! 
Fastener, I ... W. Luellen .................. 720,-4-51 
Feed roll, G. A. Ensign, reissue........... 12,0'lO 
Feed water heater, I. Watts . ... ... .. . .. .  720,20f) 
Fencf', portable, J. C. Simmons .......... 720,077 
Fertilizer distributor and corn planh�r, com-

bined, L. C. Gillespie . . . .. . . . .. . . . . .  720,42f) 
Figure or show stand, adjustahlp, C. DargiP 720,231 
Fllm 

. 
washing and drying deVice, E. W. 

Newcomb . ..... . .. . .. . . ... .. . . . .. . .. . 720,46-l 
I"ire and police alarm call systf'm, W. J. 

Hofsta tter . . . . . . . . . . . . . . . . . . . . . . . . . .. 720. :147 
Fire escape and ladder, H. Bracklo . .. . . . . .  719,991) 
Fire escapps, life saving apparutlls for lise 

in connection with, J. Haswell . . . . . . . 7�),519 
I"il'p pxtinguisher, automatic stationary, W. 

I"irp 
E:!ring

'u"i�h�� ' t���k: . R·.· �j" 'G���I;' ::: ::: 
I"ish hook, 1\1. J. Amsdpll ............... . 
F:l8h hook, 'V. G. Little ...... -.. .... .. . .. . 
FiJi!h hook releaser, J. lIall1ran .......... . 
Pish skinuing and scalinj! twvice, Ii:adletz 

& Fuller ............................ . 
Fishing rppl sidf' plate, J. K Pthwger .... . 
I·'lowpr holder, F. W. Green ............. . 
I·'hw stopper, J. L. Clark ............... . 
Fluids, apparatus for electro pndosmotically 

720,01:: 
721),422 
720,:l!I2 
720,44!l 
720,1::0 

720.4:m 
720,Ofl:1 
720,1�2 
71 9,9V7 

frpeing matt· rials from, B. Schwerin.. 720,186 
I"ly escape attachment for window screpns, 

W. H. Spake ........................ . 
Fly killer stay, B. F. Douglass ........... . 
Folding bench, W. A. K. Martin ....... . 
Food products, preparing cereal, J. B. Espey 
Frame. See Corn shock frame. 

72n,080 
720,33·1 
720,044 
720.122 

Fruit pltter, O. L. Scott .. .... .... . ... .. 720.288 
Furnace, G. W. Lyon ..................... 720,370 
Furnace apparatus, Foote & Robinson . . .. 720,125 
Furniture, convprtible, G. Brown . .... .. 720,2:\0 
Fusf' box, elpctric, T. Van Aller ......... 720,087 
I'-'ust' head and fuse, electrical, Schmitt & 

Krannlchfeldt ........................ 720,073 
nlllllf' apparatus, G. E. Mellen .. . ..... .. .. 720,5H3 
Hal'mpnt hang-er, A. F. Barnum .......... 720,396 
(ias burnt'r, U. S. McCormick . .. .... . .. . .  720,275 
(jas bUflWl' cap, incandescent, J. N. Webb. 720,539 
(ius gPlwrator, acetylene. .J. K. Rush . . . .  720,180 
Gas light fixture, incandpscf'nt, J. Hutchin-

son . .. . . . . .. . . . . . . . . . .. . . . . . .. . .. . . . .  720.4aa 
Gns mixer, convf'rtiblp, ",V. E. Guesf' ..... 720,134 
G.-aring for centrifugal machinps, G. M. 

Andersson ............................ 720,094 
Gin saw sharpener, J. S. Garnpr . . . .. . . . . 720,416 
(Hass. curvilinpar corrugatt'd prismatie, C. 

C. Hartung . . . . . . . . . . . . . . . . . . . . . . . . .. 720,1 a9 
(Hass, curvilinear prismatic, C. C. Hartung 720,138 
Glass making apparatus, sheet, Frink & 

Lpe .................................. 720,!l17 
Glohe holder, B. 1\1. ""indoes ...... ........ 7�1,544-
Golf game, indoor, H. H. Taylor .......... 720,1!l1 
Governor, enginp, O. Hove . . .. . .. . . ... . . . . 720,432 
G ravity, apparatus for demonstrating the 

laws of. J. S. Hemenway ........... 720,426 
Grinding and polishing machine, G. W. 

Wells ............ .................... 720,509 
Gulfle wheel and guide, A. H. Matheslus . . 720.454 
Guns, etc., apparatus for tempering parts 

of. A. H. Emery ................... .  720,3a7 
Gyrating machlnp, G. W. Combs .. . . . . . . .  720.1lt1 
Hair fastener, J. Erikson . .... . . .. . ..... 720,515 
Hammer handle safety fastening, F. Straub 720,297 
Hammers. machine for manipulating auto-

matic, C. R. McKibben ............. . 
Har:vpstpr, J. F. Applp by ............... . 
HarveRtf'r, corn, W. E. H.()('h ........... . 
Harvestpr, J:!;Hlin, J. F. Appleby ......... . 
Hat nln, .T. A. HRmelback ............. . 
Hatchway gate, Bayer & Vligan ......... . 
Hay pr('�R, J. W. l\fcNair .............. .. 
Hay tf'dder, S. B. Bamford ... � . . . . . . . . .  . 
HeRt bath, radiant, M. Joachlmson ....... . 
Heat distributor, A. Herlg ............. . 

(ConUnued on PlJf1e 1M) 

720,052 
720.214 
720,444 
720,096 
720,42a 
720,211; 
720,O1l5 
720,098 
720.357 
720,346 

WELL DRIL�ING 
Machmes 

Over70 sizes and styles, for drilUng either deep or 
Bhallow wells in any kina of soil or rock. Mounted 
on wheels or on 8ills. With engine& or norse powers. 
Strong, Bimple a�d durable. Any mechanic can 
operate tbem easIly. Send for catalog. 

WILLIAM!il BRO!il •• Itl .... '". N. Y. 
There is never any question 
about the quality of a 

B. F. BARNES 

UPRICHT DRILL. 
The tool here illu.trated is our 2O·inch 
Drill, and we I'uarantee it to drill up to 
1 incn in steel and I� Inch in cast iron 
�hi�/Y��:e�

i
���� ':;;30:�I:�:i;iad

";� 
£lend fuji data on our entire Hne to 
interested peop le. 
B. F. BAUN ES CO., Rockford,lIt. 

California 
Information Free! 

The Sacramento Valley 
is picturesque. healthful and productive. No snow or 
Ice, richest soil, abundant water, direct transporta� 
tion everywhere, advantages of modern Sacramento 
City, local or Eastern markets and every inducement to 
settlers and inveBtors. Produces Everythiog grown 
from New England to }'lorlda. All product.s reach 
highest perfection and mature early. Write for official 
Illustrated booklets containing Californl .. lnformatlon to 

Gene,.al Manager Chambe,. of Comme,.ce 
75 J Street. Sacramento. Cal. 

They are Mechanieally Conect, 
:nd

u
\t���r_��f.

d
'N�f!\es1n �:;;:rfn�� 

and they are used by the best Manufacturers 
and'ridden bv the best Profesr.onalll and 
Amateurs of Amerks. 
Park City Mfa. Co., Inc •• Cnicago. 

THE 

"BfST" Ll6HT 
j8 a portable 100 candle power 
light, costing only 2 ('ents per 
week. Makes and burns its own 
gas. Brighter than electricity 
or acetylene and cheapel' than 
kerosene. "0 Dirt. No Orf'lIl!1e. 

No Odor. Over lOOstyles. LiJrhted 
instanly with a matcll. Every 
lamp warranted. 
AlI'eDta Wanted Everywhere 

nE"BEST"LlGHT CD. 

© 1903 SCIENTIFIC AMERICAN, INC. 
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CRAMER 
Crown 

Plates are 
more rapid 

than any 
otherplatein 

the market 
With this 
plate clear 

quick 
printing 

Negatives 
can be 

secured 

� 
These plates 

are 
especially 

adapted f01 
Tourists 

using 
Hand

Cameras 

G. CRAMER DRY PLATE CO. 
Offices in ST. LOVIS. MO. 

New York: 32 E ast 10th Street 

Chicago: 1211 M asonic Temple 

San Fr ancisco: 819 M arket Street 

California. 
the Golden 
Orchards and Lands 
in the Famous 

Maywood 
Colonies� 

I can sell you at reasonable prices Orchards 
in bearing which will pay a good dividend 
the first year. Orange Orchards, Olive 
Orchards, Peach, Prune and Almond Or· 
chards. Beautiful home sites, building 
lots, unimproved lands for planting. Write 
for booklet and detailed information to 

C. F. FOSTE� 
Depa,.tment C Corning, Cal. 

Formerly of Foster & Woodson, owners 
and promoters of MAYWOOD COLONIES 

KNOCKABOUT LAUNCH 
SI8�.OO complete. 17 feet lonl'. 2 h .  p. gas en· 
glne. Complete in every detail A handsome and 
practical outtit. Write for descriptive circular. 

FRED MEDART 
Yachts and Launches 

3645 IleKalb St .• St. Louis. Mo. 
Send Stamp far Oatalog 

M A T  C H F ACTORY.-DESCRTPTION 
01 an EngJlsh factory. SCIENTIFIC AMERICAN SUP· 
PLEMENT 1113. Price 10 cents. For sale by Munn & 
Co. and all newsdealers. 

ARTESIAN 

Itl-B���!!�!!eys 
. . 

- CO!lt Little to Install. 
One Man Can Operate. 

W AREHOU!oiE!oi, SOOP!oi, 
Of va] ue anywhere. 

Bulletin No. 12 M ready. 
P A WLlN(j &. HARNISCHFE(jER. 

162 Clinton St., Milwaukee. Wis •• U. S. A. 

Patents, Trade Marks, 
COPYRIGHTS, etc.,' 

Address MUNN a co., �tt.�=� 
omoe of the SCIENTIBIC AMERICAN 881 Broadway, New York. 
Blanch Olllce: 62& F St., WuhIDatoa. D.C). 

Hand-book Sent Free on Appitcation. 
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The 

Cadillac 
The Automobile 

that Solves the Problem 

Until the Cadillac was made, all 
au t o m o b i l e  construction was 
more or less experimental. This 
machine is made on a new system 
developed from the experiences 
of all previous makers: the faults 
and weaknesses of the old meth
ods have been a�oided and a new 
ideal of motor travel developed 
that gives a perf ect vehicle for 
comfort, speed, absolute safety, 
greatest durability, simplicity of 
operation , wide radius of travel, 
and reliability under all condi
tions of roads. You should not 
buy before examining this won
derful new machine. Price f. o. b. 
at factory, $750. 

The new tonneau attachment, 
at an extra cost of $100, gives 
practically two motor vehicles in 
one, with a seating capacity of 
two or four, as required-a very 
graceful effect in either use. 
Write for illustrated booklet N. 

CADILLAC AUTOMOBILE COMPANY, 
Detroit, Mich. 

REVERSING STEAM TURBlNE.-P AR-
80n's recently perfected turbine for boats. Illu!!trations 
sllowing details. contained. in SCIENTIFIC AMERICAN 

r���:n��.E:�d rr�'J !i?�ewirtr�;Ye��.
cent8, by mail, from 

A Universal Rotary 
Pocket Measu re 

I t  is thp onl y pr8('tical all-srou nd measure 
ever made. � It'ftSures r.urves 6f all kinds as 
easit\" as straight work. Ati lIlmpie 88 8 rule. Tn h.l't i t  is simply a revol�'ing rule. 
A time and brain-savl!t' th.'\t h pral�ed by 
aU who know Its merlt8. Accurate, 
and anyone can use it. For detailed dcsc.ip
tion, send for circular. 
STECKENREITE R  MFG. CO., 8ettl1lf .l'nlnter to Zero 96 Lake ISot., Chicago, Ill. 

EVANS 
Vacuum Cap 

Wilt ::Make )fair Grow. 
This appliance will mnssage the sca.lp, and 
force a ht:althful circulatio n. [t. will stop 
hair from fallin� out and resto,e a normal 
�rowth where live follicles exist. We re
fund the filII purchase priee if it does not 
give s..'\tlsfactiou within thirty days • .  

For full particulars address 

EVANS VACUUM CAP CO • •  
Fullerton Bldg. St. LoulR, Mo. 

TRADE M ARKS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sketch and descriDtion may 

quickly ascertain our oDinion free w bether an 
inventlOn is probably pitentable. Communica· 
tion8 8tri(tlyconfidential. Handbookon Patents 
sent free. Oldest 81ilency for securinJ! patents. 

Patents taken throuflh Munn & Co. receive 
special notice, without charg'e, in the 

Sdtntific Jlmtrican. 
A handsomely illustrated weekI y. Lartzest ctr· 
culatIOn of any scientific journal. Terms, 13 8 
yea.r ; four month '\. II. Sold by all newsdealers. 

MUNN & CO. 36 1 Broadwav· New York 
BrllDch Olllce, 62li F 8t • Washinj(tOn, D. Co 

Scientific American. 143 

Hpu t ing can for frnit or vl'getabll's, et c., 
U. S. Jpwt'tt . . . . . . . . . . . • . . . • . . . . . . . •  720,435 

Hef"l for foohn'RI', 8afl'ty, H. C. Karpen-
stein . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . •  720,440 

Heel seating machiul', spring, B. E. Morri-
son . . . . . . . . . . . . . . . . . . . . . . • . . • . . . • . . . . •  720,1 71 

Hinge, separable, R. G. Winter . • • • . . . . . •  720,304 
Hinge, spring, W. J. Cowan . • • • . . • • . • . •  720,1Hi 
Hinge, spring, W. J. Kepm·..... . ......... 720,254 
Hoisting or IO""{f'ring material, apparatus 

for, J. F. Cook . . . . . . . . . . • . . . . . . . . .  720,329 
Horseshoe, C. G laum . . . • . . . . • • . • •  -. . . . . .. 720 ,1 30 
Horseshoe, W. M. Dickey . • . . . • . . . . . . . . . . 720,40 9  
Horseshoe calk, detachable, A. Corcoran . .  720 ,1 1 5 
Hose clamp, F. �traub . . . . . . . . . . . . . . . . . . 720,20 6 
Hose reel attachment, automatic, J. H. 

Couch . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 720,228 
Hose supporter, T. P. Taylor . . . . . .  720,1 9:1 , 720,194 
Hose supporter clamp, M. B. Hammond .. . .  72 0,244 
Hotbed, W. S. Bodley . . . . . . . . . . . . . . . . . . 720,:1 18 
Hub, wheel, A. Schoth . . . . . . . . . . .. . . . . . .  ' 720,185 
Hydraulic apparatus, automatic, A. B. Law-

ther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,162 
Hydraulic machinery, apparatus for auto

matically regulating the supply of 
water under pressure to, L. La('oin . . 720,261 

H�'draulic power machinp, G. ,,�. Sh£>m . .  720,494 
I lluminating prism structurp, }1�. L. O. 

Wadsworth . . . . . . . . . . • . . . . . . . . . . . . . . . .  720,386 
Insulator, H. R. Sargent . . . . . . . . . . . . . . . •  720,184 
I ron. See Sad ir)n. 
Ironing table. L. O. Kelly . . . • . . . . . . . . . . . .  720,0 33 
Knife, �'. White ... . .. . . . . . . . . . . . . . . . . . .  720,202 
Knitting mHchhlP, H. Clarke . . . . . . . . . . . .  720,40 5 
KnittinJ! machhH', Dodge & Ricp . . . . . . . .  720 ,514 
Knob attachmt'llt. B. ,V. Norton . . . . .. . . . . 720,0 56 
Knockdown house, canvas covered, J. H. 

Hagedorn . . .. . . . . .. . . .. . . . . . . . . .. .. .. 720,344 
Lahpling macbillt', }1�. C. H. Strasburger . .  720,295 
Lamp. e\t'ctric arc, H. Baggett., . .  " . • . . . •  720,312 
Lamps, etc., globe holder for arc, J. J. 

Wood . . . . •.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I�flntprn, siglial, ::\Ioorp & Lewis . . . . . . . .  720,271 
Lantf"rn slidp shiftC'r, magic, T. S. Barbour 720,099 
Lap robe or storm apron, roll, Keutscher 

& Au radou . . . . . . . . . . . . . . . . . . . . . . . .. 720,260 
Latch, door, C. P. & F. E. Howard . . . . . . 720,349 
Led!!,er, bank, E. Ford . . . . . . . . . . . . . . . . . .  720,414 
Level, R. W. HodgIns . . . . . . . . . . . . . . . . . .  720,145 
Light rays, coloring screpn for whitp, 

Schroeder & Lauffer . . . . . . .. . . . . . . .. 720, 491 
Lightning arrestN, J. P. Coleman . ... .. . .  720,226 
Linotype machin£>, mpans for sptting tab-

ular mattl'r in. T. �lartln ............ 720 ,270 
Lithographic or othpr purpos£>s, manufact-

uring artificial ston(ls for, F. Heuber. 720,142 
Lock and latch, Rodney & Parkes . . . . . . . •  720 ,284 
Lock and latch, comhined, E. More . • . . . •  720,455 
Locket, W. H. Blatiey .................. 720,317 
Logs, means for raising sunk£>n, B. H. Har-

ris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 720,1 37 
Loom, automatic filling replenishing, E. S. 

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  720 ,20 9 
Loom, multiplf' Sl1uttl£>, L. E. Salisbury . . . .  7 20,181 
Loom pick ball holder or guard, J. Blanch· 

ette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,316 
Loom stopping m£>chanism, J. V. & E. 

Cunniff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 720,11 7  
Looms, kni ff' sled motion f o r  pilp fabric, 

Loo:� , IJp !'ii;�ort
' f;}�' ��;t���tid 'fiili�g

' '
r�: 

720 ,285 

plenlshlng, E. S. Stimpson .. . . . . . .. . . .  720,189 
Looms, W(lft fpf'lf"r for replpnishing, T. 

McAuliffe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,457 
Lowering pf"rSOIlS or de-ad wpights, appar-

atus for, A. Wyss-Baumgartnpr . . . . . .  720,310 
Lubricating dpvice for car axle journals, 

Harrison & Williams . . . .. . . . . . . . . . . .  720,020 
Lubricating press, W. Mlchalk . . . . . . . . . . 720,047 
Ma!(netlc separator, J. Klrschweng ...... 720 ,1 56 
Mall bag holder, D. S. Baldwin . . . . . . . . . .  720,097 
Mail box, rural dp}ivpry, M. S. Norton .. . .  720 ,279 
�landrel for conduit sections, R. W. Lyle 720 ,369 
::\I ast, automatically low£>ring, C. Schwane-

beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 720,074 
Match safe, W. A. Patten . . . . . . . . . . . . . . 720 ,060 
Matchps, de-vicp for the ignition of slow, 

J. von dpr Bosch . . . . . . . . . . . . . . .. . ... 720,10 4 
�Iattress filllnJ!, S. J. Stevenson . . . . . . . . . .  720 ,292 
l\J(l3snring (llp('iric currpnts, m(lans for, 

G. N. Eastman . . . . . . . . . . . . . . . . . . . . . . 720,33!l 
M(>fl�UrinJ.! v{'st, R. W. Grpndon . . . . . . . . . . 720,019 
Mechanical movel1lent, J. E. Hausfeld . . . .  720.140 
�Ied lclnal hattery, F. GrImshaw . .. .. . . . . .  720,0 20 
�Il'tal atomizing apparatus, W. H .  Rowley 720,382 
:\I£>tals, ptc., comprpssinJ!, W. Holzpr . . . .  720,348 
:Metals from thpir or£>s, r£>('ovf'ring and sep-

arating, H. A. Frasch . . . . . . . . . . . . . . . •  720,235 
�mk jar protector, R. E. Gatter . . . . . . . . . .  720,341 
)I!ne cage, D. F. Lepley . . . . . . . . . . . . . . . . . .  720,265 
MiM ventilator, D. F. Lepley . . . . . . . . . . . . . . 720,264 
)IoldlnJ! apparatus, E. Cross . . . . . . . . . . . . . .  720,408 
Moldln!( machine, R. Campbell . .. . . . . . .. 720,220 
Monolithic construction, Lyon & Be-rip . . . .  720,165 
Moth bag, self sealln!(, S. L. McMillan . .  720,461 
llotlve- power £>ngin£>, H. Paysan . . . . . . . . . .  720,470 
�Iowlng machIne, J. W. Latimer . . . . . .. .  720,262 
Napping machine, H. S. Greene . . . . . . . . . .  720 ,0 18 
Newspapers, etc., machinp for folding, 

wrapping, addressing, and assorting, 
L. A. Agnew . . . . . . . . . . . . . . . . . . . . . . . .  720 ,212 

Nut lock, B. Tucker . . . . . . . . . . . . . . . . . . . . . . 720,505 
Oil burner, C. W. Slevert. . . . . . . . . . . . . . . .  720,495 
011 can, R. P. Hardy .................. 720,424 
Oil from seeds, apparatus for automatically 

extractln!(, A. B. Lawther . . . . . . . . . . . .  720,532 
Ore separator, Emmons & Miller . . . . . . . .  720,338 
Ores, reducing. M. Ruthenbur!( . . . . . . . . . .  720,490 
Palls, etc., attachment for, F. P. Mahon . .  720,041 
Paper ha,es, manufacturing square bot-

tom, W. A. Lorenz . . . . . . . . . . . . . . . .. .  720,366 
Pap(lr. dpvi('p for holdinJ! loosp or remov-

able sheets of, R. G. Whitlock .. . . .. 720,5 48 
Paper feeding apparatus. E. J. Hallberg 720 ,243 
Paper feedlnJ! machIne, Fuchs & Fisher .. 720 ,546 
Pappr, manufacturp of, W. T .  Armistpad. 719, 9R 2 
Penholder, pen e.jectlnJ!. B. B. GoldsmIth . .  720,236 
PerforatlnJ! machine. J. W. Hedgepeth . . . . 720,425 
Phonograph vihratory m£>mbrane, V. L. 

Garcia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,127 
Piano plaYf'r tunp sh£>pts, p£"rforation spac-

ing device for automatic, A. S. Seville 720,0 75 
Pick, mlnlnJ!. G. T. White . . . . . . . . . . . . . . .. 720,203 
Pipe-, apparatus for making butt weld, 

P. Patterson .. . . . . . .. . . . .. . . . . .. . . . . .  720,061 
Pipe-, apparatus for thp manufacturp of 

butt weld. J. H. )Iatheson . . . . . . . ... . .  720 ,0 46 
Pipe connection. h G. Collins . . . . . . . . . . . .  720 ,40 7  
Pipe coupllnJ! spn I 1000k, R. D. Tittle . . . .  720 ,196 
Pipe coverln!(, stpam, S. W. Curtiss . . . . . .  720,00 3 
Pipe joint. sheP! metal. J. B. Wallace .. 720,538 
Pipp, manufactur£> of hutt w£>ld, J. H. Math-

eson . . .  . . . . . . . . . . . . . . . . . .. .. . .. . . . . . .. 720 ,0 45 
Pipe wrench, O. O. Storie .. . . .. . . . . . . .. . . 720,385 
Pip£>s with sand, m(lC'hanism for packing, 

C. R. MeKlhhen . . . . . .. . . . . . . . . . . .. ... 720,0 53 
Pitman ('onnpdion. J. L. Taylor . . . . . . .. . . 720,192 
Placket closure. L. W. & S. M. Luellen . .  720,450 
Plantf'I", corn, H. P. Adams . . . . . . . . . . . . . . . .  720,211 
Planter, POt'll. T. Adams . . . . . . . . . . . . . . . .  720,391 
Platinum ('onta('t Rubstanc('s, I'Pgfm('rating, 

I{ l"nuRR & Von Bf'rnf"ck . . .. . . . . . . . . . .  720,:J 61 
Plow. C R. Davis . . . . . . . . . . . . . . . . . . . . . . . .  720,1 1 8  
Plow. W. T. Ellis ..................... 720,41 2 
Plow ntbwhmpnt. E. Marsalis .. . . . . . . . . . .  720,45.'3 
Plow ft'lH'Ipr, .1, .T. Mc:\Ianmon .. .. . . . . . . . .  720,17:l 
Pn£>llmath' dpspa t('h s�'st£>m t£>rminal, Ash & 

Woltmen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 720,395 
Poeket east'. R. Oerte\ . ................. 720 , 46 7  
Pole- or 1l0:;;;t an('hor. I. E. Clum . . . . . . . ... 720,225 
Ppol table r,·!tun hall attachment, P. Lapp 720. 446 
Portnhlp bath . C .  H. york . . . . . . . . . . . . . . . .  720,0 8!) 
Post brRC'P IIml H n('hor, J. H .  HaThold .... 720, 025 
Potato dlgJ!'·'·. R. J. Thompson . . .. . . . .. .  7 20, 50 3  
Poultry or hirds. s .. 1f 10cklnJ! leg band for, 

C. C. Schild . . . . . .. . . . . . . . . . . . . .. . . . . 720. 286 
Preservln!( device, T. L. Martin . . . . . . . . . .  720,04 3 
Preserving jar, M. E. Perley . . . . . . . . . . . . . .  720,471 
Preserving jar, vacuum, Giles & G ray . ... .. 720,1 29 
Printer's base and attachments, T. Wensel 720,387 
Printer's base clamp, T. Wensel . . . . . . . .  720,3 88 
Printing or other machines, sheet separat-

ing and feeding mechanism for, Fuchs 
& Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,54 7 

Printing , paper bags and wrapping paper, 
apparatus for, Purdin & Haskins ...... 720,481 

Printing press, G. H. Pierce . . . . . . . . . . . . . . 720,0 64 
Printing press, C. R. Culley . . . • . . . • . . . . . .  720,331 

(Contmuea on page 144) 
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Scientific AIDerica� FEBRUARY 2 1 ,  1903. 

Valuable Books , • Printing pl"flSS slwpt delin'l'Y I1lPCbanism, 
"... K Hllsnn . . . . . . . . . . . . . . . • . . . . . . . .  720,355 

• ��:����:�n�' ;�����:II' (fit '�.;·.ill��ip�ipr�: . ����?:��(� :  +��:�5� 

REVISED and ENJ.ARGEJ) EDITION 

The Scientific American 

Cyclopedia �:::�:.;�� 
1,5.000 Receipts. 734 Pages. 

Pl'upt'llill� lllt'('hallhnn, boa t, D. B. NOl'tuIl . 720,534 
Pull' digpstt'l' lil lillg, So .\.. Lt'RVitt . . . . . . . . 720,038 
Pulping lllaehitlt" F. 1. dn Pont . . . . . . . . . . .  720,379 
Pmull, H. ::\1. ('h:Uil' . . . • . • • • . • • • • • • . . . • • . •  720,112 
PUllllJ luhl'i{'atol', U. 13. ]'�I'INt'X . . . . . . . . . . . . 720,51 6 1  
PlllIll), oil, C', \V. Entls . . . . . . . . . . . . . . . . . .  720,121 
Pmup, uil, C. Hi I's('h . . . . . . . . . . . . . . . . . . . .  72Q,251 
Pump olJl'ratillg' ut'vh't', C. E. Bu]'kbnlupr. 720,:122 
PUllch, O. n. 'Yoodlmry . . . . . . . . . . . . . . . . . . 72U,309 
Rail joint, J. l't'll.'· . . . . . . . . . . . . . . . . . . . . . . 720,358 
Rail joillt, C'. A. �llil1('r . . . . . . . . . . . . . . . . . . 720,498 
Railway. plp('\rk. F. )1. Asblpy . . . .  711l.9g3 71 9.984 
Railway, t'lpt'il'it', :\llll'l'ay & Van Vlt'('k . . . 720,273 
Railway fus!'t' projt'(·tor, 'Y. C. Bpckwith . .  720,:!97 

Price, 8:1,00 ill Cloth, 86.00 in Sheep, 86.:10 Railway rail 8tHY. Laas & :>pOlH'nlmrg . . . .  720.:162 
in Half Morocco. Post Free. Railway switeh, \V. Quill tal. . . . . . . . . . . . . .  720,U07 

Railway switeh, A. YOullghloou . . . . . . . . . .  72O,U90 
'rhis work has been re- RailwaYN, llH'('hunislU for l'!'lllovillg iet' lllHl 

vised and enlarged, snow from th .. conuu('tillg or third rail 
of t'll'ctl'it-, F. V. \Yilltt'l's . . . . . . . . . . . .  720,208 

900 New Formulas. Range findpr attaehUH'n t , It. .r. :-Ih .. '·11y . . • •  720.U7() 
Ratchet wl't'nch, .J. \Y. :\lll�kt' t t .  . . . . . . . . . . . 720,37:� 

The work is so arranged 
as to be of use not only to 
tbe speCialist, but to tb e 
�neral reader. It 8bould 
hO�

e
e �n� I ���k:bo��erl 

circular' containing f u l l  
Table of Content .. will 
be sent on application. 

Those who already have 
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1901 APPENDIX. 

Razor, safpty, (;. \V. 1\,tll'll • • • • • • • • • • • • • • • •  720,360 
Registpl". HI. i' ('a�h l'Pgistt'r, 
UPill SUl)port, J. So .JI)]](>8 . • • • • • • • • • • • • • • •  720,438 
Rt'llovatOl', pUPUluatic, J. So Thurman . . . . 720,083 
Rihhon holdpr, n. P. Schmidt. . . . . . . . . . . . . .  720,287 
Ribbon windpr. W. A. I 1ayps . . . . . . . . . . . .  720.141 
Rolling mill fet'u mpchallislll, S. V. Huber 720,353 
Roofing. metallic. U. Ilutb . . . . . . . . . . . . . . . .  720.030 
Rotary engiue, R. B. Chritton . . . . . . . . . . . .  719,996 
Rotary engine, D. J. Bliss . . . . . . . . . . . . . . . . 720,102 
Rotary engiIw, J. W. & R. M. Andpl'Soll . . 720,393 
Rotary pngine, J. L. Mc),lillan . . . . . . . . . . 720,460 

Price, bound In clotb, ,LOO Rotary engiIlP. J. C. Wbarton . . . . . . . . . . . . . .  720,542 
postpaid. Rubber, machine for coating fubric with, 

DIES 
THEIR OONSTRUOTION AND USE 

For the Modem Working of 
Shut Metals. 

By .lOSEPH V. WOODWORTH 

Octavo. Cloth. Very Fnlly IlIustrated. 

J. H. Pearce . . . . . . . . . . . . . . . . . . . . . . . . 720,281 
Running gP8r, C. ,,'. rptl'O . . . . . . . . . . . . . .  720,177 
Sad iron, .K J. Hal1SPll . . . . . . . . . . . . . . . . . .  720,518 
Saddle for harness, auxiliary, H. Rittel . . .  720,178 
Saff' protpcting lit-a11M, O. \Y. Craig . . . . . . . . 720,330 
Safety pin, R. P. Brown . . . . . . . . . . . . . . . . . .  720,106 
Salt graint'r. H. L. Hildr..tb . . . . . . . . . . . . . .  720.143 
Salting lllU(.'h illl', uutomatic, J. W. Ght:>en . 720,128 
Sash fastpIH'l', H. �illlpson . . . . . . . . . . . . . . . .  720,496 
Sasb lock, 811tomntil', A. 'V. Adams . . . .  , .  719,981 
Sasb, rpvPl'sihlp window, P .  E. LtH't't' . . . . .  720,164 
Sausage stuff!'l' anu lard or j.-11y pl'PSS, com-

bined. M .  J. Yogl" r . . . . . . . . . . . . . . . . . . 720.301 
Saw, R. H. Bt'unpr . . . . . . . . . . . . . . . . . . . . . 720,313 
Saw set, G. �lossholupr . . . . . . . . . . . . . . . . . . . .  720,172 
Scenographic apparatus, E. J. Aus1l--'1I . . . . . .  719,986 

Price $3.00 Postpaid. Scraper, choPllPl', and cultivator, combined 
Tbls book Is a complete treatise on tbe �u_ject cotton. L. D. Moor!' . . . . . . . . . . . . . . . . . .  720.272 

and the most comprebensive and exhaustive one in Scrappr, soil, G. N. Pprl'Y · . . . . . . . . . . . .  · .  720,176 
existence. A book written by a nract\ca'i maD for 1 Scre'" cap, A .  R. Pritchard . . . . . . . . . . . . . .  721),a80 
practiCal men. and one that no diemaker, machinist, , Secondary hatt('l'Y, I!""I. Buchanan . . . . . . . . . .  720,321 
too]mllker or metal-working mechanic can afford to be Splf hputillg can for C81uwd goods, G. S. 
wltb�ut. . J .. w .. tt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720.�34 DIes, press fixtures and devices from tbe SImplest Shparing maehine, C. M. Palmer . . . . . . . . . .  720,469 
1ge1������¥i��C:�� ������\:d�n a�e

CI����m��e Ship's log ;lPPu,ratus, l'lectric81, T. F. & 
cal manner. so tbat all "rad .. s of metal-working me- . T. S. "alk' r . . . . . . . . . . . . . _. : . . . . . . . . . .  720.508 
chaniCB will be able to understand thoro�hlv hl)W to ShIrt bosom, C. L. & L. B. l\.l t'tschmar . . 720,160 
design construct and use them for the production of Shoal watt'r indica ttl'll', . 1'\ K Forstl'r . . . . .  720,015 
tbe endless variety of Sheet-metal artlclesnowin dally Shock 108dpr, J. B. Henl1man . . . . . . . . . . . . 720,383 
use. Shoe pastf' al1lllit'r, ''' . R. �tllith . . . . . . . .  720,079 

Shovf'l attacbml'lIt, ,,�. T. SllillallP . . . . . .  720,500 
Sbow CllSP. C. t:. Km\<' . . . . . . . . . . . . . . . . . . . .  720.032 I 

A Complete Electrl'cal LI'brary Show casp, R. :\Jancha . . . . . . . . . . . . . . . . . . . . 720,452 I 
. • Sbut tPl' fastpD('f. E. I" . ::Iklnty,.'· . . . . . . . . . .  720.459 1 

Signaling apparatus and systpm, E. E. Cle-

\NATERLESS KNOX 
tIo� ���:�X:O�-��&'jjo::: �s:ey �i�:S���:�:
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More Powerful <l.ir-Cooled Eniline. W ,der alld More ComfortalJle 
Foldlnl{ Front S""t easily carryinll two adults. Price 81.200. 

�A BOON 
The acknowJ -,�� . Potter'8 Sprl clenc:'"'. durabll ' _ � servicealJllity . . _ __ _ _  : . _  .. '-. _ _  ._ -_. -'e-

est grade carri8f{es and wagons. Mora-aD 
Potter. FIsbklU-oD·Hudson, N. Y .. U . .,. A. 

Duality-Simplicity·Practicability 
Tbese are tbe tbree Important points studied In tbe 
manufacture of tbe widely celebrated 

CRESCENT SAFETY RAZOR 

R.ECORD FOR 1902 
.s In tbeNew York-Boston Reliability 
in all the otber contpsts. Three hun
t all parts of the country. testifying . air-cooled motor and the many other 
on this car. 
talog and Testimonials. 
'i'ew York and Chicall'o Shows, 

BOWEN Launches 

� �-...;>-
THE FAY & BOWEN MARINE MOTOR 

is a l'e\'elation to those whohave lIsed others. Reliable, safe, 
durable and easy to operate, Remarkablf> speed control. 
Best of all, it starts when VOli start it. No hanllle or crank is 
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llt ��ll��nt�.� \�n��ti��. 
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t
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i�te�al;;i�: ::1\; �;fi�t 
amI salisfactory i�niter, 

:\Iotors cmnplete from 1 � to 25 h. p. l'eadv for installation, 
We also tmild han\lsome launches with motors instlllled and 
rf'adv to l'un. �END FOR CATAI.OGUE. 
FA.Y & BOWEN, 85 Mill ISot., AubuPD, N. Y. 

... he C d Gasoline 
New.. on ra Automobiles 

will first appear at 
SOUTHINGTON CUTLERY CO., Southington, Ct., U. S. A. 

New York Automobile Show, January 17 to 24, 

·200 Egg Incubator 
For S I • 80 

The simplest, mo.t perfect Incubator madp In 
the world. This is a new one at a remarkably 
low price. It i8 an enlargement of the famous 

WOODEN HEN 

a t  Madison Square Garden, 

and at 
Chicago Automobile Show, February 14 to 21, 

a t Coliseum Building • 

OM CON RAD MOTOR CARRIAGE CO. 

1411 Niag ar a St •• Buffalo, N. Y. 

By PROF. T. O'CONOR SLOANE. ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  719.999 
Silo. E. W. Gilbert . . . . . . . . . . . . . . . . . . . . .  720.419 !  and made aB tborougbly ,,000 aa any incubatv,. on An Inexpensive library 

of tbe best books on 
Electricity. Put up In a 

Skirt tast{�ner, n J. lIunptm:lIl . . . . . . . . . .  720,250 the market. It will hatch A Good Boiler 
Skirt waistband, !\of. A. Ol'mRl)(>e . . . . . . . . . 720,46S ' every fertile egg, and stand 
Slack ad.1uRtpr, F. K. Howard . . . . . . . . . . . . 7�,147 i u.P w

to
ellreagtl. ltab

renm""ogtl.t 
M�an8 88tisfaction in running a 

!':o':.� �� I gJt� 
g
���Xt�: Smokp ('onsnming apparatus, furnace, W. I steam AutomobIle. For Quality. 

C. Courts • . . . . . . . . . . . . . . . . . . . . . . . . . . .  720.229 ! coatly. Workmansblp and ]}fjclency student. tbe amateur, tbe 
worksbop, tbe electrical 
engineer ,  scbools snd 
colleges. COmprlslnll' live 
books. as follows : 

Snap honk, A. L. Him's . . . . . . . . . . . . . . . . . .  720,429 : ca1!.���o�flr14 
tbey are unequaled. Boliers for 

Snap hook. double safet.,·. J. S. Mugg . . . .  720.050 colored view •• , g��n;.�"i::�� a speCialty. Get 

Am�':.':��of.E�e�tr�m; 
E\:��� :,o
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Soap manufacturing apparatus. J. Scbwecb- ... .,.14 __ GE"a::;':r�1�BL, Stean:> Carriage Boiler Co. 
Snap book. SWivel. S. Phillips . . . . . . . . . . . .  720.378 [ 
SOle�pr 

and' 'h��i� . �f' 'b�';ts' 
. 
�l: 

. 
'Sb'O'l:S: 

. '�'h��i 720,535 
__ -------�������������J _______ �I�I9�W�. �IS:t�S�t:.'�o�s:w:e�g�O�,�N�.�Y::. __ _ 

How to Become a Sue-. ;'�:I 
.
E�ec�r�cl�$l

!� 
Standard Electrical Dic

tionary, 682 pages. ta.OO 
Electricity SlmpliHed. 158 Five 1JOIU1IUl8, 1,800 Pll{1eB 

pages, • • • .  �1.00 and over 450 illustrations. 
A mluable and >ndisptnsable addition to every libmTJ/. 
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Pr,ce of $:1,00 for the complete set. The re!!ul&! price of tbe live volumes is '7.00. 

JU!'!T PUBLI!'!HED 

HARDBNING, 
TBMPBRING, 

ANNBALING 
and 

FORGING OF STEEL 

for smoothing the ('dgps of, P. Du-
plpssis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720.009 . 

Solidifying and exc8vatinJ;: thp soil and con- : 
stl'llcting tunnels, C. Rooysmith . . . . . . .  720,384 

Speaking tuhe moutbl)I",.e. W. Cartwrlgbt . .  720.110 \ 
Spppcb l'('('pivpr or transmittf'r guard, S. J. 

Ballard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719.987 
Splnnin!! fraIDP. rlu!!. C. E. Lovpjo�· . . . .  720.268 ' 
Sprill� for furllihup, t'te., W. Bursch . . . . 720,108 
Spro('kpt whppl, C. C. ],p.nJt'l' . . • • • • • • • • • • • .  720,442 
Sqnarp hf'ud, T, n. A. Rounds . . . . . . . . . . . .  720,179 
Staek knifl' • . J. O. B�TO . . . . . . . . . . . . . . . . . . 719.992 
Stackpr, put'llmatic straw, Rohh)' & Rnmf'l;\.' 720,486 
Stamp mill, W. S. )Icl\:illlWY . . . . . . . . . . . .  720,054 
Stal'ching' machine, L. IInffmann . . . . . . . . . . 720,146 
Stavf' cutting mnchint', I·�. T. Brown . . . . . . 720,400 
Steam, apparatus for meHRuring the flow of, 

J. Seidener . . . . . . . . . . . . . . . . . . . . . . . . . . . 720.188 
Steam boiler, G. A. Kt'lllWdy . . . . . . . • . • • •  720,153 
Steam boiler. spctional. P. WI',dentpld . . . .  720.�05 
Steam engin(', n. J'. Lt'lllt'.'� . . . . . . . . . . . . . . 720,263 
Steam or othpr prPRRlll'P ('hHmhers, mt'ans 

for closing, P. Kirgt'iR . . . . . . . . . . . . . . . .  720,155 
Steam trap. g. A. Adams . . . . . . . . . . . . . . . . 720.091 
Steam trap. R. I I .  Thol'jl\' . . . . . . . . . . . . . . . . 720.195 
Sterilizer, R. Kny . . . . . . . . . . . . . . . • . . . . . .  720,159 
Rterilizer door, J. Brnckt'r . . . . .  ; . . . . . . . . . .  720,107 
Sterilizing casp for pockt't thprmometers, 

O. II. Elhr .. eht . . . . . . . . . . . . . . . . . . . . . .  720.234 
StoPPf'r. S(lP FhH' stoppt'l'. 
Stove, bhlP Hamf> oil, G. "... Ferdon . . . . .  . 
StOVf' g-as bnrn(lr, C. F. " .. Hselll . . . . . . . . . . 
StovP. lamp. C. R. San dvig . . . . . . . . . . . .  . .  By JOSEPH V. WOODWORTH Stove plat!', L. W. Brm'·n . . . . . . . . . . . . . . .  . 

Author of .. DIES, Their Construction and Use." ���:!�
f'r

�w::pf'r�
e

;;�
ns

�fk�' : : : : : : : : : : : : : : : : : :  

720.123 
720.303 
720.182 
720.401 
720.365 
720.474 
720.417 
720.522 
720.034 
720.523 
720.071 
720.381 

Stropppr, automatic, A. C. Gaynor . . . . . . .  . 
Octaoo. 2SO pal/l's. 200 lllustratWns. Bouma in (Jloth. Suspenders. II. C. Hin!' . . . . . . . . . .  720.521. 

PRICE. $2.50 ��::rlb 
a
J;�i�e,:,

e
�,

t. 
ii()r�k(����� : : : : : : : : : : : :  A new work from cover to cover. treatinlZ' in a cloor. Syringp, hot air, .T. I. Ric-hards . . . . . . . . .  . 

CAO:�i:�li�nll'n.eIr�l!o.i��e,rW����lI'es, 
f
H
oratr

bdeeH
n
l.e

n
all'tian

n
ll'
d' Syringf', hypodermi(', J. N. Ranger . . . . . . .  . 

... .. Tannin f'xtracts, making rlecolorized, G. 
�r-:ll��i�I&'�!t:t��r���J�haa�?g: I�f ::�;ay.r�i� Klenk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,157 
special directions for the successful hardening and tem- Tf'at'hing the golf swing, dpvice tor, S. 
perlng of all steel tools used in tbe art •• including mllllnil TeIP����';

d 
re��i�I'ug . t�p;': . 

"'h��'I��i: . P.· . il: 720.406 
&�lfg�!\!tm: ��::ge�l:�'l��:���ngo:.� ���gsa�? :�:�i Dt>lauy . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  720,233 

�:1:1 �;;[���ggJ� g�':Sr �s��p�;'�:.:';;ll
t
��

r
lo�fi �:l�£����·Vpr��ct��" ���I�;:: 'G: ' R. · 'B�;Ij,�� ��g:�8� 

�h:
l
:t:��:t o;n�:�s�st�U:l:;t������i1i�: �':1� ���� Tplephonf> systpm. E. E. Clpment . . . . . . . . . .  719,998 

pering processes are given. �:1rS���� ��
an

p�
i
g;�in .:: . .  �' . . .  ������: : : : :  f�g:g�� 

Tent. portable pleasur!'. C .  U. Krieg. Sr . . 720.445 
READY MARCH 1 t 1903 Tblll coupling. E. AUerhy . . . . . . . . . . . . . . . . 719.985 

d 8 • • , Tblll couplln!!. A. Paul . . . . . . . . . . . . . . . . . . . . 720.280 M M h- Threshing- machinf' cOUVPyOl', J. R .  Harrison 720,249 o ern ac tne Tire tigbt" ne�. McMaster & Kean . . . . . . . . 720.174 
Tobacco cartndge, E. G. Dt,xter . . . . . . . . . .  720,007 

Sh T I Tobacco prt'ss, H. Nestt'stu . . . . . . . . . . . . . .  720,463 Op 00 S Tool. comhitlfltioll. T. D. lI!lllea . . . . . . . . . .  720.168 
Torpedo for Rubmarinp mines, F. Baudui n .  720,101 

Their ('onstrnction, Operation and Manipu. Toy gun • .T. B. Popenbagen . . . . . . . . . . . . . . . . 720.478 
lation. Inclndinll' Both Hand and Track h1'8kl'. H. D. Desbler . . . . . . . . . . . . . . . .  720.005 

Machine Tools. Train stnff systpms, ring and pouch for 
By W H VANDERVOORT M E 

bl!!b sI,,>ed. T. H. Patpnall . . . . . . . . . . . . 720.057 

Large SVo. 576 �8. 673 Illustrat!ons. Bound in 
·
C/oth. ����S�li;lti�'!! )!na�b��e. 

HO
:�g�t'abl�; ' 'j: . 'R: 720.507 

Price 84.00. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719.995 
An entirely new and ful1y illustrated work treating Travplin;:r tahlt', continuons, .T. Ingleby . . . •  720,149 

the subject of lliodern Machine Shop Tools In a Troll!'y and hrak(' for aerial rallwa)'" M. J. 
conCise and comprehensive manner. SpeCial care has Dont'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,333 
been taken to eliminate all matter not strictly pertaln- Truck bolstpr. r;. II. Goodpll . . . . . . . . . . . . . .  720.239 
tug to the subjectl thma makinJl it poSSible to Jlive the Turbine, com})ol1l1o stt'am. H. ..,. Fnllagar 720,415 
reader complete nfonnation pertaining to machine Twine cutb�l', l,nowh�s & Diekson . . . . . . . . . .  720,158 sbrptofls and metbods in a sin"le volume at a mode Type. M. F. Bl'ntoll . . . . . . . . . . . . . . . . . . . . . .  720.314 ra�e

b
Pr ce

'k I I '"  II 
TypewritPr carriage. L. S. Burrldgp . . . . . . .  720.219 I e wor s o.,.ca y arran,ed i thevarioushandand Typewritpr platpu (' E Pptprson 720 062 

it'�,<;h��
e
.!:,�

ls
l��lrv��

u
S:O��i�;\�t�lr

a:'e�a��;� Typewrltln!! macbine: G; ' B . Wpbh: : : : : : : :  720:302 
portance. Tbe. lIlustratlona represent tbe very latest Typewriting macblne. F. W. Hillard . . . . . 720.520 
tools and metbods, all of wblcb are clearly described. Umhrella rib and stretcher joint. A. S. 
Eacb toolis considere!l fro� tbe following points : Venen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 720.537 
FIRST-Its conatructlOn, wltb blnts as to its manu- Undercut gate. F. V. Hetzel . . . . . . . . . . . . . .  720.428 

:tacture. Valve. W. J. Pooh' . . . . . . . . . . . . . . . . . . . . . 720,477 
SECOND-Its operatiOn, proper manipulation and care. Valve, antifr<'('zln!! compression. P. Haas . .  720,022 
THI�p-NumeroU8 examples of worli performed. Valve arrangement for locomotive or other 
r"Jr Full tieserlpUve eireuiars of above bookswiU be mailed 

engines. rellet. A. Spencer . . . . . . . . . . . . 720,499 
free upon application. ��I�=: c:r"e���r:' c!tr�hln��Sbl'�"S." C�m: 720.100 

M UNN Ie. CO. , Publ ishers, stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720,000 
. 36 1 BROADWAY NEW YORK. (ConUnued 011 � 1M) 

$200,000 
7 % FIRST LIEN 

PREFERRED STOCK 

Magnolia Metal Co. 
Subject to Prior Sale 

Preferred as to Assets. Cumulative as to 
Dividends. Dividends payable semi-annually, 
April Ist and October Ist. 
Common Stock, $I,ooo,ooo-Shares $IOO each. 
First �ien Preferred Stock, $200,00o-Shares 
$1:00 each. Full Paid and Non-Assessable. 

Two Thousand Shares of  Preferred 
Stock Offered at Par 

PAC-S'M I "  • •  AII 011' MaGNOLIA " .TAL 

This stock is being issued for the purpose of increasing the working capital, and 
therehy enabling the company to extend its business and largely increase its profits. 

The business was established in 1886 and has steadily grown during the last sixteen 
years, until now it has assumed very large proportions, and enjoys a large trade through
out North and South America ; with offices and factories at New Yorkj Chicago, Montreal, 
New Orleans a:1d San Francisco ; branch oifices at Boston. Philadelphia and Pittsburg; 
agencies at  alI principal distributing point s ;  besides a large corps o f  traveling men. 

For a numl-:er of years the business was confined almost entirely to the m'anufacture 
and sale of Magnolia Anti-Friction Metal, a specialty weI! known to the mechanical 
world, and largely used by railroads, steamship lines, iroQ. and steel mills, and manufac
turing concerns of all classes. During the past two years the company has added to its 
output other grades of babbitt metals, as well as white metals of every description, includ
ing solders, type metals, casting metals. etc., etc., for wHich the demand is enormous. 

The Magnolia Metal Company owns valuable patents, and its trade· mark rights cover 
all of North and South America, and average net earnings of the business during the 
past five years have been largely in excess of the sum required to pay dividends on this 
issue of Preferred Stock. 

Full particulars, Includlnlr Prospectus atld Report of Chartered Accountant, 
on appUcation. Address all communications and make checks payable to 

Magnolia Metal Co., :Executive Offices, 5XX West 
13th Street, New York City. 

BMton, Cblcalo, Pittsburgh, BuHalo, Philadelphia, Mont�l, New Orleans, San Franclsc:o • 

© 1903 SCIENTIFIC AMERICAN, INC. 



FEnRuA1�.\' :2 1 ,  1903. Scientific AOlerlcat\ 
llianKbein'lI Splendid Book on the Electro- Valve, pres.ure rellet. J. Nageldinger, . ,  • .  720.370 

Deposition of Metals. Valve. .trl,llghtway. E. M. Erdman . . . • . •  720.012 

The &,t on the Sub;/ut in the Languaae. Vault. portable burial. B. F. Lockwood • • • • .  720.163 

FOURTH REVISED AND ENLARGED EDITION. Vehicle controlling gellr. motor. J. Q. Chase 720.404 
Vebtcle, motor, C. L. Haase, Jr . . . . . . . • . •  720,241 

RECENTLY ("902) PUBLISHED. Vehicle wheel. R. E. Jeffery . . . • . • . . . • • • . •  720.253 

A COMPLETE TREATISE ON Vehille.j :dj�.table .eat tor two-wheeled. 
720.524 

The Electro-Deposition of Metals, �:�!!i�tot:�f
er
�i�i 'i�ii��r���:: : : : : : : :  

720.282 

ti�':'fre"iB�:J::i\������fa't:'g;t�:"8gEl:��i�'?J"i:-:': Ve •• el. metallic .hlpplng. Nel.on & Chrl.t-
merSLQn PJ;'oceSI:WS, the Coloring of Metals. the Methods ia118on • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  ; . 720,277 

of GriDdi!!H. an�;poli.blnllt. as well as De.cription. of the View outfit. R. R. Whiting . . . . . . . . . • . .  720.204 

Electric .J<JI.eme;nt •• Dynamo-Electric Machine., Tber- Wagon, dumping, E. M. Sandy . . . . . . . . . . . .  720.183 
mopiles. and the M,.tllrial. and Proces.e. u.ed In every Wa.hboard attachment. D. E. Van Glider. 720.506 
Department ·ot ,the ·Art. From the German of Dr. Watch, .tem winding and .ettlng. C. Kuen-
George La.oRbein. With addition. by William T. zel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720.258. 
Br&lllt. editor ot " The Techno-Chemical Receipt Water closet. P. Haa • . . . . . . . . . . . . . . . . . . . .  

720.259 
720.021 
720.207 
720.497 
720.371 
720.3511 
720.2�8 
720.U42 

Book.'· ·FoUrth e�ltion. thoro1ljlbly revi.ed and mucb Water gate. W. D. WiI.on . . . . . . . . . . . . .  . enlarged. Inll8trated by 161.1 engravln� •• 8vo. f>9O page.. Wat�r heater. D. E. Smoak . . . . . . . . . . . . .  . Prl<:e �.OO. free n.tpnst<u;e to any addf"eSB in the world ; or Water tank mold. P. Man.an . . . . . . . . . . .  . t,.!U :l'r,::�
h
�; �4.�. to any address in the United Stam. Water tube boiler. W. M. Jackson . . . . . . .  . 

rJrA circular 0! 6 pages q1/arto. ailYinf/ the full Table 0/ Weigher. automatic. J. R. Harrl.on . . .  . 
Contents of tMs sp!emLid book, with spectmens of the '!!.UB· Weighing macblne. J. Marsball . . . . . . . . . . .  . 
trutlons. wUlbe sentir" of postaae to any """ in any part Weighing or packaging machine. W. H. 
oi the world who ,ouI furnish UB with Ms addreSB. Doble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72U.008 

HENRY CAREY BAIRD & CO., Welding compound •• manutacturlng. P. Ver-
INDUSTRIALPUBLISBERS.BOOKSELLUS& I"IPORTERS. well��ti�g' i�pi�;';��t.· �ii.· s;';iib "&' pigg�tt �ig:�� 810 Walnnt St., Philadelphia. Pa., U. S. A. . Wheel. C. Miller . . . . . . . . . . . . . . . . . . . . . . . .  720.048 

ELECTRICAL ENI IN'EER INI TAUIHT ., MAIL. 
Write for.·_'Free Illustrated Book. 

.. CAN I BECOME AN ELEC. 
TRICAL ENGINEER ? "  

We tt'ach Electrir.al Engineerin�. ElectriC Lighl.in�. Electric RallwaYB, Mecfianical Engineering, Steam Engineering, Mecbanical Drawing, at. your bome by mad. IDstitute iodoned by Thos. A. Edison and othen. 
ELECTRUJAI. ENGINEER INSTITUTE, Dept. A. 240.242 W. 211d St. New York. 

LEARN PROOFREADING I r  you P088eB 8 & hir educat.ion. wby not utilize t t a t  a gentee' 
and uncrowded proression !Jay-ing 115 to 135 weekly? Situatiolla alwa:n obtainable. We are t.be original instruct.ors by mall. 
HOKE CORRESPONDENCE SCHOOL, Phl1adelphla 

AN ENGINEER'S LmRARY. 
An absolute EncycJOpredla tor Enlltineers or for Steam 

U.er •• Electricians. Firemen and Machlnl.t •• I. the 
HANDBOOK ON ENGINEERING. 

By HENRY C. TULLEY. 
'l'bird edition, enlarll'ed aud reVised, 5,000 copies, now 

��Y ba�t
n
l� ::!�:t�:J!J����:::!. °loo��';,"iu��; 

tlon.. Tborougbly reliable and practical. Handsomely 
bound In leather and "lit. Pocket·book form. 

H. C. TULLEY & CO., 
10'60 Walnwrlsbt BIdS., St. Loula. 1110 •• U. S. A. 

SI��!�tI��!�I�!!}J� gI!I ·50 
you 287 pages o f  studies, 96 diagrams and illustrations, 
20 tables and complete system of questions and an· 8wers. All bound in book form tor 111.50. Complete 
course giving you a practical working knowledge of 
electricity in all its brancbes. Remit today. 
THE AClIIE PUBLISHER, B. 1018 1ULaSaUe S 

TwoBaiisAdfuster , 
w:.1.�I= I�o�e���!� w:U'�r:.iiy�aniJ\i 1 
automatic adjustment. For full description 

.
. 

.end tor our Pampblet No. 30. 
THE VOUGHT-BERGER CO \'lPANY, " �  

La Crosse. Wis. i � .  eI) Squa.bs Pa.y I:: 
_ Easler. need attention only art of . I time, brin

l 
big price.. ltal.ed in one 

� f!�::rs, w�
t
����

ve 8:�� fg;Utplii� 
BOOKLET .. nd iearnthl. immf1Ulel1l 
rich home tmLustTIJ. 

Plymouth Rock Squab Co . . 1 4  Friend St . Boston. Mass. 

Scientific American 
Building Monthly 

NEW V OLUME NOW READY 

VOL. 34-JULY to DECEMBER. 1902 

A Monthly Magazine of Dome.tlc Architecture 
SumptUOll8lY Illu.trated . 

2 7 6  Ill ustrations Six Cowers In Tint 1 4 6  Pages 
Bound In Boards Price. $2.00 prepaid by mall 

The Thirty-tourth Volume ot the SCIENTIII'IC 
AMERICAN BUILDING MONTHLY more tban maintains 
the bill'b atandard establl.bed by tbl. valuable Mag .... 
zlne It. "Talks with Archltects "-contrlbutlon. by 
the leadtllll' arcbltects of the day; Its editorial dl.cus-
• Ion, ot Important subject. relating to dome.tlc arcbl
teoture; and its many .peclalized Department. make It 
tbe mo.t u.eful and most valuable publication of Ita 
kind. 
TALKS WITH ARCHITECTS 

"A Talk ob. Hou.e FIt.tlllIlt .... by a sanitary expert. 
w.'\·f�m�:':t�� SR!t,�tgr .;. M·l'��8,'tk�rti:T Nt';; 
Home." Mr. Charles M. Lehean on "Op;tOrtuni .. ties tor .Decorative ATt." Mr. William Martin 
t���,;.'��o��:J,A.rCbltect." Mr. Percy Grltfen 

EDITORIAL A KTICLES 
"Chea

l
. Houses." II Walls aDd Wall Treatment."· 

:: ft�� t� ��::l��uii�i��' I:: ����IJ: HR';�:; 
the Hou.eholder Help. tbe Hou.e." 

DEPARTMENTS 

Winding drum. collap.lble. A. C. Mill • . . . .  ·720.169 
Windlass and wlncb, combined, H. D. Van 

Doom . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Windmill. J. Hender.on . . . . . . . . . . . . . . . .  . 
Windmill regulator, M. E. Lawrence . . . . .  . 
Window ta.tener. McVoy & Sullivan . . . . .  . 
Window screen, D. G. Elges . . . . . . . . . . . . .  . 
Windows, etc., protector tor, J. N. Fergu-

SOD • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
Wire working machine. A. C. Mill • . • • • . •  
Wood .pllttlng device. G .  Elden . . . . . . . . .  . 
Wrench, N. Larsen . . . . . . . . . . . . • • • • • • • • . .  
Wrl.t plate lock. H. Weber . . . . . . . . . . . .  . . 
X-ray tubes, automatic regulator tor, W. 

720.197 
720.427 
720.161 
720.462 
720.120 

720. 124 
720. 170 
720.010 
720.53U 
720.540 

S. Andrew. . . . . . . . . . . . . . . .  . .  . .  . .  . . . .  720.095 

DESIGNS. 
Bottle. F. Scbllling . . . . . . . • . . . . . . . •  36.226. 
BrUShes, etc., back for, O. Leigh . . . . . . . . .  . 
BrUShes, etc., back for, Dickinson & Leigh. 
Button hooks, etc., handle for, O. Leigh . .  
Chair, rocking, E. L. Brown . . . • . . . . . . . . . .  
Spoons, etc., handle for, Crees & Court . • . .  
Vehicle body. A. L. Riker . . . . . . . . . . . . . . .  , . 

T RiADE MARKS. 
Baking powder.. acid Ingredient. tor. Lay-

36.227 
36,222 
36.223 
36.221 
36.224 
36.220 
36.225 

ton Pore Food Co. . . . . . . . . . . . . . . . . . . .  39.779 
Boots, shoes, and slippers, leather, C. M. 

Clapp Co. . . . . . . . . . . . . . . . . . . ... . . . . . . . .  39.708 
Boots, shoes, and slippers, leather, J. W. 

Glhb. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39.759 
Chemical compounds for certain named pur-

po.e.. O. Porsch Cbemlcal Co. . . . . . . . .  39.765 
Ckemical substance, effervescent, Alfred 

Blsbop. Limited . . . . . . . . . . . . . . . .  :l7.776. 39.777 
Electric IIgbt .upport. F. H. Stewllrt . . . .  39.786 
Eyeglass and spectacle frames or mountings, 

American Optical Co. . . . . . . . . . . . . . . . . .  39.751 
Food, certain named breakfast, B. Mac-

tadden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39.781 
Food. fiaked wheat. Hygienic �'ood Co . . . . .  39.780 
Glass surfa(!es against the action of vapors 

or moistul'P, plastic compOSition for 
.hleldlng. W. V. P. Gu.b . . . . . . . . . . . .  39.764 

Glove •• J. A. Wolt . . . . . . . . . . . . . . . . . . . . . . . .  39.755 
Leather and boots and shoes, certain named 

preparations for use on, Whittemore 
Bro.. & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  39.761 

Leather. tanned, Lp8s & McVltty . . . . . . . .  39.760 
Liniment. J. Lauro . . . . . . . . . . . . . . . . . . . . . . . .  39.770 
Lotions, creams, cosmetics, and pastes, M, 

E. Hinchman . . . . . . . . . . . . . . . . . . . . . . . . .  39.776 
Medicine for cure of certain named dis- . 

ease.. J. A. Cbrl.tlan.en . . . . . . . . . . .  39.772 
Medicine. tor external treatment ot dl.-

eases and irritations of skin, scalp, and 
tace. M. M. Harrl • . . . . . . . . . . . . . . . . . .  39.769 

Mptalllc plate •• American Prp •• ed Steel Co. 39.7!l6 
Mineral waters and crystallized m1neral 

waters, Kalola Company . . . . . . . . . . . .. . .  39,784 
Mowers, lawn, Supplee Hardware Co . . . . . .  39,7D7 
Mushroom relish or sauce, table, G. L. 

Jacquin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39.778 
OUs and seed products, seed, Proctor & 

Gamble Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  39.763 
Oils, cacao, Rocca, Tassy & De Roux . . . .  39,762 
Pajamas and night robes, Janowitz-Max-

well Co . . . . . . . . . . . . . . . . . . . . . . . . . .  39.752 39.753 
Pianos, automatic piano players, attach-

ment. and part.. Wul.chner Mu.lc Co . . .  39.793 
Pipe covering, certain named, Chicago Fire 

Proot Covering Co . . . . . . . . . . . . . . . . . . . . . .  39.790 
Powder.. tace. J. F. Koelling . . . • . . . . . . . .  39.777 
Razor.. J. H. Becker . . . . . . . . . . . . . . . . . . . .  39.787 
Razor •• H. Boker & Co . . . . . . . . . . . . . . . . . . . .  39.788 
Razor •• S. Rahalm & Co . . . . . . . . . . . . . . . . . .  39.789 
Remedy for certain named diseases, Ricord 

Mtg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39.774 
Rpmedy. rbeumatlc. F. W. Fletcher . . . . . . . .  39.773 
Ribbon •• E. & H. Levy . . . . . . . . . . . . . . . . . . . .  39.756 
Roofing telt and roofing paper. FlIntkote 

Manutacturlng Co. . . . . . . . . . . . . . .  ; . . . . .  39.785 
Salves, liniments, tonics, and bowel regulat-

Ing medicine •• Dr. Blair Medical Co . . . .  39.768 
Sewing machines and sewing machine at

tachments and parts thereof, Singer 
Manutacturlng Co. . . . . . . . . . . . . . . . . . . .  39.791 

Shirt •• collars. and cufft •• Blocb & Neuburger 39.754 
Silk • •  pun. Indu.trle-Gespll.cbatt tur Scbappe 39.707 
Starch. laundry. Keev-:r Starch Mntg. Co. . .  39.782 
Steel. tool. Crucible Steel Company ot Am-

erica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39.792 
Stomach, bladder, and kidney cures, Co-

lumbia Drug Co . . . . . . . . . . . . . . . . . . . . . . .  39.770 
Stove •• C. Schmidt . . . . . . . . . . . . . . . . . . . . . . .  39.790 
Telepbonlc apparatu.. Electric Ga. Llgbtlng 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37.794 
Tonic. blood. L. H. Harrl . . . . . . . . . . . . . . .  39.798 
Vaccine vlru.. N. Crank . . . . . . . . . . . . . . . . . .  39.771 
Water. potable. F. G. Kune . . . . . . . . . . . . . . . .  39.783 

LABELS . 
"Brown.vllle Fruit DI.tllllng Co." tor brandy. 

Brown.vllle Fruit DI.tllllng Co . . . . . . . . •  9.737 
"Cennum," for a medicine, A. E. Poulsen . .  9,740 
"Chere-Amie," for a medicine, Associated 

Drug Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.471 
"Emtle Zola," for cigars, W. Kauder . . . . . •  9,736 
"Golden Dwarf Celery Tonic, " for tonic, 

D. Bahr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.738 
"La Grata," for Cigars, S. C. Herbst Import-

Ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.735 
4 1Mercerized Paint," for paints, J. J. Pearson 9,743 
"Sch{'etz's Celebrated Bitter Cordial," for a 

medicine. P. R. Hentz & Co . . . . . . . . . . . .  9.739 
' 'The \Jalendar Broom," for brooms, L. D. 

Lawrence ' . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  9,732 
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STALL'S BOOKS 

DR. STALL 

A Man with a Message 
Milhons of �ople always await 

��. St��1 h��hf:u::tlt ��.
ssa�i� 

books are already circulated in 
every land. 

Z75th thousand In English. 
They are being tran!ol1ated into 

:nde��o 
l�nl�if.es in Europe 

THE SELF AND SEX SERIES 
has the unqualified endorsement of 

B�v �<e.e�� ���don ��1C':n��::!�oc:k 
Rev. F. B. Meyer " Pansy " 

g�: ��:�::-�.
Lcf..�kler r�,:r':;r. �o:!��t

d 

Eminent physicians and h"n�reds of others • 
" BOOKS TO MEN. By Sylvanus Stall, D.D. 

WHAT A YOUNG Boy OUGHT TO KNOW. 
WHAT A YOUNG MAN OUGHT TO KNOW. 

WHAT A YOUNG HUSBAND OUGHT TO KNOW. 
WHAT A MAN OP 45 OUGHT TO KNOW. 

" BOOKS TO WOMEN. By Mrs. Mary Wood_ 
Allen,.M.D., and Mrs. Emma F. A. Drake. M.D. 

WHAT A YOUNG GIRL OUGHT TO KNOW. 
\VHAT A YOUNG WOMAN OUGHT TO KNOW. 

WHAT A YOUNG WIFB OUGHT TO KNOW. 
WHAT A WOMAN OF 45 OUGHT TO KNOW. 

$I per copy, post/ree. Send/or table 0/ conients. 
Vir Publishing Co. li��d�.:';,' �hti:����i: 
T H E B R I G H T  W H I T E  L I G HT F O R  
M A G I  C LA N T E R N S  

AI.o for Bromide Enlar,png. CopyIDg. Pboto·Engravlng. 
Inten.ely brl\lIRDt. ver

lc 
portabie. burns kero.ene. cost. 
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WILLIAM!!!. BROWN & EARLE. 

Dept. 6, 918 Chelltnut St .. �hlladelj)hia. 

We Are Manufacturers 
of Complete Outfits 

for 

PROSPECTORS, EXPLORERS, 
CAMPERS, OANOEISTS, 
FISHERMEN and SPORTSMEN 

Whether you camp In the Polar Circle. or m tbe 
Tropics, we can supply you wltb a .ultable equipment. 
and l!ive you pxpen ad vice on It. use. 

OUr 1003 Catalogue contain. 100 lIlu.trated page. of 
camp neceSSities, comforts and conveniences. It lB 
worth a qnarter. but will be .eut free to read en of the 
SCIENTIII'IC AMEltICAN sendlngf"r same to dept. I. 

ABERCROMBIE nTCH. 
314-316 Broadwe..y, New York CIty. � FERNO GAS HEATER. 
�. ':C;,.'.' .'.(..,: . !!!pec1al Price. 8 • •  

Will Heat Your Roomatco.t� cent , . per Hour. Absolutely Odorle.s. 
J. BURKE. 3 Ann St .• upp. A.tor House. 

Cbt CyptWrittr Extbangt 
1� Barclay 51.. NEW YORK 

1 2 4  La Salle St •• CHICAGO 

38 Bromlleld St.. BOSTON 

8·17 Wyandotte St., 
KANSAS CITY. MO. 

209 North 9th St .. 
ST. LOUIS, MO. 

636 California St., 
SAN FRANCISCO, CAL. 

We will save you from 10 
to 50$ on Typewriters of ail makes. SMd tor Uataloau8 

. 
by wdDJr our Patent Cold Galvanizing Proceaat as tbe amount of spt'lter C OLD GALVA N I Z I N G Save all the Spelter CQD8Umeti In galvanizing by tbe hot prtX"e118 

. 1001 .. _ I. Ibe bol p""'. ,f uoed i. our proc ... will give .ulll ie.t 
air andiea watpr. Our Patent Procell! 1a now ID use all overtbe OUb�. O:'I'O=

o
i::I�:;

n
�.Of8�OGko�::::.

i
!�i,t-�b: �:=n

·r.t:dt 0:: 
Co., Herrellholr Boat Bulldln. Co., TowDHlnd &: DOwDe,., Armour PackS .. Co. Ucemes K"Cted on royalty bUlL Sample and cU8lom work done at our tactory, 108-110 W. 11th St. Main Uftlce. � Broadway.. U. 8. ELEVTJtO-GAL V ANIZING (JO. 

Mathematicians Wanted 
The prote •• lon ot actuary.bip olrer. a splendid \Ield 

tor tbo.e po •• e •• ing matbematlcal abIlity. 118 position. 
command ,,"000 a year and over. Our cour.e i. prepared 
by leading actuarle. and is under their .upervlslon. 

Addreas 

ro!'eOtttret'tti.'. i'� 
TYPE. WHEELS. MODILI a...'XPERIMENTAL WOIU{_awJ.1lfCH1IEM' NOVEL TIEa • ET . NI.W 1aM aTlfClL waMI IDa ...... u aT W • ., 
Model Machinery and E:I<perimenlal Work. 

W. H. CRAWI'ORD. llU Broadway. New York City. 
" THIS BEATS N EW J E RSEY. " 

Charters procured under South Dakota law. fora tew 
HOME COR-RESPONDENCE SCHOOL doUars. Write for Corporation law •

• ,"�
lank •• by-law. 

416 Walnut St •• Philadelphia, Pa. �!�����at��\fo�"?�
E
I!�:. aiit,�a.!'y���V.te. 

SECTORLESS WIMSHURST MACHINE. 

t1;rn��· �,;!1�I;T��';�· i����� f�r
u����EN� 

Il
I�Yt: 

Price 10 cent.. For 1I&Ie by M unn & Co. and all news
dealers. SemI. for new cataloKue. 

MODELS " EXPERIM E N TAL WOR K .  
lnventlon. developed. Special Maohlnery. 

E. V,. BAILLARD. Fox Bldg .. Franklin Square. New York, I INVENTIONS DEVELOPED. I . WALTER �. FREEMAN, M.E. 

p��
al
m����W".;��;n.\:.1 ���.:::: 

dation. tor Inventors. 403 E. 2lld St .• New York. 

GAS ENGINE DETAILl:i.-A VALUA-
ble and tully 1l\1l8trated artlcle on thl • •  ubject I. con
tained In SUPPLIIJIIENT No. 1 �". Price 10 oenta. For 
sale by Munn & Co. and aJI Dewsdeaier •. 

Your Real Estate Or Businessro�c2.��y PATTERN MAKERS PATTERNS for 
.end prloe· and de.orlptlon. Estabil.hed 2Olr"� b� 

astIngsof allklnda 
Ir:r:;.;, =:�id�=r;;8 �tdg .• �kI�o: MODEL AND EXPERIMENTAL WORK 

GIBSON A FUCHS, 1 82 W. HOUlton St., New YDrk. .L 20TH OENTURY OUT 
R&:W10H . DIAIfIIOIIDa �1 (Jarat 20th (Jentury <Jut., 

Bemoh DIamond RIng or <5 Stud. SoIld·Ooid S3 00 mountings, each • ' 
. or botb at '5.00. Sent 

by regl.tered mall npoll 
W���T or J{if';iTI��� 
ON EARTH. OUr magnlfioent oa&.· 
log tully describing them FREE .nd explaining bow to order. mailed to allY address ":lpon request . 

NO ACINTS WANTID • 
RilMOH .lEWELRY COMPANY, 

aM OLIVI STIlIIT. ST. LOUIS, 110. 

'( 902 

I CE ��C£�r.:�\ ����rn::f.nlj.�:Vit'-Il�" 
MFG. CO .• 8119 Clinton Street. Milwaukee Wis. 

Are ..lo�� ln
go�=tJ�t ��Wft�':i Model or Experimental 

WHAT WE DO-HOW WE DO IT 
will be sent to you on request. 

KNICKERBOCKER MACHINE WORKS, Inc., 
8 .. 10.12 Jonell Street, New York. 

EXPERT MODEL MAti.. ER8. Models, Pattem .. 
Die. & Noveltle •. Experimental work. WAGNER MFG. Co .• 9 Mollawk St •• Chicago. 1II. 

MODE L ( 0  ( A " A c e c U '  5 n · c c 
U N I O N  M O O ( L  WORKS 

IS. c. E.AR5 Q I I I  C L ARK 'CHICAGO 

E D IT I O N  

JllLCht Worldts fighting S� 
By FRED T .  JANE. Author of the Naval We..r Game (Krie,splel), 

394 PAGES. OVER U The Garden." ,. The Household." II Sanitation." "�'itable Lore." " The City Hou8e." " Civic Uetterment." " Country Lite." "The Flat." U Fire ��=���" u·�:
a
fi

:
nt�a:9,use.:: F��� HT

T��':tt
nab�. f�� • •  ������� • •  ���.

· � .�i
.
-����� 9,733 OBLONG QUARTO. CLOTH. 

3,000 ILLUSTRATIONS. 

PRICE, $5.00. POST FREE. 

" Hou!oe 8uga'estloQs." Ui WalJ Papers." "The KUcben." h New 8'JOks." --LeasJ Notes." " New Bulldlllllt Patent •. " "Publl.bers· Department." 
Tbe SCIENTIFIC AMER�CAN BUlLDTYG MONTHLY contain. eacll 1L0nth pbntolltT8ph. and plan. of dwelllnjl bou.e •• j{ardell9. oountry e.tates and bu\ldllljl8 of mod. erate prICe, tORetber with a cover beautifully printed In tint. Tile lIIu.tration. are all made from pbotOirrapb. ta1<en Ilxpre •• ly for the Magazine and are printed wltb every advant age ot. tbe prinler·. a ft. The plan. whiCh BCeompanT' mOflt. of the l11ustratlnns present a complete synopsis f' ! .  nae', " abject and are a unique featur�, of till. valu" · · ' ·c· MAc:lZine. Careful and concise de.crlptlon.· acc",' ,.·.any " aoh llIu.tratlon. Toe lUu.tntlon. Include pll(l[\.,.\!rnphS of exteriors. interiors and detaUI!I, vte� ot I'm (iellS and ornamental adjuncts to the house. No .�1l'S·' I • •  ""red t.o make tbl. Magazine tbe leading roUIi !�;�:ta clll88 and of the utmo.t practical value 

For Sale by 
MUNN a co., 361 B'way, NewYork City 

... ... aeWMealel't! 

"Union Central," for cigars, Central Cigar 

"wl�1g· 
H��;'l 

• (ii';';liii.;; · i"or" ;;it�b" h';�l: 9.734 CONTAINS t-�bo;2�:J'J!' :: •• 
«;'T�ry war.blp In tbe world; aI.o a .Ubouette and a gun and armor dia-

Gould Wltcb Hazel Co. . . . . . . . . . . . . . . . .  9.742 

PRINTS. 
"Men's Apparel," for clothing, Cabn, Wam-

pold & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614 
"Purity Did It," for beer, A. von Cotzhausen . 615 

A printed coP;V· ot the .peclficatlon and <1rawln;;: 
of any patent in the forpgoing list, or any patent 
In print I •• ued .Inop 1863, will he turnl.hpd trom 
this office for 10 c{'nttl� provided ttt!' namp ani) 
number nt tbe patpnt dp.lred and the datp h" 
a-iv{'n. AddrE"ss MUnn & Co., 36l Brondwllv. New York. . 

C\Ul&dian patent. ma;v now be obtained b;V tbe In· 
v{'ntors for any of the inventions nampd in thp fore
going lI.t. For terms and tlIrtber particulars 
addreea KWID a. 00.. W BtoMW8J. New York. 

CONTAINS ,-Tbe lengtb. beam. dralllltbt. borse power • •  peed. coal .upply. number and size of guns 
thiclme •• and dlspo.ltlon of armor of every war.hlp In the world. 

CONTAINS &-�a�\:,: 
��r

'�� toile. weilltbt. velOCity. energy. penetratl'ln, etc .. or every gun of every DAvy 

CONTAINS ,-A .ertes of chapters bv noted Admll'al •• Naval Con.tructor. and otber expert. of various 
navies. on vlt.al que.tlon. ot the day In naval con.tmctlon. tactiCS. and .tratelQ". 

CONTAINS a-A cr.mnaratlve table (by. the autl1or) of the strpngth of tl'" navle. of tbe "WOrld-tbe most 

r��e�t���IIr��.
empt yet made to clas.lfy tbe world'. war.blp. and navle. 118 to actual. fiOfhio 

IT SHOULD BE NOTED that tbl. work Ie from tb�-;;"-;-�f -; naval critic and expert who.e reputa
tion Is fU-Tearblnllr on both .1 .... of tbe Atlantic. It. will be of fa.clnatlnllt Inte"""t to �'d.� ;l',"�e 

f�IO
�e�e

l\��.!'r� 
of naval development. and as a book of reterence sbould 

MUNN & co .• PubUshers. 361 Broadway. New York • 

© 1903 SCIENTIFIC AMERICAN, INC. 
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