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Heat .. ,·, O. �'. Ro>(!:""kHmll ....... ... .... . 728,618 
lIe!'] plat£', U. E. Mcl�pnna . • • • • • • • • • • • • • • •  728,751 
I1t"l'l trimming mHchim' U1Jpel' guard, B. 

VillenPllve . • . . . . • . • • • . • • . . • • • • • • • • • • • •  728,786 
Hoist circuit IH'eakt'l', H. S. '''alps ......... 728,523 
Hoisting and cOllvp,ring caLJleway, B. H. 

Hllrdaway . ... . . . . . . . . . . .............. 728;574 
Hood, protect iv£', E. Lullger • • • • • • • • • • • • • • •  728,476 
Hook. See Skirt hook. 
Hook aud {'ye, �L II. Ei�pman • • • • • • • • • • • • •  728,557 
Hook and p,rp, J. F. �·k'bo(-'I)IJl . . . • • • • • • • • • • •  728,770 
Horspshoe, P. Wilburg . . . . . . . . . . . . . . . . . • . . .  728,815 
Horseshoe, nail]es8, J. HUI'fu8S . . . • • • • • • • • • •  728,773 
Hose coupling, Fl'ankenhf'l'g & Miller • • • • • •  728,696 
Huh, Interchangeah1t', l�. C. Davis . ....... 728,376 
Hunting kuife, :\J. H. Rowland . • • • • • • • • • •  728,416 
Ilydraulic Vl"PSS, C. SpylllO\ll· . . ... ... . .. ... 72S,628 
Hydrocarbon burner, B. N. Hawes, reissue 12,114 
JIrdrocarbon burner, W. De Latimer . . ... . .  728,683 
I(>p cutter, J. Ducharme ....... ....... ... . . . 728,555 
Image projecting device, E. 1\1. Bal'IIes . .. ... 728,655 
Inf'rustation preventive, T. G. Lockwood ... 728,258 
Indexing apparatus, B. )1. ,Yo Hanson ... .. 728,457 
Indexing apparatus, fiuid pn'ssure operated, 

B. M. W. HlllIson . ... . . . . . .. . .. . . . ... . 728,573 
Infiammable liquids, safpty dpvict-" for ves-

sf'ls containing. V. Posno .............. 728,610 
Ingot mold, T. Dixon .. . ..... .. . .. .. .. .... 728,552 
Inkstand, C. Colombanl. .. ......... . .... .. .  728,545 
InnerRole cement machiIh', G. F. Dullll . ... 728,793 
Insulator, F. M. Locke . .. . .. . .... . . ... .. . . 728,805 
Insulator, electrical, E. J. Burkp ... .. .. . .  728,4-.12 
Intf'l'l181 combustion engiut-', R. D. Chanclll'r 728,543 
Internal combustion 'engine, J. II. JOIIPS ... 72H,724 
Ironing board, A. C. Schatz .. . ..... . . . . ... 728,:�06 
.Japanning small articlps, machine for, T. . 

A. Perrlns . . . . . . . . . . . . . . .. .. .. . . . . . . . .  728,6116 
.Toint casing, univPf8al, C. W. Spi('t'l' .... .. 72A,779 
. Tournal box, F. H. Crafts ..... .... .. ...... 72S,rl-l7 
.Tom'nal luhricator, J. G. Smith ..... ....... 728,777 
]{nitting machine, I.J. C. Hust' .............. 728, -tHil 
Knockdown bracket, H. G. Yolght .  .. .. .. . . . 72�,3:l9 
Laddpr and window jack, combined exten-

sIon step, A. W. young . . . . . . . . . . . . . . . 72S,6:',o 
Laminated lever switch, Hewlett & Badpau 728,2::n 
Lamp, B. Nadeau . . . . . . . . . . . . . . . . . . . . . . . . .  728,591) 
Lamp chimney holder, G. W. Blair ... . .... 72�.66:l 
Lamp, electriC, A. J. Wurts . ............. 728,048 

II St " Foot and ar Scr�c!tting 
AUr:;tc Lathes 

FOR FINE, ACCURATE won 
";;::��=;;FJIIi\ S(:nrl for Catal,ogue B. 

SENECA FALLS MFG. CO. 695 Water Street, 
Seneca FaUs, N. Y .. U. S. A. �' �:r�lll:Bm .. � MACNllVE SHOP OUTFITS 

� TOOL,�.��� S�PPLIES ATHES.S£BASTIAN LATHE Cocf�gN�ATir 

WireCloth� WireLath� 
Electrically. Welded 
Wire Fabrics 
.... nd Perforated Metal c.f .... 11 

Kinds 
:Manufactured by 

CLINTON WIRE CLOTH COMPANY, CLINTON, MASS. 
BoSTON NEW YORK CHICAGO SAN FRANC1SCO 

TRAVELINg 
ELECTRIC 

HOISTS 
Unequalled In Light Conveying In 

SHOPS AND YARDS 
PAWLIN G  ta HAR.NISCHFEGER. 

162 Clinton St .. Milwaukee, Wis. 

B. F. BARNES--
ELEVEN-INCH SCREW 

CUTTINC LATHE 
For foot or power aM 
wanted. Has power 
crOBB feed and com

£OUDd rest. A strictly 
t�r. .r.;'!:'. fO�':I"rit� 
ed matter. ,'!:l�.�." B. F. BARNES 
COMPANY, 

Rockford, III 

MONOPLEX 
TELEPHONE 

INTERCOMMUNICATING 
$4.00 each 

THE TURNER BRASS WORKS 57 MICHIGAN ST .• CHICAGO. ALUMINUM. BRASS AND BRONZE: CAST INGS 
MACHINING.STAMF'ING.SPINNING.PDLlSHING. 
PLATING. 
ESTIMA TES FURNISHED ON SPECIAL WORK 

50 YEARS' 
EXPERIENCE 

Anyone sendin� a sketch and descrintion may 
quickly ascertain our opinion _free wnether an 
invention IS probably p atentable. Communica
tions strictly confidential. Ha.ndbook on Patent! 
sent free. Oldest rurency for securing patents. 

Patents taken throufll1 MUnn & Co. receive 
spuialnotice. withou t charge. in the 

Scitntific Jlmtrican. 
A handsomel,. illustrated weekly. Larl!'ellt cir
culation of any scientific journal. Terms, 13 8 
year; four month '. $1. Sold bY all newsdealers. 

MUNN & CO ,36! Broadway, N ew York 
Branch Offl08, 6'.15 F 8t , WashlnJrton D. C. 

Scientific Arnericar\ 
Lilli!>, electriC' headlight, H. P. Wellman .. 728,789 
Lamp, gas 01' vapor, A. Mende ............ 728,265 
Lamp glowers, apparatus tor applying ter-

minal 'vires to electric, J. M. Gulentz . 728,567 
Lamp glowers, applying terminal wires to 

electric, J. M. Gulentz . . . . . . • . . . . . . . . .  728,568 
Lamp heater cut-out, electric, A. J·

7
it.��\�' 728,821 

Lamp, incandescent vapor, J. B. Christian. 728,672 
Lamp, oil, M. & H. ltolllan8 ................. 728,765 
Lan'p, vapor, A. J. Simption, Jr .......... 728,50U 
Lantern, G. ,V. Manley ... .......... ..... 72�,7;;8 
Latch and doOl', el�ctl'ically operated, J. 

Chambers, Jl' .......................... 728,367 
Lathe change gearing, A. N. Newton ... ... 728,27!J 
Lllthe taper llttllchment, Iilngton & Ellis . . 728,3\J8 
Lenther, stirrup, J. P. ""roe .............. 728,819 
Life p reserver, ,V. N. Morrison ............ 728,745 
Life saving llppllance, C. J. Dllmpf .... .. 728,208 
Lift cutting llnd heel lJUlldlng llPPUl'lltus, 

D. M. Beck . .... ...... ........ .... ..... 728,658 
Ligature receptacle, aseptic, H. L. Cox ... 728,444 
Lineman's impk'ment, ::t l'\:ir11n ... ......... 728,728 
Lhlk·forming machine, A. So Standish ..... 728,320 
Linoleum 01' like coated fabrics, composi-

tion for use in manufacture of, J. 
A. Shepherd . .. .......... .... ..... . ... 728,507 

Liquid fuel hurner, Beck & Dlor ... ........ 728,356 
Lock and Illtch, combined, M. C. Patrick .. 728,755 
Loom shuttle, 11. Cote ..................... 728,371 
Loom shuttll', self-threading, G. lj"'ttir, 

728,3&1, 728,384 
Loom shuttle, weavers', E. G. �"'erreil'a .. . .  728,694 
Magneto generatur, G. E. Wheeler . ....... 728,343 
.Mail box, W. B. Barues . . . . . . . . . . . • . . . . . . .  728,353 
�lllil box, S. S. Langford .................. 728,401 
.Mailing tuue, L. Patterson ................ 728,407 
Mailing Wl'alJPl'l', L. E. Barnes ............ 728,435 
.\Jalt, gl'ain, seeds, etc., apparatus for clean-

illg, O. U. C. L. J. Overbeck ........ 728,604 
Mallagcl"s refel't"n('e system, H. H. Muy-

CRAMER 
Crown 

Plates are 
more rapid 

than any 
other plate in 

the market 
With this 
plate clear 

quick 
printing 

Negatives 
can be 

secured 

� 

These plates 
are 

especially 
adapted fot 

Tourists 
using 

Hand
Cameras 

G. CRAMER DRY PLATE CO . 
b,'rry ........................ . .. . . . .. 728,593 

Manifold sheet, H. M. Hay ............... 72�,461 Offices in 
S T. LOVIS, MO. 

�i!i�lfo����,g
M��;Wf� �

ll�' Deckl'lt et lll. ... 72�,681 
New York: 32 E ast 10th Street 

�!l��es�)
,
Ox6. 

CB. te��::����:::::::::::::::: m:��� Chic ago: 1211 Masonic Temple 
Maxlmulll d"mlllHI IndlclltOl', F. I'. Cox . .... 72S,546 S an Fr ancisco: 819. Market Street 
MeaSUl'lng Instrument, W. L. West .. . . .. . . . 72S,7OO 
l\1ettsuring instruments, Wt-tillS f{ft· compen-

sating temperature ChUllg('S in elec-
trlclll, W. H. Pratt . .... .. . .. ... ..... 728,612 

:\:1easuring machine, self-registering cloth, 
W. M. Thompson .... . ...... ... ..... .. 728,333 

Meat chopper geared driving attachment, 
E. C. Pollard ....................... . 

�Iechanical movement , It. }\ Hargravps .. . 
Memory jogger, A. G. Blincoe ........... . 
.Metal structure, expttuded, H. E. \Vhite ... . 
Metal wheels, making, ti. W. Packer ..... . 
Metallic mat, G. W. Wlliters ............ . 
.Metals, means for precil'ita ting dissolved, 

728,409 
72�,2:l6 
72M,35� 
728,345 
72�,285 
72M,52u 

Mlcr�to:':: ��c��grl; H�I���i: : : : : : : : : : : : :: m: �t� 
. Milk aerator, J. A. Trentlage ............ 72�,334 
Motor control system, F. E. Case .......... 72�,540 
·Motor control system, \V. B. Pottl't' ........ 728, till 
Motor with rotating plstOll, G. llilvestrl . .. 728,(hl0 
Mowing machine, E. A. J ohnstoll. . . . . . . .. 728,5SO 
Mowing machine attachment, ,V. Hord ...... 72M,2:J3 
Mucilage 01' paste pot, J. M.aine .......... 728,260 
Music box, W. A. Drysdale ..... ........... 728,449 
Musical instrument, stringed, J. Lindstrom . 728,255 
Necktie fastener, C. A. U. Knoll . . . . . . . . . •  728,MOI 
Numbering machine, T. H. Boss .... . .. ... 728,194 
Nut finishing machine, G. Dunhllm ........ 728,214 
Nut lock, J. C. �'oster .................... 728,560 
Nut lock, C. C. Border ...... ....... ....... 728,665 
Nut locking washer, L. T. Stephenson . .... 72�,323 
011 call, J. A. Baeuerle . . . .. . .. ... . . . .. .. .. 728,433 
Ore washirig pan, J. A. Creasy . . . . . . . . . . . . 72M,677 
Organ octa ve couplt'r, reed, S. Jenkinson .... 728,721 
Ornamental ring, L. E. Sadler . .. .. ........ 728,501 
Outdoor seat, Dan'gOn & Sunderland ........ 728,209 
Pllddle wheel, J. Rourke . ................. 728,620 
Paint spraying apparatus, R. W. Bird . . . . . . 72�,439 
Paper folding machine, W . •  '. Liddle ..... . 728,733 
Pllratlin fabric, C. C. Hoyt .. . . . . . . . . . . . .. . 728,234 
Pea hulling machine, Pillmcl'e & Anderegg. 728,759 
Ppl'amuulatol', G. D. I...eadbetter . ......... 72M,253 
Photocollyiug machine, P. Latta........... 728,730 
Photographic developing apparatus, J. W. 

Mp"k . . . . .. . .. .. .. . . .. . . ... . .. .. .... .. 728,743 
Photogl'ullhic film package, fiat form, Hutch-

Ings & Robertson ...................... 728,718 
Photogl'uphioc plate developing apparatus, L. 

Brown ........... .. .... ... ...... ...... 728,538 
Photographic printing, Shepherd & Bartlett 728,310 
Photographic purposes, copying mu tcrial for, 

R. Ii:.rayn ............................ . 
Piano action bracket, E. Bornhoeft ....... . 
Piano action, upright, E. Bornhoeft ....... . 
llicture holder, Etherton & PowelL . . . . • . . .  

Pie machin(', H .  H. Jones ............... . 
Pipe protector, sanitary, T. Lovely . . . • • • . •  

Plant cover, J. L. Lul'son ....... .. ........ . 
Planter, combined seed, P. Le Sueur ..... . 
Planter, corn, H. D. Smith . . . . . . . . . • . . . . . .  

Plautcl', seed, J. H. Bf'dingtleld ......... . 
Illow, L. A. Weybul'n ..................... . 
1)10"', E. P. Currey ....................... . 
Plow disk jOinter, '1'. L. Bolser ........... . 
Pole cbanger, J. CrawfOl,d ................ . 
Pool table rack and tally, G. } .... Goss . . . • .  

Potatoes, composition for bleaching, A. 

728,245 
728,192 
728,193 
728,55U 
728,799 
728,734 
728,250 
728,803 
728,510 
728,U60 
728,:H1 
728,445 
728,H5H 
728,372 
728,70U 

Danmar . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 728,3;-.1 
Pl'inting machine fot' printing yarns, etc., 

automatic COIOl', O. IIallenslehen ..... .. 728,225 
Printing press motor hl'ackpt, F. E. Rich . . 728,30J 
Pl'lnting presses, ltpparatus for cll�aning, 

drying, and polishing inking rollpl's 
of, V. Bauer ................ ..... ..... 728,354 

Printing presses, rf'gistering wood base cuts 
on, E. J. Jones .... .... ..... ...... .... 728, 72;� 

Puller. See Cork PUlltc'l·. 
Pulley or wheel, friction, W. D. Huse ... 728,461) 
Pulp, etc., apparatus for straining paper, 

J. White ...... . ...................... 728,346 
Pulp, manufacturing perforated sbeets of 

wood, G. S. Lindberg .... . ' ............. 728,804 
Pump handle bearer, T. E. Long .... ...... 728,402 
Pump operating device, ail', R. D. Albright 728,651 
Punch, check, W. J. Kenderdine .......... 728,726 
Purifying apparatus, P. J. Boucher ...... .. 728,440 
Puzzle, B. G. Lllmme .. .......... . . ... ..... 728,249 
Quilting frame, cot, and Ironing board hold· 

er, combined, }\ G. Dieterich ......... . 
Rail joint, K. Kahn ..... ......... ...... .. 
Rail joint bed plate, J. R. Bltnel· ......... . 
Railway, elevated dectl'ie, W. Val'7.8t· ... . 

Rahway jack, wheel clamp, A. L. Casebeer. 
Railway rail joint, Brewpl' & Archer ..... . 
Railway rail joint, G. E. Daggett ....... . 
Railway rails upon wooden ties, fastening, 

I. Copeland .......................... . 
Railway Signal, J. D. Price, reissue ...... . 

Rallway switch, A. H. Vancillng ......... . 
Railway switch operating mechanism, J. 

728,684 
728,469 
728,190 
728,428 
728,365 
728,1\)0 
728,373 

728,675 
12,11:1 

728,635 

E. Ruby .. ....... .... ....... ... .... ... 728,621 
Railway, third rail Piectrlc. 11. B. Stewart, 

Jr. . ............. " ................... 728,324 
Railway track rails, clpvice tor prpventing 

the spreading of, C. A. Aikins ........ 728,186 
Railways or tramways, (lel'manl"nt way ot,. 

A. Ambert ... .. .... .... ............. .. 728,6(;2 
Reaper or mowpr attachmpnt, J. 14'. Sicken-

berger .......... . ........ ..... . . .... .. 728,629 
ReclinIng chaIr, O. J. Mattax .............. 728,264 
Rectifier, W. Stanley .......... ........ .. .. 728,812 
Refrigel'ating mpans, George & Raclemachpr 728,702 
RpRervoir construction, P. Evans .......... 728,691 
Retort discharging apparatus, M. Graham ... 728,38 9 
Revolving bodies, instrument tor locating 

oVf>r·balance in, O. Snell .............. . 
Riveting brace, .T. L. Pearson ........... . 
Road roller, Fawcett & Heisler .......... . 
Roasting apparatus. C. Cretors ........... . 
Rock drill, hand, V. Y. Smith ............ . 

Rolling and trimming machine, J. Dltson .. . 
Rolling blanks for I·beams or girders, R. 

728,315 
728,605 
728,451 
728,549 
728,314 
728,379 

D. York ... ....... ........ ........... ; 728,349 
Rolling mill pinion housing, O. N. Rausc h· 

enberg . . ....... ..... . ........ . .. ..... . 728,615 
Rolling mills, shafts, etc., automatic can· 

troller for, C. Kuhlewlnd .............. 728,802 
Rope, B. Kirsch .................... ...... . 728,399 
Rotary engine, M. J. Hewlett . . . . . • . . • • . • •  728,232 
Rotary engine, Masterman & Magney . ... . 728,263 

(Oontin'iUd on pag< 420.) 

New Type 
2-Cycle Motor 

PATENTED, 
Range of Speed. :nJ to 2.000 Re'Vo-

luttons. 
4 H. P., Auto. or MarIne, 100 Ibs . 

B �:�f:c�!�::I:���h I�� ��� 
bes t should address 

CUSHMAN MOTOR 
Lincoln, Nebra8ka. 

Gasoline Motors 
For AUTOnOBILES 

and LAUNCHES 

Can make prompt dell'Very Cata· 

logue on appllClLtion 

LACKAWANNA MOTOR COMPANY 
1� to 1452 Niagara St. 

BUFFALO, N. Y. 

For Crude Oil, Kerosene or GAAfl Our Range Burner 
hoe. Does lIot vaporize, but for Ker08l!ne or Huoline. 
atomlzt's tbe 011. Plenty of fire. Adaptable to !iny range or 
Onl, 10 poulHla pressure. stove. Blu6 Ib,mt. No 

Prl(>e .80.00 c. O. smoke. No 8lnell. 
Bumel1l for turnaL'('� of elery Price- t10 C. O. D. 

Write for Catalogue 4 :md Testimonials. 

The Natinnal 011 Burner & Equipment Co., St. Louis, Mo. 

Induction 
� to 18.ln. Spark 

c'::?�. ��� iii 1��c:mall 
:�rt�h��. cg�r� �t:f!f�nfo 
to 00·1 n. spa.rk made to 
order. Price list on appllcatlon. 

C. H. Thordarson. 163·169 S. Jefferson St., Chlcago,lII 

----...:::t:=� WITTE Gasoline ... Pumpe.rs �I-____ ' are 80 s(mple, durault' and 
eftkiellt that It does not pay to U$! anythin2" else. They ����II���8��:Lrt: always '"fad)'. 

TbeCadlllae Runabout atS760 is the greatest 
value ever offered in the history of motor 
cars. No other machine is so strongly built, 
or has either engine. transmiBBion gear or 
steering mechanism worthy of com parlson 
except those costing about three times as 
much. Great speed on the level; wonderful 
hll! cUmber-the automoblle that solves the 
problem of safe, rapid and pleasant motor 
travel. Buggy top at sao ex tra; tonneau. 
prOviding seats for two more-facing forward. =-tlOO extra. Illustrated booklet N sent free. 

© 1903 SCIENTIFIC AMERICAN, INC. 

Half the value of an accurate 
watch movement, like this one, 
mi�ht be lost in a poorly made, 

pretended gold case. That 
ill why we make comPlete 
watches; honest cases, fitted 
to fine movements ; both 
made in our mammoth fac
tory-largest in the world, 

"A cct",at�-t(}ootlt.��S �cond" 

bear copyrighted names, engraved on the 
works, and our gold cases have stamped 
on the inside: 

Our 
Trade 

Marks 

Send lor free book. "The Care of • W.tcll." 

it will give you important information, and 
tell you what to ask -your dealer for. 

DUEBER.HAMPDEN 
WATCH WORKS. 

66Soath St •• CUIOD. 0. 

Have Electric Lights 
IN YOUR LAUNCH 

You can If you use the 
"CHAMPION ACCUMULATOIIS" 

Charj[ing the battery fr om any 

�OOd �nitlon Dynamo. Usln" bat-

�r,r,. a�� :�m�: t;;!'fl::i8.
emerg-

Send jCYl' booklet. 
H. C. MacRAE. 

315 St. Paul S t., BALTIMORE, MD. 



4�O Scientific American. 

The Chauffeur Sees Discomfort and irritation are 
unknown to wearers of this 
underclothing. It is the great
est "dress reform" of the age. 

the Improvement In speed and 
ease that comes when all auto
mohlle parts are luhrlcated with 

Dixon's 
Automobile 

Graphites 

Booklet teUing aU abflUt them. 
and the garments ·ml1.y be had 

AT LEADING DEALERS EVERYWHERE 

T H E  DEIMEL LINEN-MESH CO., (Originators of Linen.Mesh) 
491 Broadway, New York. 

Our lkloklet W�' A Tootfor Dixon'& Graph1te," 
describes the uses of Dixon's No. S35 Flake Graphi� Dixon's Motor-Chain Compound, 
Dixon'8 Graphite Cup Greases, Dixon's 

�:��.
i
to1:gid ;�����n'8 Tr;��;.fzi�� )�Te: 

Our � 
Specialty : 

. Knock-

JOSEPH DIXON CRUCIBLE CO. 
Down ;;I 

Boatsl)f any 
desCription �:' JERSEY CITY, N.J. AMERI(JAN B OAT & MA(JIIINt; C O., 

ROW, ·SAIL AND PLEASURE BOAT IS, 

For 
For 

For 

Marine StatIOn. ST • ..Jo.OUlS, 'I\IO. 

Time 
Time 

Time 

PreJ'ent 
Future 

All 

LLGIN 
TIML 

Every Elgin Watch is fully guaranteed. All jewelers have 
Elgin Watches. "Timemakers and Timekeepers," an illus
trated history of'the watch, sent free upon request to 

ELGIN NATIONAL WATCH Co •• I!!:LGIN. IIIL. 

THE INTERNATIONAL 
KEROSENE OIL ENGINE 
is ',he most simple, compict and power· 

����:.erJ��g�):ac:��t��tr6��f�'i:�:�: 
lJ.e to get out of order and IS cheaper 
tt. ru I th'ln any engine manufactured. 

�1�pl�o��r:�I'iiu���= ':fe��:!� 
Oll required to run it. Safe and easily 
opemted. 

International Power Vehicle STAMFORD, CONN. 

The ME DART 
BOAT BUILDING 
MATERIALS 

Ia eaaUy covered without the u s e of a scaffold, by 

PaHon's Aereo-Painter 
By the use of compressed air, It enables one man to accom
plish as much as :Ilve men with hrushes, and saves Its cost 
in two days' use. Weighs only twenty-:Ilve pounds, and 
has nothing to get out of order. 

PATTOI'SASBESTOS FIRE�PROOf. PAINT 
gives effectual protection to Inside woodwork lIahle to ex
posure to sparks or l ight :Ilames. Reduces insurance rates. 
Best applied with the Aereo·Palnter. Can he applied with 
hrush. Full Information and painted·samples-FREE. 

PITTSBURGH PLATE GLASS CO .• General Distributers. PATTON PAINT CO. 221 Lake Street,MIlwaukee, Wb. 

Rotal'Y pnginp, Bref'll & Hawn . . . . . . . . . . . . .  728,fia6 
Hountlahout 01' }llt'a�mt'e rai1wn�· • •  T. M. TRj-

lot' . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ruhher tired whepl, R. Mulholland . . . . . . .  . 

Rule, lumher, J. l'�. 'Y. Hitsch . . . . . . . . . . . .  . 

Sall iron, A. J. Camphpll . . . . . . . . . . . . . . . . . .  . 
Safl·ty stoppel', I. 'rimar . . . . . . . . . . . . . . . . .  . 

Sash fastener, A. Carlson . . . . . . . . . . . . . . . . . .  . 
Sash or sliding door uttachment, window, 

728,f>H 
721>,49U 
728,76:1 
728,fmU 
721>,426 
721>,ljiU 

1'. McCahe . . . . . . . . . . . . . . . . . . . . . . . . . .  721>,277 
-San- tiling gagt', S. .1 . Galloway . • • • • • . . . •  72�,5t12 
Sawing madlilH', O. Nordherg . • . . • . . • . . . . . .  728, 75� 
Scaffolding support, A. l\1Pllczal'ski . . . . . . .. .  72S,5!J5 
l:kalp, J. Hutsaplllar . . . . . . . . . . . . . . . . . . . . . . .  721>,577 
Scalt', "', II. SantIN'soll .................... 72S,41S 
Scholar's t'ompanion, A. \V. Trescott, reissue 12,112 
Scruhhing <i l-vict', tiOOl', M. C. Bliss . . . . . .. .  72S,064 
SCI'uhhing muchiIH', P. Cl,cil. . . . . . . . . . . . . . .  72�,;'4� 
Spat haCK, H. P. )<;l1Iutt . . . . . . . . . . . . . . . . . . .  72�,215 
Sl'PU hullIng and hn'aking muchine, cotton, 

M. 1<'. W!Iliams . . . . . . . . . . . . . . . . . . . . .. . 728,643 
Sewing llluchinp, hat, .B. G. O'Donnell . . . . .  72S,002 
Sewing mal'hine slack thread take-up, J. 

IJlI'hl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,211 
Sewing machine stop mechanism, D. Mills. 728,:.'w:J 

��:3::' �<�N:l�)S���: s���. 
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Shade trimming machine, window, Steffee 
& Hepnpy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728,42� 

Shafts, fastpning upvice fot· connecting col-
lars anu, L. F. }'ales . . . . . . . . . . . . . . . .  . 

SImper tahle support, So G. Chambliss . . . . .  . 

�ht'af cal'l'ipr, ll . .If. Crandall . . . . . . . . . . . . .  . 
sbt'pt dril'l', A. K. Taylor . . . . . . . . . . . . . . . .  . 

�ht'Ilt'I·. See Corn sheller. 

728,692 
728,:WI> 
728,67U 
721>,:l2U 

Shipping 01' traveling case, C. R. ""alter . . . 72S,52-1 
Shil't wailolt, W. H. Hamilton . . . . . . . . . . . . . .  72S,571 
Shock"r, hundl"s, J. G. Hotrman . . . . . . . . . . . . 728,71" 
Sh()(', C. C. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . • .  728,205 
Shm' hpa tpl', ),1. C. G PI'8. I'd . . . . . . . . . . . . . . . . .  728, 7o;� 
Shot.' hOl'n, .. \. D. 'Washington . . . . . . . . . . . . . .  728,7SS 
Shop stamping machine, J. J. Heys . . . . . . . .  728,46-1 
Sifting apparatus, K Maag . . . . . . . . . . . . . . .  728,�S2 
Signal syst .. m, J. K. Reid . . . . . . . . . . . . . . . . .  728,6W 
Signaling device, pil'ctt'ic, G. :M. Clark . . . .  72S,5-1.J 
Sign, illuminutecl, C. E. Lee . . . . . . . . . . . . . .  728,7:;1 
Sizing, B. A. Fl·Put'nhurgh .. . . . . . . . . . . . . . .  72S,6!J7 
Skeining ma('hine, J. H. Shpal'l1 . . . . . .

.
. . . . .  72S,775 

Skirt g»ge, .T. B. ).lcI.-'atrich . . . . . . . . . . . . . . .  72S,5US 
Skirt hook, J. "\. Savage . . . . . . .. . . . . .. . .. . 728,76!1 
Slack adjuster, automatic, F. L. Clark . . . .  72S,44:� 
Slag furnael', O. S. H al'retsun . . . . . .  728, 7D�, 728,795 
Slpigh knp(', �'. Kumke et a 1. . . . . . . . . . . .. 728,72,) 
Smelting, matte or pyritic, O. So Garretson 728,701 
�now l)1oW, J<'. .. \. Bl'igham ................ 72S,107 
Sounu 01' spt'l'ch, diaphragm for machilws 

for recording 01' reproducing, J. C. Eng-
Ush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '728,:182 

Sound rpcOl'<! cylinders, apparatus for form- I ing dupheatc, A. N. Petit . ............. 728,607 
SoUn
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, .. J� .�: . ���)� 728,55:� I Sp('(>d mechanism, variablp, A. MilL . . . . . . .  728,26b 
Speed Illechanism, variuhlt�, 11�. C. Millpl' . . •  728,2(j8 
Spet.."<l regulator, spring ·motor, U. W. ).ter-

r!ll, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728,488 
Spinning Sphlllll'S, automatic filtt-ring lu

bricator for the hnshings of, J. L. Gpis 728,563 
Stacker, pneumatic, F. L. Stallard . . . . . . . .  728,511 
Stamp mill stamps, hanging up 01' throwing 

out of op(!ration, -,J. J. R. Smythe . . . . 728,631 
Stamping press, J. J. Heys . . . . . . . . . . . . . .  728,463 
Stanchion, cattlp, H. Taylor . . . . . . . . . . . . . .  728,784 
Starching machiIlt', W. M. Barnes . .  728,436, 728,437 
Starting machillP, J. F. Carr . . . . . . . . . . . .  728,530 
Steam hoilt'r, C. Olson . . . . . . . . . . . . . . . . . . . .  728,284 
Steam boiler, C. Crptors . . . . . . . . . . . . . . . . . .  728,548 
Steam hoiler, W. C. Lockwood ............ 728,591 
Steam engilH', compound, J. Hardlll. . . . . . . .  728,709 
Stoker, mpchanical, T. R. Butman . . . . .. . .  728,:{62 
Stoker ot· feeder, automatic coal, Lichten-

berger & Zimmermann .................. 728,732 
Stool and quilting frame, combined, J. }�itz-

gerald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,695 
Sturagp hattery, A. W. Charlton . . . . . . . . . .  728,2U2 
Storage hutter. ,', M. Emme . . . . . . . . . . . . . . . .  728,:381 
Storage hattPl'Y, J. C. Brucksmith . . . . . . . . 728,667 
Stove automatic cut-off', gas, 11�. C. Miller 728,26 7 
Stow', heating, J . . H. Watt�rs . . . . . . . . . .. . 72S,527 
Stovepipe for flue cleaning, H. M. Shields . .  72�,50S 
Stump extractor, O. .T. Hahl . ............. 728,551 
Stump pullN', pOl·tablp, T. A. Kundson . . . .  72S,2-18 
Sugar cOllf�titupnts, l'xtracting, L. Naudpt 72S,61JO 
Surgical instrumt'nt, L. Ll'vi. ............. 72S,!)�!J 
Survt'ying instrument illuminator, C. :\1. Ht'r-

ne�an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72S,:t57 
Suspenders, H. C. Hine . . . . . . . . . . . . . . . . . . . .  728,712 
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Telegraphy, wireless, J. }1�. lnng . . . . . . . .  72S,243 
Telephone lock, }1J. (j. Lpwis . . .  , ..... , .... 72S,47S 
Tt�lephone pay station coli} collector, C. ..�. 

Scribner . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  

Telephone receiver, G. E. Wheeler . . . . . . .  . 
Tplephone system, B. Umdenstock . . . . . . . . .  . 

Telephone transmittpr, H. E. Wheelpl' . . .  . 
'relephone wire hanget·, Neslage & Watson 
Telephony, R. H. Yurgae . . . . . . . . . . . . . . . . .  . 
Tile, floor, A. Plant . . . . . . . . . . . . . . . . . . . . .  . 

Tire, resilient, L. C. Cummings . . . . . . . . . . 
Tire tightpner, J. B. Smith . . . . . . . . . . . . .  . 
Toe weight, W. E. S<'ll . . . . . . . . . . .. . . . . . .  . 
Tongue supporter, vphicle, W . .  J. Calkins . .  
Tool, magazinf', J. �1. Barstad . . . . . . . . . . .  . 

Toy, parachutp, S. S. Lawrencf' . . . . . . . . .  . 

Toy vphiclp, H. N. Parker . . . . . . . . . . . . . . .  . 

Trace fastent''', J. }j. Hpnderson . . . . . . . . .  . 
Tl'ace fastt'lwl', J. Morrison . . . . . . . . . . . . . . .  . 
Trace holder, .T. N. Metzger . . . . . . . . . . . . . . .  . 

Tracks, mt�ans for operating the points on 
tramway or lik(�, S. Zylberlast . . . . . . .  . 

Traction SYStPlll, I<l L. K. ��. Kahlenberg 
TransfOl'mpl', Hill & Brown . . . . . . . . . . . . .  . 

Tree leg stretcher 01' holdf>l' attachment, P. 
J. McGl'ath . . . . . . . . . . . . . . . . . . . . . . . . . . 

Troll{'y, G. E. Smith . . . . . . . . . . . . . . . . . . . .  . . 

Truck, car, .T. A. !frill . . . . . . . . . . . . . . . . . . .  . 
Truck, railway cur, H. R. Kl·ithley 

728,:109 
728 3�2 
72M; 7S5 
728,3H 
728 278 
728 :350 
728 2UO 
728:678 
728,776 
728,506 
728,�168 
728,188 
728,251 
728,286 
728,229 
728,7H 
728,489 

728,822 
728,581 
728,575 

728,750 
728,:313 
728,792 

728,582, 728,583 
Tube. See lIIa!1lng tuhe. 
Tuhe handling apparatus, T. J. Bray, Jr. 728,666 
Tunnel ventilating apparatus, railway, C. ��. 

IJit'ther .. . . . . . . . . . . .. . . . . . . . . . . . . . . . .  728,685 
Type carripr and selecting mechanism, H. 

728,711 
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BRA fiE 
POWER 

is the test of safety. Look carefully at the 

g�:�: ;ri�:�8Ye�"e:;''thj�� ,�t
�n���:�!�:.be 

Touring Cars 
are fitteil with an extra powerful hrake of impr oved pattern that will stop the rig in 
its own Length. In addition they have s pec
ial emergency brakes titted on the hub of 
each driving wheel. 

That's another of the Rambler advantHges 
�you'll find the rest of them stated in our 
handsome !Ilustrated catalogue. Shall we 
send you a copy? 

Thos. B. Jeffery ®. Co. 
I'lenosha. Wis .• U. S. A. 

-=PII9 .... �"The Sharer" 
A new foot power that can be applied 
to al11!ght machinery. A kick .tart. 
the machine and an occasional kick 
keeps it going. Send for owr Booklet 

SLOTKIN & PRAOLlN, 
2 1 OA Canal St., New York. 

" CUSHMAN" 
CHUCKS 

All styles and sizes. 

Send for Catalogue. 

THE CUSHMAN CHUCK CO., 
189 Allyn st.. Hartford, Conn. 

6 H. P. 
AUTOMOBILE 

MOTOR 
complete with trans
mIss ion and fioat 
feed carburettor. 

$185.00 

GAS ENGINE 
IGNITERS 

for Marille, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for Circulars. 
The Carlisle & Finch Co .. 
233 E. Clifton Ave., Cincinnati,O 

1iiT" S&G"FORCE"DRY BATTERY. 
;� POWERFUL 8: LA STING. 200 PER DOl. BELL OUTFITS COMPLETE 75e EACH.-CATALOGUE.-
=' BROADWAY BICYCLE CO. 
"'" 7 WARREN ST. NEW YORK. 

Howard Two and Four Cycle 
MARINE 

-- -

_�:����J 
-:::.-� 

... - - - -- -

AND 
AUTOMOBILE 

MOTORS 
Write for Cat. 

Grant Ferris Co. 
Troy.N. Y. 

TO KEEP COOL 
CONTROL OF FIRE.-VALUABLE PA-I 
�t:'P;':.'Fl:�':,Te�IH�:h'Wr��;, ro

cr:e�I��IO FtrM:!J�C1.� 
MUnn & Co. and a.ll newsdeale�.. I 

We manufacture ge!\rs Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
and bodies suitable for Type wl'iter, C. Wasmuth . . . . . . . . . . . . . . . . .  . 
all purposes. We :dso TYI)e "Titel', copy holder, R. J. Wood . . . . .  . 

��II"'--++"'- f����hP���Sp:r�do/:�ii i�:�:::�1n�� �:��:��'�, A�o�; ��)J��:' ii.'
· C� 

728,340 you must bave a whirling fan to drive the beated.lm-
728,646 pure air from your rooms. Will you pay $15 or more for 
728,671 an electric f .. n, or will you buy our famous 

THE MIET� .. �EISS KEROSENE 
lto60H.P. and GAS ENGINE burns K ERO�ENE chf'llper and 

:fne;le��i8�:�hN'o el�/�;?�'�!�� tery or flame used. Perfect reg-ula· tion. Belted or directly coupled to dynmao for elec·trie lighting, char!'!:· IOfi storsgp. batteriel!l, pumping and 
a POwr. PU/E'1�t 
Aiit���D fly-NEW YORK. 

U. 8. G OVERNMENT. 
11l1r1le-f't Award. direct coupled 
��icr��t�r.8r�sH��I;:;l���1':: position, W01. Gold Medal. Charleston, S. C., Exposition, 1902. 

late-catalogue, FREE. UmhuJla. J. A. Hollenperger . . . . . • . . . . . . . 

Upholstery spring, W. K. Parker . . . . . . . . .  . 

728,613 
728,715 
728,496 

��e sf:: �o;.!\ �eol���� '\ ��iCP ................................ . 

NEUSTADT· ,Vaccination or other tumors, shield for, E. •-"f'iilI,ii��t:���tlt"'-. PERRY (JO., S. Ollv"r . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  728,493 

S26.s30 S. 18th St., ':alvp, A. S. Tuttl .. . . .. . . . . . . . . . . . . . . . . . . . .  728,a�r, 

ellA.S. T. HOWE &: Co., 51 Hudson St. 
ST. LOUIS, i.\Io. \ alv(>, arljnstahlp rotary, J. PearC'P . . . . . . . .  728,808 

Nt'w York, Export Agents, �::l��: :N;'ng�' A�c�h��i�;>�.: : : : : : : : : : : : : : :: +��:��� 
------------�---------- Vulvp gear, steam pnginp., R. L. Camphell 728,:164 

Valve, oscillatin�, G. L. Wackel'ow ........ 728,787 
Valves, glass seats for hall, L. W. Eggleston 728,380 
Vault, burial, B. �'. Van Camp . . . . . . . . . . . .  728,337 
Vphicle hrak", J. T. Hovis .. . . . . . . . . . . . . . .  728,394 
Vehicle heating system, motor, Worth & 

Donaldson ............................ 728,430 
VehiC'le, land and water, A. Piller . . . . . . . . . .  728,758 
Vehicle, lever, J. Scott . . . . . . . . . . . . . . . . . . . . .  728,811 
Vehicle, motor, J. C. Reuter . . . . . . . . . . . . . .  728,499 
Vehicle running �ear, J. S. Layton . . . . . .  728,252 
Vehicle wheel, H. M. O'Malley .......... 728,494 

I......ISTE� Vehiclps, collector for use on electrically 
prolH'lled or Ughted, B. H. Bedell .. . .  728,659 

Vehicles, differential gear for motor, M. G. to all the stories that are told about the variou.. experi
mental cal'S now being placed on the market. then 

BUY 7She Oldsmobile on its su'ccessful l'ecord (Jf 3 years' satiRfactorY sel'vice by 
over 8,000 riders. It is bullt to run and d ..... it. 

PR.ICE $650. 
Write for Illustrated Book to Dept . 21. 
OLDS MOTOR' WORKS, - DETROIT, MIdH. 

}i'acto.r:ies: DETROIT and LANSING. 

De Simone . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Vending apparatus, J. J. Reed . . . . . . . . .  . 
Vending machine, W .  W .  Rosenfield . . . . . .  . .  
Vending machine, !lJ. Shaw . . . . . . . . . . . . . . .  . 

VentUator, ��oos & Muir . . . . . . . . . . . . . . . . . .  . 

Voting machine, A. A, ��arwell . . . . . . . . .  . 
Wagon, dumping, Currie & Conn . . . . . . . . .  . 

I Wagon, dumping, J. T: Droste . . . . . . . . . . .  . 
Wagon, dumping, E. A. Godfrey . . . . . . . . .  . 

I Wagon gf'ar, short turn, T. Sandstrom . . . . 
,Wagon, lumhf>r, O. C. Nickerson . . . . . . . . . •  

728,420 
728,412 
728,619 
728,774 
728,387 
728,218 
728,207 
728,687 
728,705 
728,809 
728,406 

---_________________________ (OonU1Ima 1m page 42L) 

© 1903 SCIENTIFIC AMERICAN, INC. 

Water Motor Fan 
::r�urea::� ;h��:�oJ:;���� 
of air 8S strong as does an elec
tric tan yet cos t8 only 

51.50 
It can he attached to any spigot direct. or connected 

by rubber hose and attached to wal i in same or another 
room. Can be Hdjusted by 8nyone- even a child-quick· 
ly and easi1y . The fan is ten incbes in diameter. Re
quires but low pressure, the motor being .fed through a 
I-Itl-inch hole. Runs sIDootbly, without noise or annoy
ance-eMpecially desirable for the sickroom. Cannot 
get out of order. 

Price Complete $1.50 Booklet Free 
Good Agents Wanted to sell the Water Motor Fan to 

the thousands who have heen waiting for a perfect fan 
at a low price. 

DELAWARE RUBBER CO.. Dept. 107. 
631 Market Street, Philadelphia. Pa. 
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",9ardrobf', J. O. Clay . . . . . . . . . . . . . . . . . . . . .  . 

728,316 
728,472 
728,673 

· ,\Vashel'. See Nut lockll1K.. washer. 
'Vashing machin�, O. H. LarSoll . . . . . . . . . .  728,u�7 
Watch saf"guard, H. )1. WUlIs . . . . . . . . . . 72S,Il16 
Water al'ch, I. �I. RUes . . . . . . . . . . . . . . . .  72S,762 
\Vater closet, F. ScbulI . . . . . . . . . . . . . . . . . . . . 728,624 
'Yater clOSt-t flushing appal'atus, A. Kul-

hanek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,470 
Water heatpl' and condenser, eombhwll, Tatp 

& Cabh, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,782 
,\\"':fter level illdicator, �� . . E. Stanley . . . . . . . .  72X,.512 
Water whL'l'l hucket, G. J. H(�lll'Y, Jr . . . . . .  72X.2:�O 
Wate'l'WH:\', pleasure, H. Roltuir . . . . . . . . . . 728,303 
'Veanel', 'cow 01' calf, M. S. Qnigglp· . . . . . . . .  72S,2!Jl 
Weather strip, A. J. Kitson . . . . . . . . . . . . . . . .  72H,24-l 
Weath"r strip, Donden & RoblJ . . . . . . . . . . . .  72H,HH6 
Web roll shaft, F. Melsel. . . . . . . . . . . . . . . . 72S,4S6 
Weed extl'l'millator, B. Smith . . . . . . . . . . . . .  72H,H12 
Weighing tIlachilH', L. Hachenherg . . . . . . . . . .  72S,G(iU 
'\Veighing machine, coin opl:'rated, J. Mol'-

gent han . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,275 
Welt cutting machine, W. B. Arnold . . . . . .  728,5:�2 
Wind motor governor, 1'-'. W. Hedgt'land . . . .  72S,-l62 
Windmill, W. �'. Kerr . . . . . . . . . . . . . . . . . . . .  72S,4BS 
Windmill, G. S. Lowell . . . . . . . . . . . . . . . . . .  72S,4S1 
Windmill l'l'gulator, G. E. Stl-enroll . . . . . . . .  72S,513 
Window strip, revolviJlg, H. E. Essig . . . . . . 728,B90 
Window ventilator, T. T. Doll . . . . . . . . . . . . . .  728,447 
-Wire forming machine, A. C. Carnphell . . . .  728,201 
Wire l'OPl' fu�h-nillg device, 1\1. am End .. . .  728, 68f) 
'Yire straiIH'l', J. Brown . . . . . . . . . .. . . . . . . . . 728,198 

I Wire stringing apparatus, E. E. Salishury 728,768 

I 
Wire tlght,,"!'r, G. Robinson . . . . . . . . . . . . . .  728,764 

Commends itself to travelers 
by land or sea , on account of 
its convenience , compactness, 
luxury and economy. 

2St. of all d1'U99j�18. 
THE J. B. WILUAMS CO" Olastoobury, Coon. 

ELECTRICAL ENIINEERING 
TAUBHT BY MAIL .  

Write for 0 or Free Illustrated Book. 
" CAN I BECOME AN ELEC

TRICAL EN<ilNEER ? "  
We tt'ath Electriral Engineering, ElectriC Lightinl;!, Electric RaIlways, Mecbanical Engineering, Steam Engineering, :Mechanical Drawing, at your home by mSll. 

IUStitlltt! indoned by: Tbos. A. Edison !\nd others. 
ELECTRICA.I, ENGINEEU INSTITUTE, Dep •• A, 240·242 \Y. 2Sd St, New York. 

LEARN PROOFREADING. l r  y o u  possess a bir education. why n o t  utilize it  at a gentffl and uncrowded profession paying $15 to $35 weekly? Situa�loDs always obtainable. We are tbe origina.l instructors by mail. 
HOME CORRESPONDENCE SCHOOL, Philadelphia 

Woven fabrics, apparatus for IH'pventing 
production of reed stripes in, N. & J. 
Chalze . . .  . . . . . . . . . .  . . . .  . . . . .  . .  . . . .  . . 728,366 

Wrench, J. J. Qulnlall . . . . . . . . . . . . . . . . . . . .  728, 410 
Wrench, C. 1'-'. Doebh'l' . . . . . . . . . . . . . • . . . . . •  728,554 

DESIGNS. 
Cup, R. L. Johnsoll . . . . . . . . . . . . . . . . . . . . . . . .  36,330 
Dish, covert'{l, R. L. Johnson . . . . . . . . . . . . . •  36,331 
Hat holder standard, N. Simmer . . . . . . . . .  : 36,333 
Lamp, gas, A. H. HlllllphrI:'Y . . . . . . . . . . . . . . 36,332 

T RADE MARKS. 
Antiseptic and antimoth fabrics, J. S. Bern-

heimer & Bro . . . . . . . . . . . . . . . . . . . . . . . . .  0 40,40:-1 
Battery cplls, American Hard Ruhuer Co . . 40,406 
Beverages, certaill iUlIlll'd carbonated, Gruel 

& Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,394 
Hutter, E. J. �IcBrlde . . . . . . . . . . . . . . . . . . . . .  40,:lb6 
Candy, P. J. Alexander . . . . . . . . . . . . . . . . . . .  0 40,H82 
Canned fruits and vl'getables, H. C. Baxter 

& Bro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  40,:190 
Canned fruits and vegetahll's, J. C. Ainsley 

Packing Co . . . . . . . . . . . . . . . . . . . . .  . 40,391, 40,392 
Canned goods, certa in nallit-'d, Acker, Mel'l'all 

& Condit Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,38S 
Cement, portlaud, Sandusky Portland Cl:'ment 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,412 
Cleansing enamel surfaces, compound for, W. 

W. S.'·kes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,407 
Coats, vests, pants, and overcoats, L. Greif 

& Bro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,376 
Corsets, Royal Worcester Corset Co. . . . . . . . .  40,:179 
l�'oods, cereal breakfast, Genesee Pure Food 

Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,384 
Fruits, pl'eservpd, Acker, Merrall & Condit Co. 40,389 

(�arllll:'llt supporters, Wheeler & Baldwin . . .  0 40,378 ( ond for It To D;ay (�
a
8 g . . nerators, acetylene, Monarch ACl'ty-

.J t . U Hail�P�!;th��S� X� · Co·r;;i�i�;· : : : : : : : : : : : : : : � : : :  !�:��� 
Hot water hags and ice bags and stoppers YOU'll tind it always convenient to for same Meinecke & Co 40 405 

have as a useful a�d instructive book Incubators at;d brooders, J. w: 'M'iii�r' ·C�: : 40;420 

Montgomery & Co.'s Tool Catalogue \ i�}:I;;'e�i,"����g�tllt�1�tll l?Oc�,�';P';�Y : : : : : : : :  :g:�� 
c.f)�r�u�I�'1lrg�f��fJ�s��c�:f��z�n� i Listing and. adding ma('hlnes, combined, Felt 
4� lns. Sent by mail for 25c. , �  Tanant Manufacturing Co . . . . . . . • . .  40,417 

MONTGOMERY & CO 
Lublicants, R. N. Nasoll & Co . . . . . . . . . . . . . . 40,411 

105 Fulton St.. New York City.. 
Mart���ag�l�!na 

. .  ��:���' . .  ����:.� 0 ��.� . ���� 40,385 

'Astronomicav, 
I Engtn�ering 

. Instruments 
MANUFACTURED BY 

W. &, D. lUOGEY. 

. 

Bayonne City, N. J. 
rF' Send jar Catalog1U. 

Medicinal preparation in tablet form, Dr. 
Parker Med. Co . . . . . . . . . . . . . . . . . . . . . . . . 40,:198 

Medicine for treatment ot certain named 
diseases of horst's, Bradbury Equalizer Co. 40,402 

Packing, machinery, C. A. DanieL . . . . . . .  40,410, 
Paiut and varnish rPDlover, H. K. Sidh' . .  40,410 
Paints, prepared and mixed liqUid, Jewell & 

Villson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,40n 
Pra('tice apparatus, cl'rtain nampd, Sub Tar-

get Gun Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,415 
Publication, serial, Francis Brothel's . . . . . .  40,375 
Rpmedh-s for certaiIi named diseases, Rio 

I , 75he Solar 
S y s t e m  

By PERGIVAL LOWELL 
I'ROFF.f'lSOR OF ASTRONOMY, MAS�ACHUSETI'S INSTITUTE 

TIii:CHNOLOGL 

I H ll.�:CTOll. LuWELL OBSERVATORY, ELAGSTAFF, ARIZONA. 

Author of' ., Mar-fII," etc. 

$1.25 nft Postage 8 cents 

In this volume are published six 

popular lectures delivered at the 
Massachusetts Institute of Tech

nology. The chapters treat of 

our Solar System, Mercury. Mars, 
Saturn and its System, Jupiter 

and his COlnets. and Cosmogony. 

They are illustrated by numerous 
diagrams and tables, and margi

nal note�in red. 

HOUGHTON. MIFFLIN 6. CO. 

BOSTON 
Publishers 

and NEW YORK 

PRICES, REDUCED t���? 
• a 001' ."un Cabinet 82.2lli each 

•• 3.lliOeach 
6.10 each Head Steam. Attch. 6Gc 

Guaranteed. $2. Book with all .. Quakers. n for our New Cata-special 60-Day offer. miss it. Your last New plan, Dew 
men, mt:..::::!.W'!���: ng rich. Plenty territorY. 
World BId •. , CincinnatI, O. 

THE AMER.ICAN 
THERMO-CALL 
BUTTON discove1'S and 1'eports fire automatically. Can be attached to the existing wire!! in notels and manufacturing plants. Invalu!l.ble as a life anll JlToverty save1' .in residences. No pO!l'lihle ch:mce for fire to secure headway without," sounding alarm. Permanent, not fusil))e. 
Amerhonn Thermo-Call Co •• 

ROlli ton, Mn8fi1. 
Mus. of thermOl'ltatil: devices of an kinds 

Chemical Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,400 
Rpmedies for indigestion, W. R Nichols . .  40,3�m 
Remedy for piles, D. Weeks & Co . . . . . . . .  40,401 
Ribbons, satin back velvet, Abegg & Rusch 40,BSO 
Roofing materials, C. B. Jameson . . . .  40,4]:1 
Salt, table, Ohio Salt Co . . . . . . . . . . . . . . . . . . . .  41), :lS7 
Savings boxes, metal, Edmonds-Metzel Manu-

facturlllg Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,414 
Shirts, J. M. Robinson, Norton & Co . . . . . .  40,:n7 
Spool cotton, A. King & Co. . . . . . . . . . . . . . . .  40,B81 
Syrup and carbonated beverage made tht'rp-

from, certain named, G. S. Prpstoll . . . .  40, :m5 
Tea, Compressed (Whole Leaf) Tea Syndicate 40,:19a 
Tobacco, smoking, British-American Tobacco 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,R96 
Washing machines, Capt. M. C. Randleman 

& Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,418 
Washing solution, clothes, J. E. Craig . . . . . .  40,408 

LABELS. 
"Auritone D. & D.," tor medicine, Dinet & 

Delfosse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lO ,01 3 
"Flashing Beauty," for canned fish, Acker 

MNrall & Condit Co . . . . . . . . . . . . . . . . . . . .  1 0 ,020 
"For Your Liver's Sake Podophylets Take," 

for medicine, M. C. Stephens . . . . . . . . . .  10,012 
"Gibson Musical String Co. 's Columbia 

Brand Steel Strings, " for musical strings, 
Gibson Musical String Co . . . . . . . . . . . . . .  10,005 

"Gilberts Self Packing Gauge Glass Pre-
�l'V��se��� . .  ��:� . .  �l.a�� . .  :������

l
�t:S: . .  �: 1 0,OOf) 

"Harrington's Strictly Pure Extracts, Es
sences and Preparations," for extracts, 
essences and preparations, Schlotterbeck 
& Foss Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,017 

l 'Labor's Choice' Whiskey," for whisky, Ham-
burger Company . . . . . . . . . . . . . . . . . . . . . . . .  10,016 

"Lightning Tapioca," for tapioca, W. S. 
Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.019 

"Lilley's Pick Me Up, P. M. U," for medi
cine, R. M. Lilley, Sr., and R. M. Lilley, 
.lr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,014 

"McNamee's Sanitary Mesh-Knit Underwear," 
for underwear, .T. McNampe . . . . . . . . . . . .  10,007 

" 'Nojar' Rubber Heels," for rnhbpr hpels, 

"Ry:�a�' t:����e;;�d��t,' 'B�ttl�' Cr'e'�k ·it;.: 10.0()O 

ena Food Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 , 01 8  
"Star," tor snutt', C . . T. Bachmann . . . . . . . . . . 10,015 
"Sunshine Metal Polish," tor metal polish, 

Sunshine Polish Co. . . .  . . . . . . . . . . . . . . . . .. 10,021 
"Velvet Rubber Heels," tor rubbf'r hf>f'ls, }-.... 

W. Whitcher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,010 
"Velvet skin cream," for cosme-tic, A. F. 

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,011 
"Velvet '\\,T}}ole Heels," for rubber heels, F. 

W. Whitcher . . . . . . . . . . . • . . . . . . . . . . . . . . .  10,008 

PRINTS. 
"Spp Tb(' Bottlf'." for ging{'r ale, Gosman 

Gilll,er Ale Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  704 
"The High Gradp l\Iirror Candles," tor candy, 

Gray Lithograph Co . . . . . . . . . . . . . . . . . . . . . . .  703 

A printed copy of tbe specification and drawing
of any patent in the forpgoing- list, or any patent 
in print issued since 1863, will be fnrnished from 
this office for 10 cents, provided tt(- namE' ani) 
number ot the patent desired anit the date he 
�iven. Address Munn & Co. , 361 Broadway, New 
Ynrk. Canadian patents may now be obtained hy the in
ventors for any of the inventions nampd · tn the foregoing list. For terms and further particulars address Munn It Co., 361 Broadwa)" New Yorll. 

4' The Heart ofthe (;ontin�Ilt./' 

1 l , 1 26 MILES 

of railway ea.t of Chicago, St. Louis and the 
Missi�81ppt River, witb eastern terminals at New York, Boston and Montreal, are embraced 
In the 

NEW YORK CENTRAL LINES 

For No. 3 of the Fou1'-Tuc.k Series, containing a map show· Ing this Central R'1.ilway Systtllll of America, send a two-cent 
stamp to {�t:orge H. Daniels, t-:enerul Pa.' •• senger Agent, New YorkCentral R. R., Grtmd Central Station, 1\�w York. 

" KEEP COOL" 
HOW ? WITH HOT AIR 

GREAT POWER LEAST EXPENSE 

�D.:\"f�e�aW
o

g CALORIC FAN ENGINES S8. 
MOST POWERFUL WHITE LICHT 

liUDRlM11 
Macto La.teJ"ll8, Picture KaehhleSj 
Fllml!l and Sllde.. Boultht and Sold. 

HARBACH O. CO 809 Fllbert8treet, '. • PHILADELPHIA, fA. , % "CENT per CBNT" 
A. Mont.hl, MagazlDe for ID't'estont-present

ing facts. figures and information in an in
teresting manner-50 hat. a ,ear.. Three rJ months' trial SUbscription 10 Centl, stamps or silver. Sample copy free. 

MilcheU,SdtiIkr & Barnes,5z BWilY.NewYorll 

PR.OPOSALS. 
sEtn�����prh�St��t_m,I.!'e \� �:.fr����k�i. ville. � Y .• until one O'clock P. M., 'Wednf'Sd8Y, June 
24th, 1903, and then opened, for furnishing and deliverin� mi�c�llaneou8 a.rticles required for the use of tbe Lhtht-House Establishment duriulZ the fiscal year to 
end June 30, 19<M, in accordance with speCifications, 
�.r:�n�� 

wbi�:b�!l� ��k Jlfg.rt����oand otlIer InfoI'· 
MAJ'S'R WILLFAM �. RUSSET,l; u. s. A., Engineer Third Light-House District. 

Mathematicians Wanted 
The profe.slon of actuary,hlp offers a splendid field 

for those possessing muthematical ability. a8 positions, 
command $4,000 a year and over. Our course 18 prepared 
by iear:J inl{ sctuaries and 1s under tbeir supervision. Adrlre�s 
HOME COR.RESPONDENCE SCHOOL 

416 Walnut St., Philadelphia, Pa. 

. •  THIS BEATS N EW JERSEY. "  
dJira�ellJt�U�� ����r���tg ��ot�I�����y�l��': and forms to PHILIP LA WRENCEJ.late Ass't Hec. of State, Huron. S. Da.lL or Room K. 20th noor, 220 R'way, N. Y. 

F R E E <;!,J�I�e':,tnY�aIA�g�lrts�ctural, !lclentlfic 
Prospectus for 1903 for U Architects' and Builders' llagazinet monthly. '2 a year. 

WM. T. COMSTOCK. Pub .,  23 Vilarren St .. Ne� .York. 

? f" M

.

ental N'uts."-Can you crack 'em? 
.. 1400 Connndrums and Riddles." l to' Knots."-100 catch problems. • " Puzzle Book."-Can you do 'em? 

Puzzle Books. 10c. each. all 4 for 30c. 
Home Supply Co" D. 1 5 ,  132 Nassau St., Nelli York. 

Are:O��ln�,:;�t;gJ�t �il'll�'ii Model or Experimental 
WHAT WE DO-HOW WE DO IT 

will b e sent t 0 you on request. 
KNICKERBOCKER MACIIINE WORKS, Ine., 

8-10-12 ,Jones Street, New York. 

DRINK PURE WATER MODELS l�ve!t�!:�!!!�P;d�J;,!�1 �gi�e�i. 
If you want to be healthy. Don't E. V. BAILLA R D , Fox Bldg .• Franklin Square, Nelli York. venture on drinking doubtful water. Always use the 

Filter 
which comp letely removes typhoid and cholera germs from the water. Send for 
Circulars. 

BERK.:FELD FILTER CO .. 
4 Cedar Street, New York. 

I Print My Own Cards 
Circulars, nSwspaper. Press, $:;. 

�r:ge;r"��t. Ip�'iUn(h!l:���y o�t�';: Type 8t'ttlmc easy. rules �ent. Write for catalog,presses, type, paper, etc., to factory, The Press Co .. Meriden, Conn. 

AN ENGINEER'S LIBRAR.Y. 
An absolute Encycjopredia for Emrtneers or for Steam 

Users, ElectriCians, Firemen and Machinists" is the 
HANDBOOK ON ENGINEERING. 

By HENRY C. TULLEY. 
'l'hird edition, enlarged aud revised, 5,000 copies, now ready. Sent anywhere on receipt ot priCt�, fH.t,o 

money back if diMB8tlsfied. 900 pages. 400 fine illustra
tions, TlIoroughly reliable and practical. Handsomely bound In leather lIDd !lilt. Pocket-book form. 

H. (J. TULLEY & CO., 
1060 Watnwrt.ht BId •• , St. Loul •• Mo., U. S. A. 

A G O O D I.N VEST M ENT Fur $1.1;J ;;''in';,t�l�et&�J.Yo�gr:rthnf�lffiE��� tions;for lparnlng TELEGRAPH 
OPERATING. A1asctnating study 

that will entLble you to earn good wages. Send 25cents for universal dating stamp. 
by mall, postpaid. Send for our catalog. 

EstabliBhed 187U. 
20 Park Place New York 

The best and most serviceable prepared roofln,;: on tbe market. It is durable, fire-proof. and does 
n
�0���

i
�:f3�

n
t��ay in 

rolls containing lOll sq. ft. 

Chemical & Mfg. Co., 18 Battery PI., Nelli York 

'MOD L 10 C ATA COC UL S ' R L C 

UN ION  M O D � L  WORKS 
& C. E. A R5 @ 1 9 3  CLARK CHIC. G O .  

I INVENTIONS DEVELOPED. I WALTER K. FREEMAN, M.E. Special machinery, electrical and chemical ap-
8:fr;:: �:����n����.

t ���23��� ����:�: 

MATC H M A C H INERY. 
BIG MONEY IN MATCIIES. 

We maDufacture everything pertainin� to the business. The Very Latest Process. We will furoi.1I a manager or teach any purchaser the bUSiness. 
F. W. MURPHY & BRO., 

1118 Ashland Block, Chicago, Ill., U. S. A. 

N liME PLATES-EMPLOYEE CHECVS 
f\" :KEY TAGS. BAGGAGE C'KS & BADGES ' l\ 
J ROB B I N S  MrG.Co. 58 KNEE LAND ST. S£ND FOR CATAi: o r. u£ " B O STO N .  M A S S .  

$2.50 

AEOLICRAFT Model Yacht 
S!\ih. on a tight wire; r,oe!! about antomabcally al each end; }(eeps in motion as 10ngns the wind blo ..... !> 

The Latest Scientific Toy •
. 

Fascinatmg to old and young. Beautifully made. 
S:nlt'le, '2.50; 

PaIr, for rncins-. '4.00, prepaid. 
Send for deseriptiVtl booklet No. 9, me. 

FRA.NKLIN MODEL SIIOP, 
128 W. alst Street, NEW YORK CITY. 

. . . Upright Drills ... 
F�gWJ'�eMs�I�'i:lln�'!l�t/���k f6'i2��t Back Uearp.d. Self Feed Drill. Send for Catalollue and Prices. 

W. F. & .J OHN BARNES CO. 
(E'!tabliIJhed 1872) 

1999 Ruby Sf., Rockford. III. 

100 copies from Pen6written and 
50 copies from Typewritten original 
we are willing to send a. complete jj Duplicator" without depolllit 
on 10 dOY8' t�lal. 

Inf.o Th�h;��c\o �i'l�U;e�:,r���erl�:::�s��n¥;I�li�����.no r,;;i(�:el�� complete apparatU'.l, size No. 1 .  t7 .50, Rubject to 1� tr adt: tiim'4'lllllt of 
33� pt'!' cent., or '5.00 net. 

FELIX F. DAU S  D UPLICATOR CO., 
Daus Building, 1 1 3  John St., New York 

© 1903 SCIENTIFIC AMERICAN, INC. 
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The 

Winton 
U Governor= Button " 

no yon know what it is f It. is :l Illtll! "prill1{ Io,.Ul>n thE' l'Iize of a 
nickd. },lIKeI'd wht:re it ,'Olllel'i Ulul�r tht> ri"hl fout of Iht! Ilri\"t�r. RDd 
thiR little button contrnlR tht: "'pt!ell l.f thi� :o4l'll'llIli,1 toUrillg' car. 
SUI:b iM WINTON simplicity. Write fnr cftt.RI"�lIe. 

THE WI NTON MOTOR CARRIAGE CO .• Cleveland. O. 

A SUCCESS 

The New FISK Detachable 
Write 

FISK RUBBER COMPANY 
C hicopee Fa.lIs. Mass. 

CRESTMOBILE 8 
$750 
T b e most 101<1-
cally construct
ed car made. 

Write for cat. 
Otber models 
at $�OO 

and 8��o. CREST MFG. CO •• Cambrtdce. Ma •••• U.S.A. 

~ 
Squabs Pay ft:�! 

F_ Easier, need attention only part of I time. brln
l 

big prices. Raised In one 
\ fu��:r8, w�t�8e'i!�

ve 
S:�� rg:IWG£i: I 

BOOKLET and learn tbts immense/y l 
rich home industry. 

Plymouth Rock Squab Co .. 14 Friend St '. Boston. Mass. 

fte 
Best 

Non-Magnetic 
NICKEL SILVER CASE 
Fully Guaranteed 

For sale by 
All JEWELERS 

lllustrated Booklet 
on request, showing 
COLORED 

FANCY 
DIALS 

The New EnsJancl 
Watcb Co. 

Factories WaterblllY. COD. 
O:f1l.ces 

NewTork, Cbicaeo, San Francisco. 

BRISTOL'S 
RECORDING INSTRUMENTS. 

Pressure Gauges, Vaellum Gauges. Volt· 
meters, .A.mperemeters, Wattmeters, and 
l1Jermometers., make continuous records 
Day and Night, Will pay for themselves. 
:;'�'i�nl�����rA.ft�lV='I:T

e�;;:,,::! 
lars and Specimen Chart. The Bristol COIDl)any. Waterbury Conn. 

SILVER MEDAL PARTS EXPOSITION. 

CHARTER ENGI NE 
USED ::Y A:':-Ab�E 

FOR AN Y PURPOSE 
Statlonaries. Portables, Sawing Outfits. 

Hoisters. Engines and Pumps. 
Fu >l',-Gasolln';j 

Gas. Distillate. S��':�::f't�t Y'';:J!1. '::'�':rTUlN'[=!' 
CHARTER GAS 

Beauty and Uti 
Every business man knows the annoyance of loose sbln cuffs. Every wise busineSM man ought to kllow that tbey can be easily fixed and regulated to any desired length below the coat sleeve by using 

W asbburne' s (uff Holders 
Tbey can be Instantly attacbed or de-

� :ai:e ,r��IJ::.er come loose-have a 
1llustrated catalollUe on request. 

Sample pair of Culf Holders 
sent by mall on receipt of 200. 

Box S.AMERICAN ��!b��;: CODIl. 

�1!f- RIVETT � i LATHE : � No up-to-date manufacturer can . 
alford to do without It. I HIGHEST AWARD wt¥�:.:'lf�:�!!!M,'k� I 

F aneuU W atc:h Tool Company , 
BRIGHTON, BOSTON, MASS., U. S. A. 

Scientific American 

Tbese delightful 
. 

and bealtli-glvlng cruises, upon tbe pal
atlaltwln-screw steamship PRINZE55IN 
VICTORIA LUI5E are unsurpassed. 

I A cruise of 22 days to Ham-

MAY 30, 1903. 

C O LD G A LVA N I Z I N G  
A M E R I C A N  PROCE S S  N O  R O YALT I E .l  

SAMPLE.S " ',u I NFORMATION O N  APPLICAT ION  
N I C K E L  
Electro· Plating 

lpDaratUi nd laterial. 
TH. 

Hanson & Van Winkle 
Co., 

Newark. N. J. 
1lI6 Liberty St., N. Y. 

00 & 32 S. Canal St. 
CblC8jlo. 

S 1 AU varieties atlowes�prICes. Best Railroad 
Track and WBI<on or Stock Scale. made. C a DS Also 11m useful artICles. Including Sates. U S� Machines, Bicyclefl. Tool8. etc. 8ave 

Money. Ltsts Free. CHICAGO SCALE CO .. · Chicago. III 

• burg and return. Rates $200 and 
upward. To Norway, the North Cape 
Spitzbergen by Twin-Screw Cruising Steamer 
PRINZESSIN VICTORIA LUISE, leaving Hamburg. 
July 28, 1903. This is an ideal Summer trip. You 
escape the heat and cruise around in cool latitudes. 

2 A cruise of 23 days from Hamburg and re
• turn. Rates $200 and upward. To Norway, 

Sweden. Russia. and Denma.rk, by the Twin
Screw Cruising Steamer PRINZESSIN VICTORIA 
LUISE, leaving Hamburg August 23, 1903 . . A trip 
full of. historic and scenic interest for the tourist at 
the most delightful season of the year. Stops lIade 
at all Important points during voyage. ri�!��2��� 

FOl' dates o f  depal'ture to a n d  from N e w  YOl'k by the Hamburg- Amerlcsn Line's Twin-Screw Express and 
P8SSen�er Steamers, in connedion w i t h  abo\'e t�TuIKe", Mf' e  Tf'lZlIlur TranMtlantic SailiD� Li8t. Thl"ough nte8 
'l,uoted on demlUJd. Specild pamphletK, ("ontn.inln� full dt·lu·rlptlonli of the !\boye trip!!, wtll he !lent upon applica ... 

tJOn to the 

HAMBURG-AMERICAN LINE 
3D-37 Broadway, lInr Yorlr. ; 1221 Wr.blllt Stroot, PhUadelphla; 159 1laJuIolph Stroot, Chicago ; 70 State Stroot, 
Boston ; 106 North BrO&dw.y, St. Loull ; '01 C&lUornla Street, 8&11. Fraucllco ; · 116 Euclld Avenue, Clevelaud; Ohio 

MDRRILLS 'H ERCULES PUNCH 
WILL Pu�OH A I" INCH HOLE nlRO .'8S�UOE SHEET IRON 

SIMPLE IN OPERATION 
INEXPENSIVE 
DURABLE 

I N TERCHANGEABLE 
CONVEN I E N T  

THREE S I Z E S  OF OIES WITH EACH PUNCH 

WR I T E  FOR FURTHER I N FORMAT I O N TO 
CHAS.MoRRILL 1171 BROADWAY NEW YaRK. 

ElEGIBIGDl TESTIIG 
If you wlsb to know the properties of any electrical 
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mlgbt be of great value to you. 
NEW YORK LABORATORY. LAMP TESTING BUREAU 

8tb Floor. No. · 14 Jay Street, New York 

Projection Apparatus 
(01' sdentiRc work. l-inperiol' in accuracy and convenienC8. 

Bausch � .... �!.':.hN.�tical Co •• 

lImTON 

PALATABLE 
WATER-STILL 

Produces an absolutely 
pure and aerated wa
ter ior manut"acturlDK 
orA'fl:��a\f���DY 
.. team' boiler. 

Made in all slze
:t, 

from 
�at:r �r ����� d tilled 

In use In U. S. Army and 
Hospital Marine service. 

Write lor catalogue. 
PALATABLE WATER·STlLL 

COMPANY. 
Boston. Mass • •  U. S. A. 

PTAezoost silfidaclopY cernentKJDDLilde:· 
'I'IIE 

FPIN 
THE GRIFFIN MILLS which we ha.ve sold for this 
purpose will produce 50.000 ba.rrels of Portla.nd cement 
a.. da.y. or over 15.000.000 ba.rrels a.. yea.r. No other 
mill approa.ches such a record. beca.use no other mill. 
he,il'lt. to work a.s chea.ply or a.s sa.tisfa.ctorily. Write 
for our illustra.ted descriptive ca.ta.logue. 

IIADLEYPlJLVRIZERCO. BOSTON.HEWYORK.CHICAOQ 

Orient Motor 
Bicycle 

� POTTER'S .. SPRING " BRAKE ' BLOCKS. 
Ad"pts tbe.whole.length of shoe to wheel 
under all circumstances. Does not squeak. 
rattle. jump. or freeze up. Will bold rubber - wear shoes-without boltR or screW8. Rpecial 
�':.�';.� !}���Mr.�:¥l'�3�0��r�: y�tJ�l.a:. 

Cbt CyptWrittr €xtbangt 
l J.ii .Barclay St .. NEW YORK 
124 La Salle St . •  CHICAGO 
38 Bromfield St., BOSTON 
B 1 7  Wyandotte St., 

KANSAS CITY. MO. 
209 North 9th St .. 

ST.  LOUIS. MO. 
3 H. P. Speed over 40� per bour. Price $2�O. 

Tbe Most Powerful MotOi''BlCycle In tbe World. S 36 Callfo.rn.ia St .• 

SAN FRANCISCO. CAL. . 
Write J()T Catalovue, W AL TRAM MFG. CO.. Wa:ltham, Masa. We will save you from 10 

are no e
�
�g:��t�J;:��t�:

��j are in �� 
In all parts 

Launcbes ln stock. Send f()T Cataklgue. 
PALMER BROS •• 

Cos Cob. Conn. 

to � on Typewriters of ,,11 mues. Bend f()T Catalogue 

J E S S O P  S T E E L  C C?  M F R ;;  O F  CR UCIBLE SHEET S T E E L  W A S H I N G T O N . PA . 

W· E. L·L DRIL�IIIG 
Machines 

Over70 sizes and styles. for drilling eltber deep or 
flballow we1l8 1n any kind ot Boil or rock. Mounted 
on wheels or on 81Us. With engines or borse POWPrB. 
Strong, simple _ and . durable. Any mechanic ca� 
operate tbem easily. Bend for catalog, 

New York Office. 136 Liberty St. WILLIAMS BROS;. Itbaca. N. Y. 

Kerosene Blue 
Flame Oil Stove 

Makes its own gas. No odor, no smoke, no dan�er, 
no wicks. Best in the world for cooking. G,ves 
twice the heat at Ie"" than half the cost of gas. P�ICE $;J.7S, and upwards. Send for Catalogue. 

8'h. KROTAL BURNER CO., 197 Fulton Street, New York 

© 1903 SCIENTIFIC AMERICAN, INC. 

The 
Cheapest 
Belting 
No other bdting is so cheap to buy for act
ual use as " Royal Worcester. Positively 
gives the best service. Pure oak tannage ; 
uniform strength ; weighs the most ; there
fore greatest belt power transmitter in ex
istence to-day. Saves loss of power, time, 
labor, machinery ; prevents accidents. 
You can test it free on your own machinery 
-if you say so. 
Let us quote you price, and give you some 
belting facts. 

GRATON & KNIGHT MFG. CO. 
Oak LeatMr Belt Makers, Worcester, Mass. 
- _ . _---_ . .  _ ---------
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