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NEW BOOKS, ETC. 
kMERICAN HISTORY AND ITS GEODRAPmC 

CONDITIONS . By Ellen Churchill 
Semple. Boston and New York: 
Houghton, Mitfiin & Co. 1903. 8vo. 
PP. 466. Price $3. 

In tbls excellent though not too scholarly 
work, tbe autbor bas traced In no uncertaIn 

manner wbat may be called tbe infiuence of 

tbe geograpby of tbls continent upon tbe hIs­
tory of tbe UnIted States. In otber words, sbe 

bas sbown tbe eft'ect of tbe explorations of tbe 
earlier adventurers, tbe consequent spread of 
geograpblcal knowledge among tbe people of 
tbe East, and tbe resulting growtb of tbe 

Vnited States to a continental power. One 
fact stands out promInently In tbls geograpbl­

cal estimate of our posItIon, and tbat Is tbat 
our course of f cqulsltlon bas ever trended i 
westward; tbat It bas overstepped tbe boun-! 

darles of tbe Pacific. bas reacbed Ha wall and '. 
tbe Pblllpplnes, anlj now seems to bave ac­
quIred no unImportant posItion In Cblna. A 
cbaln of blstorlcal events bas determIned tbat 
tbe commercial outlet of this country Is to be 
found In tbe Far East. Excellent blbllogra­

pbles are to be found at tbe end of eacb 
cbapter, wblcb slmpllfy tbe problem of re­

tracing the ground tbe autbor bas covered. 

LE POINT CRITIQUE DES CORPS PURS. 
E. Mathias. Paris: G. Naud. 
8vo. PP. 255. 

Par 
1904. 

Tbls llttle volume, as Its preface Informs 
us, Is a natural development of tbe autbor's re­
port to tbe InternatIonal Pbyslcal Congress' 
beld In 1900. It Is an exbaustlve exposItion 

of all tbe facts wblcb tend dIrectly or IndI­
rectly to tbe study of tbe critical poInt ot 
pure bodIes. It must be confessed tbat tbe 
autbor bas proceeded wltb consIderable Impar­
tlallty. He blmself, bowever, seems to favor 

tbe llquldogenlque Idea of Traube. 

J AHRBUCH FUR DAS EISENHUTTENWESEN_ 
Ergiinzung zu Stahl und Eisen. Ein 
Bericht iiber die Fortschritte auf alle>l 
Gebieten des Eisenhiittenwesens im 
Jahre 1901. 1m Auftrage des Vereins 
deutscher Eisenhiittenleute bearbeitet 
von Otto Vogel. II. Jahrgang. 
Dusseldorf: August Bagel. 1903. 
Price $3.50. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

December I, Igoj. 

AND EACH REARING THAT DATE 
LSee note at end ot list about copies ot these patents. I 

Adding machine, C. Wale$......... .. .... 745,539 
AddIng machIne carryIng mechanism, C. 

Wales . . .. . . . .......... ............... 745,542 
AddIng machine correcting mechanism, C. 

Wales .. . . . . . . ............ ........... 745,540 
Adding macblne multiplying mechanism, C. 

Wales .. . . . . .......... .... ............ 745541 
AddIng macblDe zero resetting mechanism, 

C. Wales ........ .. .... ................ 745 543 
Air brake, Ill. H. NelI ...... ...... . .. . ..... 745,':35 
Air brake, C. W. Valentine................ 745,�34 Ail', utilIzatIon of compressed, R. Nutty .. 745,37:S 
Anode book, .'. W. Cann .................. 745,479 
AutIbuntIng devIce, A. Cburcbward ...... 74t>.a.:a 
Apron, storm, A. C. Holden ........ . ... .. .. 745tGIa 
Asb can cover, J. Koslopsky .............. 145,964 i 
Baby comforter, H. Spencer .............. 745,9�,J 
Ballng press, E. R. Kerr ............. ..... "145,826 
Band cutter and feeder, J. T. Smltb ...... 745,741 
Bandoleer and waist belt r16e ClI..-l·il'l', com-

bined, E. H. B. Laing ................ 745,866 
Barber ebalr, F. H. WHsdorf .............. 745,7U6 
Barrel beater, A. A. Gobn ................ 745,435 
Batb mat, portable, W. E. AIII·n .......... 745,55a 
Bearing, compensating knob, C. J. Caley .... 145,568 
B"arlng construction, baH, W. H. Makutcban 745,638 
Bearing for freely oscillating centl'.tugal ma-

cblnes, L. Hlr!. ....................... 745,611 
Bpatlng engIne, E. A. Jones ........... _ .... 745,!j59 Bell, spring, Haas & Crow ................ 745,345 
Bed spring, J. L. Barnamnn .............. 745,764 
llt'dstead corner fastenIng, C. Vallone ...... 745,695 
Bedstead coupling, E. F. Tubach .......... 745 5a5 
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HEAVY SHEET STEEL FORM£D TO ORDER 
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LUeS AND BANDS FOR TANKS AND WOOD P I P E  CONDUITS 
Card us u p  u nder above speci alties 

Dr. A. REED'S CUSHION SHOES 
FOR MEN AND WOMEN 

A Discovery in Shoe Comfort and Bodily Buoyancy 
II" .... U' •. "., ...... I, ... '.'I'.,. 

NG Col dS. No R heu mati sm. No P neumonia. C u res al l Foot Ai lments 
Cau sed by Other Shoes. Tryon a P ai r  

"' ... 111111",11111111111111,,11 .. 

For Sale at followin g Exclusive REED Stores: 

621 Sixtb Avenne, New York. 3Z Adams j;jtreet, Cbleaeo. 
179 Market Street, Newark. 79 Woodward Avenne. Detroit. 30 Nortb 13th Street, Pbiladelpbla. 331 Snperlor Street, Cleveland. 

31J Frankstown Avenne, Plusbure. 410 Nortb Broadway, St. Louis. 
And Sold by One Shoe Dealer in Every City Throughout the United States. 

J. P. SMITH SlIDE CO .. Cblcaeo, Makers, JOHN EBBERTS. Bnffalo, 
SHOES FOR MEN 

TONNEAU 
TOURING 
CAR 88 

The strong-est and mOst 
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l!li)i ModelooK" Rambler. 

s l x tf'e n ac:ua.l borse 
power, carrying five per­SODS, complete with bra.es 
beadlll��t; bras. oU side 
II g h ts and brass born, 

S 'f �200 
at the]acw11l. 

SHOES FOR WOMEN 

:\lodel .. L" exactly !Ike Model" K." but IItted complete With canopy top, cwtalDB. Plate glass swlnRi� front, lamps, born alld sWe basket .. S 'f ,3"50 atthefacw11l. 
All Rambler Carll are controlled by one lever: have full elllpt.i" spr!J>jlS: two powerful brakes. �:me on tranflmisslon tbe other 00 eaCh rear wheel. lluuCl19 "J." " K·l �nd .. L" bave thlr Y-inch wbeels aOd large tlt:etl; elghty-four_incb wheel base; tlV()-�l1inrlor op .. 

�:;�ed���T ib��ld�
Odels ba.ve posltl'te wheel steering device; Frencb .dy e bonnet: 
Sha-U we senli you com1!iet.e fllustrated catalog"e 

explaining each special potnt of Rambler superioritv' 
THOMAS B. JE.FFE.R Y &. COMPANY. H.enosha, Wisconsin CHICAGO illIASCH::;04 \\aba.bAve. BOSTON BRANCH: U;Columbu. Ave_ 

B<"t topper, C. H. Arft ....... ............. 745,556 
_____________________ . ____________________ _ Bplt, fastener, F. H. Smith ................ 745,53a i -_

. 

Belt guide, H. Parker, ..... ..... .......... 745,377 1 
Hev,·1 slulug bend, )<]. C. Price ........... . 745,906 
Binder, loose lenf, Nortbcott & 1\lounsey .... 145.372 
Binder, temporary, S. D. Page ............ 745,896 " Blank stringing machine, J. H. Russell .... 745.389 1 . 
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!lIlhbiu hold"r, H. W. 8catcbard .......... 745,528 
Boiler scraper and cleaner, H. C. MlIl,". 745,642. ' 
Bolt cUpper, H. K. Porter .. . ..... . ..... .. 745,905: 
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Bottle carrier, Rosmann & Bartbold ........ 745,674 
Bottle closure, J. F. Perry ................ 745,380 
Bottle, non-refillable, M. �L Addison ........ 745,552 
Bottle, non-refiUable, 1. N. Burke .......... 745,566 
BotUe or Oask, �'. R. Jobnson .............. 745,858 
Bottle stopper, J. C. Bowers ................ 745,477 
Bottles, Jars, etc., metalliC closure for, A. L. 

Welssentbanner ....................... 745,702 
Bottles or the llke, macblne or apparatus for 

Corking and labellng, Higgins & Ed-
monds . ............................... 745,840 
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MURRAY 
CORLISS 

ENGI.NE 
Rolling Mill Type 

Our latest design for extra heavy duty. RSller-lally ada.pt�d for direct connectlon to electric light or power J[enerators. 
CatalO(1Ue M 

Murray Iron Works Co. 
Burlington. Iowa. V. S. A. Eottles, etc., stopper confiner for flexIble, C. .. _____ ._._� ..... ________ _ F. Cushing ........................... 745,421 

_ " , �---_-_--__ -__ -------_-----------"" Bracelets, rIngs, etc., appar!\.tus for making r:":�:;'::"-'"'' ¥ '
. 

".�.',' • ". :.� . .. ... 
and ornamenting, J. Aril'loyl. . ..... . .... 745,555 " , :.. . . . , 

Brake mecbanlsm, raHway, F. W. CbalIee .. 745,5691 '
.' , 'TlIE- SYSTE.M­

Brake shoe, etc., removable, C. \V. Larsou. 7l!l.:t.-I!�: ":"'� �" ntAT M.Ab& . 
Briquet macblne, F. Meyer ................. 745,968 .. , ' . . . .. 
BroHer, G. C. Parlsb ..................... 745,276 I.: ... 
Brusb, J. E. Currie, Jr ......... .......... 745,420 t · .. · 
Brusb, J. J. Brokensblre .................. 745,775 J ' 
Brusb, fountain, J. T. Lang!ll .............. 745,503 f:' _.-. ....... .... 
Brush, paint, E. Vegla.d dlt Labonte ....... 745,405 : 
Buckle, cross Ilne, H. C. Guttrldge ........ 745,602 
Buckle fastening, T. Morton . ........... .... 745,884 . 
Buckle, harness, J. Holets ................. 745,495 
Burner, F. B. Petteng!!! ........ ..... .. ... 745,518 'I 
Burner, G. Macblet, Jr .... " ....... ........ 745,872 
Cabinet, kltcben, G. L. Craig .............. 745,574 
Calculating device, Finigan & Wleda ....... . 745,586 
Calculating macblne, A. E. Bergey ........ 745,562 
f'alenderlng macblne, W. J. Foley ........ 745,340 
Camera multiplying attacbment, A. L. 

Swartz ................. ............... 7·Jr�Jj�� 
Can ends, cutting, J. Le-e .................. 'j .Jt').,-tni) 
Candle bolder, A. Grsef .......... ......... 7-1",i\9� 
Cane loader, A. J. Savoie ........ ....... 745.!ll1 
C:ar brake. W. W_ HoPkin . ... __ ... 745,848, 14:),84U 
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HOW TO BE STRONG 
Get this FREE Book 

"The SyStem Tbat Made AI! StroDjl" Men Etrong." It Is an IntereBt!nl!. Instrnc­
tlye work on pbyslcal culture. eJ:plalnlng and ;JroviIljl the prinCIple of 

Progressive Weight Lifting 
Iththetrue methodot muscle development-the metbod used bY an famous 
�:�� ���If('��iy �i;�a��!.r�����:f�=W: r��bD:ri�����;'�t

i
�r������ 

. health. statuesque pbyslque and great strength. ji'un course of Instruction 
.free witb every . 

MILO ADJUST ABLE BAR-BELL 
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. learn all about tbe best srstem known. 
THE MILO BAR·BELL CO •• 414-M, MarIner Building. Philadelphia pa. 

© 1903 SCIENTIFIC AMERICAN, INC 
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Car bulIer, W. F. Richards • • • • • •  _ ••••••• 745,667 
Car coupllng, automatic, W_ Eo Crook •••••• ' 745,794 
Car IIglitlllg system, R. F. Hall. _. _ • . • • • • •  745,830 
Car, motor, E. HospltaUer .. .. .  __ . ... . . . . . .. 745,441 
Car, ra!lway, J. 1\1. Hetfield . . . . . . . . . • • • • • • .  745,839 
Car step, C. SeUergren ........ ... .... ... . .  745,916 
Car wbeel, G. Newland . . . . . . . . . . . • . . . . . . .  745,650 
Car window, street, W. O. Mundy .... ...... 745,645 
Cars, crippled drawbar for locomotlvp. rail-

way, M. C. Blakeslee .. .. ........ ..... 745,771 
Carbon chlorids and siJicon, prodUCing, F. J. 

Macbaloke .. . . . . . . . . . . . . . . . . . . . . . . . . .. 745,637 
Carbonaceolls substaDces, apparatus for sepa-

rating and collecting condensable, L. P. 
Lowe .......... ...................... .. 745,870 

Carbureter, G. S. Goslee .............. ...... 745,489 
Card clothing, M. E. SulUvan ........ .. , ... 745,974 
Cards, playing, C. C. Merlwetber .... .. .... 745,879 
Carriage, baby, F. Huber . .. ... . . . . .. .. . . .. .  745,619 
Case. See Meat case. 
Casb oarrler, J. L. Baldwin ...... .. .  _ .  _ • • • •  745,951 
Casb register, 1\1. Glesel. ........ ... . .  _ . . • • •  745,595 
Casb register, E. J. Von Peln ...... .. .. .... 745,9a7 
CentrIfugal separator, A. C. Van ({irk • . . . . .  745,1396 
Cbaln, . C. W. Levalley .. ... . : ... . . . . . . . ... 745,atH 
Cbaln link, sprocket, F. L. Sweany ........ 745,975 
Cbalr, G. A. Dutton ........... . ........... 745,aa4 
Cbuck, latbe, C. C. Harris .. .. ............ 745,346 
Chuck or work bolder tor plpe-tbreadlng ma-

chines, B. Borden ................. . .. 745,773 
Cburn, 'r. H. Banks ............ ......... .. 745,762 
Cbute, ore or coal, H. Greer, Jr . . . . . . . • . . . •  745,4aa 
Cigar IIgbtlng device, electric, J. W. Gray .. 745,60U 
Cigar perforator, W. K. Holmes ...... _ _  . . . .  745,846 
Circuit breaker, Hewlett & Badeau ........ 745,348 
Circuit breaker, automatic, E. M. Hewlett .. 745,:;47 
Clock, geograpblcal, H. Scbumacher ....... . 745,680 
Clotb-steamlng apparatus, F. 1. Burgber .... 745,321 
Clotbes clamp, S. Brown . . . • . . . . . . . . . • . . . •  74f1,777 
Clotbespln, J. G. Howard . . .  _ ............ _. 745,617 
Clutcb, G. 1\1. Beard ... .. _ ................ _ 745,559 
C1utcb, friction, N. Fox . ... . . .. . . . ..... .. . 745,959 
Coaster brake, A. F. RockwelL . .. ...... .. 745,672 
Cotl'ee or teapot percolator, W. R. Montgom· 

ery ................................... 745,883 
ColIee pot Indlca�or, A. Uhalt. ............. 745,744 
COlIerdam and foundation, D. D. McBean ... 745,455 
Column support, T. L. Beaufait ... ..... .... 745,315 
Commutator bar, W. L. R. Emmet . ....... 745,aa6 
Conceal fi!llng and sealing macblne, F. A. 

Robinson ............................. 745,972 
Concrete mold, A. Ferguson ................ 745,585 
Condenser, H. D. Baragwanath ............ 745,al� 
Controller mecbanlsm, C. Gulland .......... 745,491 
Conveyer, C. Rasmussen ................. 745,739 
Conveyer, G. F. Greenwood .............. 745,1;21 
Cooker, I. E. 1\I!Iler ............... ......... 745,451 
Corn-busklng and fodder�preparing macblne, 

C. E. Curtiss .......... . .. .. ......... 745,483 
Corn shocker, W. B. Martin ... . ............ 745,73a 
Cornet, C. G. Conn......................... 745,788 
Cotter, H. Jung ..... ..................... 745,721:! 
Cotton cbopper, H. C. Stringfellow .... .... 745,925 
Cotton or rice cbopper, H. E. W. Kirkland. 745,864 
Course and bearing correcting device� J. Bax-

ter ............ .................. ...... 745,314 
Crate, etc., collapSible, W. H. Orr ......... 745,892 
Crate or box, folding, W. H. Crossley ..... 745,796 
CulI, F. X. Mudd ......................... 745,644 
Culinary scraper, B. Donaldson ............ 745,717 
Cultivators, JOinted beam for, 1. A. Brock .. 745,478 
Current meter, alternating, Stern & Lotz .. 745,461 
Current motor, alternating, A. J. Cburcb-

ward .......................... 745,325, 745,957 
Currents of low periodicIty, meaDS for pro-

ducing alternating, W. Meissner ...... . . 745,508 
CurtaIn and sbade fixture, combined, W. N. 

Packer .. . . .  . .  . . . .  . . . . .  . . .  . . . . . .  . . .  . . .  745,895 
Curtain fixture, T. Ebert .................. 745,426 
Cuspidor, raHway car, N. Davis ......... .. 745,484 
CuttIng apparatus guards, supplemental tIn-

ger for, W. Webber ................... 745,940 
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Deatb determInIng Instrument, J. E. Storms, 
Jr. .. ............... .................. 745,685 

Dental dies, making, C. A. Holmes ........ 745,615 
Dental tool, Co 1\1. Freeman ................ 745,722 
Dipper band Ie, B. H. ColIey .... ........... 745,329 
Dlsb wasber, G. W. Hunt ........... ...... 745,352 
Disk drHl, F. R. Peckham ................ 745,655 
Display rack, J. V. Brooke ................ 745,776 
Displaying advertising cards, display signs, 

etc., mecbanlsm for , C. S. Sinclair .... 745,532 
Distillation of ammoniacal liquors, apparatus 

tor the, G. WHton .................... 745,470 
Distribution system, C. P. Steinmetz ...... 745,460 
Dog-training device, F. H. Erb, Jr ........ 745,806 
Door banger, A. F. Coulter ............... 745,716 
Door strip, A. Snorln .......... .... ........ 745,396 
Door, window, etc., closIng device, G. A. 

Cbaddock ............................. 745,783 
Draft equallzer, W. H. Sbell .......... .... 745,681 
Draft rigging, H. T. ({rakau, reissue...... 12,178 
Draw gear and buffing apparatus, M. E. 

Dayton ......... .................... .. 745,425 
Drying apparatus, Olsen & Noxon .......... 745,514 
Drying frame, E. A. Messerly ............ 745,641 
Drying reel, J. D. Gutbrle ................ 745,825 
Dr!ll. See disk dr!ll. 
Drive pipe, J. A. and H. W. Hock ........ 745,842 
Dumb waiter, E. B. Everlngbam .......... 745,807 
Dust beater, R. O. Hammond ............ 745,434 
ElectrIc circuit closer and breaker, T. H. 

McQuown ....... .................. .... 745,370 
ElectrIc currents for low potential use, 

moans for modifying blgb potential, H. 
L. Carpent.er .... . ...... ............. H5,715 

Electric distributing system, R. Tbury .... 745,929 
ElectrIc generator, multlvoltage, G. H. GIb-

son ........ ........................... 745,594 
ElectrIc lIgbt circuits, automatic cut-out for, 

R. J. Patterson ....................... 745,899 
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Electrical elevator, R. C. Smltb ........... 745,534 
ElectrIcal windings from static strains, 

means for protecting, Pearson & Cutcb-
eon ................................... 74�,379 

Electrode, H. Blackman ................... 745,412 
Electrode for electriC tube lamps, D. l\1. 

!tIO')re ...................... ......... 71-"i,·!f-7 
Electrolytic apparatus, H. B. Ford .... . ... 745,5�8 
Electrotbelmic ventIlator, F. de Mare ...... 745,507 
�'!uvator wpH�. fill dalnlsm r.,l· vp�:!.Ii,,� .ll· 

closing gates of, J. Rashklu......... 7-15.384 
Engine cooling device, explosIon, R. B. 

Wea ver ........ .................... ".. 745,701 
Engine crank shaft. R. B. Weaver .... .... 745,700 
Engine steering wbeel, traction, D. W. Mc-

Laughlin ........ ...................... 74�,5U 
[o�nji:'ilws wltb eX!J�oslv£' mIxtures, apparatus 

for supplying explosive, C. G. Dean .... 745,578 
Engines, means for supplying water to rhe 

pistons of gas, H. Rlcbler ...... . . '.' ,,' 740.669 
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plo, l". A. Marrder ...... ........ .. .... 745,448 
Exbaust bead, W. F. Warden .............. 745,939 
Explosive engine, C. R. DaeUenbacb. 745,422 745,423 
Eye testing Instrument, C. F. KauUebner. 745,627 
Eyes, etc., means for inspecting or testing, 

J. E. Cbambers ............. ..... .... 745,784 
Farm gate, B. H. PUIseH .................. 745,66� 
Fastener, E. S. Gardner .................. 745,813 
"'eed water beater, Circulator, and Rcummert 

combined, W. Cross ................... 745,797 
Feeder, automatic stock, J. M. Manifold .... 745,506 
Feeder, stock, C. A. Wrlgbt. ............. 745,709 
Fence machine, wire, J. A. Cocker ........ 745,480 
Fonce macblne, wire, J.- W. Dwiggins .... 745,801 
Fence, portable, dIsappearing, I. B. Abra-

I!am .................................. 745.471 
Fence post, I. Haws ...... ........ ......... 745,606 
Fpnce stretcbf'r, wIre, I. 1\1. Warner ...... 745,979 
FUe scraper, H. L. Adams ................ 745,753 
FUe, vertical, F. W. Tobey ....... ...... .. 745,603 
FUlnl< case Index attacbment. P. H. Yaw-

man . .... ................. ...... : ..... 745,982 
�'Uter, H. Q. Hood .. ..... ................. 745,497 
F;lter, E. & M" Scblssel .................. 745,912 
Filter constrnctIon and apparatus connected 

tberewltb. 8. H. Adams .. . .... ... .. ... 745.754 
FIrearm, bre(·cb-IoadJng,. O. }\'. Mossbpr,::- .. 745,�"'" 
FJre kin(UPf, .T. A. TorIlP,V ....... .. ... .. ... 745,9:12 
Fireproof building, J. Scul!.v . ...... ...... .. 745,915 
Fish cleaning macblne, Keller & Cartey ... 745,8111 
Flah hook, L. 1. Blae_ .... _._ ............. 74li,1�"i" 
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I Floor plate or block. parquet. C. Amendt .. 745.554 4 

Rolling 
Mills 

!t'lour, vegetable, G. Brown ................ 745,565 
Fluid pressure, developing and utilizing, J. I 

C. Fraley ..... . . . . . . . . . . . . . . . . . . . . . .. 745.589 
! Flume, sbeet metal, M. H. Laybourn . . . • . .  745,868 
• Fly ca tcher. J. Schnell ................... 745.914 
Food chopper. W. H. Henry ............... 745,609 

· Fork. See Thrust fork. I Form. bust. A. M. Coleman ............ : .. 745.787 
Friction brake. A. E . •  Reynolds ............ 745.386 
Fruit jar. M. W. Owens .................. 745.375'1 
Fruit or vegetable cleaner. O. H. & F. B. 

Perry ................................ 745.658 
Furnace. Martin & Busley ................. 745.365 I Furnaces, support Jacket or frame for cool· I 

Ing plates or coils In blast. A. Farrell. 745.430 
Furniture trimmings, device for fastening, ; 

D. W. Tower ......................... 745.404 

Fuse for projectiles, delayed action, Wheeler 
& McKenna .................. ........ 745.981 

"STAR." LATHES 
FOOT AND POWER 

High·grade screw-cutting engine Lathes. with 
forged crucible steel hollow spindles. phosphor 
bronze bearings. gear.driven reversible feeds with 
strong friction drive in apron, our patented Sprilig 
nuts which allow quick shifts of change gears. also 
Draw·in Chuck. Gear·Cutting. Milling and Taper 
Attachments if desired. 

Suitable for electrical and repair work, model 
makers, gunsmiths, technical schools and fine, ac· 
curate machine-shop and tool· room service. 

Ask for COMPLETE DESCRIPTIONS. Fuse block. Utley & Clements ............. 745.694 1' 
��:�. h;l�:.

r
. /1�.

tr��n��n
B

: .��������::: : :: m:��� i 9 �n. and n �n. "STAR"Foot Lathes 656 Water St., Seneca PaDs, N. Y., U. S. A. 
Gage. J. W. Melvin ....................... 745.877, 9m• to 14m. Power Lathes (78) 

THE SENECA FALLS MFG. CO. 

g:�e.
ant. fi��t ���dr!��· .. �:. �: .. �.I�����:::: m:��� I ������1111111111 .. 11����� .. ������111�������������������� Game apparatus. H. C. Kramer ........... 745.865 _ 

Garbage box. T. E. Burrougb .............. 745,322 

FOR FLATTENING WIRE 
Five Size8 

HARDENED KRUPP. STEEL ROLLS 
All Size8 

THREAD ROLLING. MACHINES 
Five Size8 

GANG SLITTING MACHINES 
Four Sizes 

RIVET MACHINES 
Siu\I"le and Dou ble Stroke 

WIRE FORMING MACHINES 
Five Size8 

SPRIN G COILING MACHINES 
All Size8 

Garment banger. C. F. L. Hoepfinger ..... 745.961 
Gas burner. W. A. Cook .................. 745.790 
Gas burner c(,ntroller, P. F. Glazier ...... 745,818 
GaB engine, G. Westinghouse ...... 745,703, 745,704 

· Gas generator, acetylene, Harger & Bald-
win . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 745.603 

Gas generator, acetylene, J. J. Hendler .... 745,837 
Gas heater. J. G. Rodgers ................. 745.673 
GOB manufacturing, C. W. Lummls ....... 745,635 

; Gas producer. Campion & Wyant .......... 745.781 
• Gear. reversible driving. W. E. Gibbs ...... 745.814 1 
Gear, reversing, E. E. F. l;f'sgerstrom ...... 745,337 r 
Gearing. magneto frictional. G. H. Gibson. 745.593 1 
Glass articles. apparatus for producing hoi· 

, low. Sievert & Klein .................. 745.391 
Glass. endless carrier for sbeet. Frink & ,  

Lee ................................... 745.487 I 
Glass. melting. J. T. C. Kessmeler ........ 745.8631

. 
Glassware or like articles, carrier fOf, W. B. 

Hugbes ............................... 745.621·. 
Glucose, making, L. Roth ................. 745,675. 
Gold separator. M. C. Wright .............. 745.949 
Governor, engine, E. M. Hewlett .......... 745,349 

I Governor, steam engine, W. 0 . •  Webber .... 745,748 
· Grain binder knotter. G. W. Whittington .. 745.941 
,Grain binder needle. P. H. Bleman ........ 745.769 
· Grain binder. twine can. P. Hanson.745.834. 745.835 
'Grain drl.1 seed tube. L. E. Roby .......... 745.671 
Grapblte or otber materials from aSSOCiated 

lmpulitles, apparatus for separating, I. 
F·. Good ............................. . 

Grinding machine. Scbnelbacb & Heupel. .. . 
Grinding mill, G. A. Bell ................. . 
urlndlng or crusbing heRd, V. W. Mason, Jr. 
Grinding or crusblng bead or roll, V. W. 

745.960 
745.677 
745.560 
745.6391 

Mason, Jr. . .......................... 745,640 
Guns, auxiliary barrel for breech-loading, 

V. C. Tasker ........................ 745.464 
Guns, single-trigger mechanism for double-

barrel. O. H. Peak ............ , ...... 745.657 
Harne fastener, R. Dodson ................ 745,485 
Hammer. L. S. Starrett .................. 745.973 
Harness, W. Horning ...................... 745,440 
Harrow. disk. J. W. Ingle ................ 745.727 

· Harrow. riding. R. H. Hartzell. ........... 745.836 
'Harvester ejector attacbment. W. M. Platt 745.902 
: Harvesting and cleaning root crops, machine 

SINGLE BARREL 
SHOT GUN 

"The blll"b.\I"rade 8iu\I"Ie \l"nn." 
Simplest" take-down " gun made. Top 

snap; center hammer; rebounding lock. 
1� 16 and 20 gau�es; automatic and noo­
ejector styles. Your dealer can supply 
or we will sell to yuu direct. 

Illustrated Catalog tells about our com· 
plefe line-FREE. 
Harrlllqton & Richardson Arms C .. Dept. 5. Worcester, Ma ... 
Makers of H. & R. Revolvers 

FURNITURE NAIL MACHINES 
EYELET MACHINES · Har;��hn� ri:8ch��'::�"a�s

·o�· wln,!'break; 'P: 745.931 
WIRELESS TELEGRAPHY.- SCIEN-

Hanson ............................... 745.831 I!I�fs'i��RI?J-t'b,S�n'i�fn"!�r;,�t.r��:d !;tM,'s �nl;; Presses of all Descriptions 
Sub Presses and Sub Press Tools 

: �:�:�:�:�: :���:�� �:!.It:e h�:g: �: :;����; 745.947 suhject by G. Marconi. Additional Illustrated articles , 745.832. 745.833 �r�
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, "\���l; Hay rake. horse. G. Wilson ................ 745.946 1 1 � 17, 1 � I!'!, 121 9 and 131).1. These papers con. Hay sling. W. A. Law .................... 745.360 stttutea valuable treatise on wireless telegraphy. Price 

I I
, Hgad protector. I. Seltzman .............. 745.530 10 cents each from this office. and all newsdealers. 

BLAKE ®. JOHNSON ��:� 1
1�������r
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P. o. Box 7 Wa.terbury, Conn. Heel attacliing macblne. F. F. Raymond. 2d 745.9711 IYI I-Heel pad. elastic. W. C. Corman .......... 7
7

4
45
5.�9

93, i WILLPU�DHAI'4INC" HOLE lWRO"'BSAUGt SHEET IFION 

�=-:':-:============ __ ====� Heel. shoe. L. F. Small ......... ......... . u U 
SIMPLE IN OPERATION - Hide working macblne. A. A. Hutcblnson .. 745.353;. INEXPENSIVE: 

. GAS ENGIl\-E DETAIL�.-A V ALUA- :::��e.
or 

T�ow
B.

w���r:!���· .. �' .. �' .. �����:::: m:���: n�N"TAE���ANGEASLE' r!f���1t,t�W��liJl:;�������:�92� i�r1j�!������t�� (��; Hinge, spring, A. F. Enquist ............. 745,428 CO�VENIENT. 
�Ltle lJy llutlU & Co. 8fld all n�w�(jp.!llen�. �:�;�lnirJ��ic�' J�' M�c�r:fr�u��., 

. �t' �'I: : :: �!g;�g� THREE SIZES OF' DI£S WITH EACH PUNCH 
THE WORLD'S HEADQUARTERS FOR 

ELECTRIC NOVELTIE S and SUPPLIES 
Hoeing machine. J .  E .  Hickey ............ 745.610 
Hog catcher, H. O. Carns .................. 745,32a 
Hoisting bucket. A. E. Norris .............. 745.653 
Hook. See Anode hook. 

WFlITE F"OFI F"UFITHEFI INF"OFIMATION TO 
CHAS.MDRRILL. 271 B .. OADWAY, NlW.Ya .. K':"" .. 

If It', ElIICt·ri<; W. Ha".lt. We Ufld .... eU AU. Horseshoe. J. R. Holland .................. 745.844 
Battery Table Lamp lIIa.flO· Hose coupling. W. W. Gibson ............ 745.815, Puts a 
¥:f!��o�e

a���Nt�'i'e
mpj 0.00 : Hub ���rlc�t��� .������'. �:�I��� •. .  �' .. �' . . R�:�: 745.525 

Light Wherever 
Wanted! I 2.�0 to �.91) Hydrocarbon burner. A. L. Merrill ......... 745.880: E ectricI?oor Bells 1.00 Ice·maklng macblnery. W. J. Woodcock .... 745.548. 'Electric Carriage I.amps :i.0§ Ice producing plate W J Woodcock 745 549: ElectrIc Hand Lanterns 3.0 ' , . . . . . . . . , 

'8 Medical Batteries � • •  9. Incubator. electrical. F. C. Perkins ........ 745.458 
,12 Be lt.wlth �u,pcll.ory' .§O . Induction motor. D. M. Bliss .............. 745. 772

. Telegraph O utfits • •  ' :i : Ink fountain. Rlcbardson & Wilcox ........ 745,668 
Batt'rY Motors 1. 00 to 12. 0' Insect trap. G. A. Martin ................ 745.364 1 
Bicycle Elp.ctrlc Lights 3.00 1 Insecticide. J. H. & J. E. yelvington ...... 745.950 1 
ElectriC Railway 2 .'� I Insulator for bandied vessels. heat. C. ({. 
Pocket Flash l.i!C"" 1.;)0 I Decherd .............................. 745.331 Necktie I,jghts 71ic. to :1.00 'I Invalids. warming device for use by. E. H. : 

Electric Hand �_Dtem. Send for free book. Describes. Coates ................................ 745,785 � 
and Illustrates many of the most useful electric devices: Ironing board. P. A. Rasmussen .......... 745.9071 
at wonderfully small prices. All practical. The lowest . Ironing board. S. J. Brown .............. 745.955' 
price in the world on e very thing electrical. Agentsc an Jar caps. means for fastening. R. Murr .... 745.�47 . 
make handsome comm isslons and manY nales. Write Jewel gaging macblne. D. H. Cburcb ...... 745.4171 for complete Information. ; ({ey mechanism. Silent. M. Kellogg ....... 745.356 i 
OHIO ELECTRIC WORKS. CLEVELAND, OHIO Keyboard attacbment for stringed Instru· I 

ments, .F. G. Baker .................. 745,557: 

BUILD ��: INCUBATOR l��:��ln�tt::,�bc��,�!: 8: �: ��o;�e� .:::::::::: �:�:m i 
Any man or boy can do this easily [{notter, R. W. Hunton .................. 745,623 

The Electrogrip fits the socket 
of any suspended �Iectric light, 
and is readily attachable to any 
small projection. Non·conduc­
tive, self·locking a n d  cannot 
slip. Increases the usefulness 
of Jamps on D e s ks. Tables, 
Counters. Type Cases, io Show 
Windows. etc. Price IS cents 
each. Discounts on quantities 
and to the trade. We want ageut�-c"cryl;udy usi ng elec­
tric lamps will buy these fix­
tures. 

THE APPLIED DEVICE CO., 
Springfield, Mass. 

with common tools and Save More Lace fastener, M. P. O'Connor ............ 745,890 �:;::2J� Tb.:l.J1alf .. How? Get our Com· Lace holder, F. D. Davies ................ 745,577 W Ith 11 ad. d I t .... ��!"!'" f!�,:!=.o!:�BIl!:'D::!�di;J.N':i-;; �:: I Lactometer, E. C. Redfearn .............. 745,521 e supp y eAmateur r e an our prices are owes . 
.. u, .... ""'.n .. 'un,likoT .... t.a..... Ladder. Garrison & Brackett ........ ..... 745.343 DYNAMOS & M·OTOR;S "Rr.,:·,I�tl..-4'a. ·r,..p.l..eF."�. etc. ai� motlfym Ladder, exteDsloil, ZIt:gler & Betzner ...... 745,750 . . 
blJ))di .. £�ol.1d-:�;i�d�-:;tl�&�k.. ��,��':::; Ladder, extension step, H. E. Bruno ...... 745,320. 

"'itt.ln�llbt.kon."ourM,..,. . ..,"-io.t)"t'. Lamp, R. M. Dixon ........................ 745,583 from $1.00 UP 
(!H �s\�o\,t�l��;lJcl' (r��i: t:��', er;�ct�:s::�,

gt�� E�·o·�ds·::::::::::·. i:�::�� · Bustier Motor 81.00 
DY.I'"l·. 11,11 (Jl·ll'lCl-. IJ.I_ Lamp. electric arc. R. Hulsart ........... 745.622 Midget Dynamo . • . • •  4.�O 

ST
··
E
·· 
A
··_·
M 

.. . p.. 
UM

-" _  .. p .. 

S 
LamK.

fo�.
IIa,u;ttb

b!rdr
.
oc�.

r
.
bo

.�� •. 
I���.

n
.
d:.

s::�t
: �:)��:�p�

a
6����

s 
•

. 
:9.

0
.
to .�:�g 

Lamp hanger. Lindsay & Wblte .......... Miniature Lamps • . • •  .3� 
I Lamp Igniter. electric. Lind & Carlsson .... Bell Outfits • • • . . • . 1,2� ! Lamps, etc., heating attachment for, G. Motor Part..s. • • • • •  � .'1� 

I Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 745.699 Push Bnttons . • • . . . .12 Lantern. R. Black ....................... 745.770 WeWBDt&geIltlland can give them large commissions. 
PUMPS FOR EVERY SERVICE . t::t �ln'W::�e;n 

& 
.�����l�� .::: : :::: : : : : �!�'.���. C. &; T. ELECTRIC COMPANY 

If you wlsha pump for feedlIlf. holler for tank service. Latch. N. Erickson ...................... 745.720 203 West Fayette St. SyraCU8e, N. y, 
for p lllTlP;Il� beer. whiSkey, ul � milk. hot or cold water, Latch, gate, D. M. McRae ................ 745,970 cOhc1etl�atinn. vacuum, rur, jet condensers, hydraulic Latch, shutter, C. H. Haggerty .......... 745,492 

A Dollar's Worth 
of o.lnclo full """."lot 

RESAGOS 
HAVANA 
CIGARS 

25 RESAGOS 
Fine Havana Cigars 

All chllTges prepaid. Smoke 
some at our expense. If yotl 
don't like them, tE::turn to us. 
We'll pay the express both ways, 
and 

YOUR MONEY BACK 
tfnot MltlAfactory. 

W
;Vk..

d:
:;

t
�
���� �J:���e;;:.e risk because 

v,'e makt' Havana Cj�!trs exclusively. 
We sell to fastidious individual smokl'rs 
an��:t;��

l
d�i�:!hi�

t 
�o�e:� ::�r� tint factory m the world to 00 it and have 

a reputatioD for high-grade goods that covers the country. 
Gentlem('o: ] like these cigars very much. 
you may send me 800 La Reclama "Re­
sagos H cigars. ] inclnse draft for same, 
also *4.(10 for the first 100 that you seD t 
m

e. 
Y
ou

M�L?�ossiter, Cashier 
State Bank, Si.lver Creek. Neb. 

li:r��p!�[a:1 !'ffs::: �� �:IH
t
l\�a���'g�� 

from $4 to *15, includIng our handsome com-

=
i
��':;'D;;'Wf� Xmas G ifts 

Theold 
La Reclama Cuban Factory 

Established 1876 
813·91 Firat Av.. New YOIIc CllJ 

ELECTRIC LAUNCH MOTOR. - THE 
design In·thls paper Is for " motor of unusual simplicity 
�t ����Fc':,Wonit

w�IIc,,\�.:ng, ab&,��il�n��:'fn��I 
over all and. feet 6tncbes beam. drawing 18 Inches. and 
�.;a��� o�lf��rr'i.�r:f �r� �"{���. a s

tfe
e
:
d
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AMERICAN SUPPLEMENT, No. 1202. Price 10 r.ants by 
mall. from this office. and from all newsdealers. 

pumps, artesian or deep well enolnes, etc .• etc., write Latbe dog. A. Tindel .................... 745.977 
UNION STEAM PUMP CO.; Battle Creek, Mich .. U.S.A. Lathe tool rest. H. M. Darling ............ 745.576 

. .  _. ---- . Launcb spray bood. C. H. Paine ............ 745.656 

W t ,.,., l h Lavatory aJ'paratus. T. O. Potter ........ 745.661 I es ern .l. e ep one t�tf:: .,"�x.
bl��e�.

le��ll:�:e�.� .\V I��:�� :: �:�:���. 
C 

. Lever controller. G. Baehr ............... 745.760 

M fi t · Liquid dlopenslng vessel. J. F. Medley .... 745.876 . 
En�!?.�i�t!�,��"�!.,,, ���!.g; OhfU ••• 

anu ac Urtng O. Liquid raising apparatus. V. Sch"'anlnger .. 745.5291 
Loading or unloading apparatus. C. A. Long 745.362 I LOCk. C. Reiger .......................... 745.664 i Chicago, Ills. 

Piofteer Telephofte Factory of America 
E,;erythiftg ift Telephofte Lifte Supplied 

Patents, Trade Marks, 
COPYRIGMTSlo eu .•.. '; 

Addre.s MlJNN a co., of�a-=-ta: 
OIIlce of the SCIE NTIFIC �ERICA.N .. , B6l.B......tWB7. New verk. 

. _h 0fB",,: 826 F St.. W .... bocto .. D.O. 
Hand-book Sent Free l'D Application. 

Locomotl ve tender. H. J. Small .......... 745.392 · 
Log carrJage cushion. H. G. Dlttbenner .... 745.582! 
Loom. filling replenlsblng. A. M. Marcoux .. 745.363 1 
Loom. filling replenishing. E. S. Wood ...... 745.408 
Loom fork grid clearer. B. F. S. Austin ... 745.473 
Loom. swivel. J. Wadsworth ............. 745.538 
Lubricator. B. M. W. Hanson ............ 745.435 
Lubricator. H. S. Burrell ................ 745.567 
Magnetic composition and making same, R. 

. A. Hadfield .......................... 745.829 
Mall box. W. A. Wbeeler ............... 745.749 
Mall delivery apparatus, suburban, N. S. 

Howell ................................ 745.498 
Manifolding pad. C. H. E. Bougbton .... 745.713 
Malting and (\t'ying apparatus. F. H. C. Mey 745.366 
Markpr, .T. R. T\:ocks ..................... 745,629 
Measnrpm("nt� for garmpnts, appliance for 

taking. H. W. Hilder .............. 745.841 
M.asorlng- rtevice. J. Fritsche • • • • • • • • • • • •  745,811 

Architecture, Mining; Metallurgy, etc. Not only trade courses, but 
thorough preparation for all branches of engineering work, such as is given in the 
best technical schools. Instructors are all college graduates. Life scholarships on 
easy payments. Spare-time study alone required. Established 1893. A .university 
on the correspondence plan; usual collegiate degrees conferred. \Vrite to-day for 
illustrated booklet containing extracts from letters of students and graduates. See 
below what they say. 

DOUBL ED H IS S ALA R Y  
From Arth .... A. Aust, Johnstown. Pa.-'· Your course I s  doln� a great deal forme. The theory obtained 

from YOll, togetbe!' with the practical experience gained. have enabled me to double my Ba'ary." 
Frorr., H. G. P08�. NashVille. Tenn.-HI am at present employed as resident engineer. I must thank you 

for the thorough and efficient trainIn� you gave me." 
PromG. W. Herkat"t, East Orange. N. Y.-" I am so well please·d with your treatmen� and instruction tbat tf I ca n fin" time r wlll take a course In htghermathematics also." 

NATIONAL CORRESPONDENCE INSTITUTE 
66_73 Second National B .. n� Bulldln_ 

© 1903 SCIENTIFIC AMERICAN. INC 
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y-WOOD or METAL 

WDr�ers�� 
Meat case. dried. G. W. Holman • • • • • • • • .  745.845 : Mechanical furnace, J. Armstrong • • • • . • • •  745,757 , Metal flberlng macblne. A. L. Cole • • • • • • • •  745.786j Metal flanging macblne. T. Rets • • •  , . . . . . .  745.665: Metal working tool. A. Tindel • • . . • • . . • • • .  745.976: 

� Choice Holiday Books 
" " "  Wlth"ut StBamP"wor ahoa1d Uf! oar Foot and Band Power lIa<hm.ry. Bend tor Cataloguee A .. ·Wooc\.w"rmg 1lachiD0IJ. 

B-Latileo, ole. 
SI!NIlCA PAU.5 MFO. CO. 
1i9:1\Water St..�eQFIllII. 

Engineer When an 
TALKS ON BELTING 

Metals trom' ores, extracting, E. B. Hack. 745,828 i Metallic structure. W. H. Clarke • . . . . . . .  745.5701 Metallic tie and rail tastener combined. Herrold & Orr . . . . . . . . . . . . . . . . . . . . . . . 745.838· Meter. See Current meter. ... { Microscope. A. F. Edney . . . . . . . . . . . . . . . . 745.584 1 Milk bottles. etc.. cleaning and sterilizing. , Adams & Rice . . . . . . . . . . . . . . . . . . . . . . .  745.752. Milling and key·seat cutting macblne. T. .1 J. Bloss . . . . . . . . . . . . . . . . . . . : . . . . . . . . . 745.414' Milling macblne. J. B. Foote . . . . . . . . . . . .  745.431 ' MIrror or electric lamp bracket, B. F. Ord-way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745.374 Mixing apparatus. J. W. Tierney . . . . . . . .  745.930 Molder's .lIck. L. A. Scbulze • • . • . . . . . . . .  745.679 Molder's tool. L. A. Scbulze . • • . . . . . • • . . . .  745.678 Molding and casting apparatu.. J. R. Mc· Wane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745.649 Mor�a:d a�x��llebre��r ct�1:!?�:f8t C���?ln�: 
b e  u.u .. lIy .peak. frow Breakell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745.416 experience and tberetore Motion transmitting device. Gang & Hart . 745.812 
kno ... tb .. t Motor .topplng apparatus. electrically con· 
5(bieren Belting 

IS  THE BEST We know It's tbe be.t on 
:,c;3�tH�f���wl�r.��: best on account ot tbe way it works. You'll .know It·. tbe be.t It you 
�:ibe���o;���al�! .end It? 

CRAS. A. 8CBIEREN &; CO. 
N a w YoRK : 52 Ferry SL PITTSBURG : 243 Third Av. 
CHJCAGO : 92 Franklin St. PHILADELPHIA : 228 N. Third St . .  Bono,, : 192 Lincoln St. DBNVBR : 1519 Sixteenth St. 

HAMBURG : Pickhuben "-

trolled. R G. Barlow . . . . . . . . . . . . . . .. . .  745.763 Motors., controller tor alternating current, A. Sundb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745.926 Mu.lc .beet puncblng apparatu.. H. Meyer. 745.881 Musical instruments, interchangeable roll tor mecbanlcal. H. H. Juleg . . . . . . . • . . .  _ . .  745.500 Mu.lcal In.truments. wrest plate tor .trlng· ed. H. Hornbeck . . . . . . . . . . . . . . . . . . . . .  745.350 Nail making and driving macblne, W. H. Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745.867 Nebulizer and mean. tor attacblng same to .upportlng tank.. W. & J. Boekel. . • • .  745.415 Necktie. J. Bernstein . . . . . . . . . . . • . . • . . • • .  745.563 Necktie tastener. J. E. Glabn . . . . . . . . . . 745.817 Nipple bolder. W. GrUlitb. . . . • . . • • . . . . • . •  745.344 Nitro product. Edeleanu & FllIti • • . . • • . • .  745.802 Nut lock. L. N. Everett . . . . . . . . . . . . . . . . 745.429 Nut lock. J. D. Reed . . . . . . . . . . . . . . . . . . . . 745.522 Oar. bow facing. W. Lapacz . . . . . . . . . . . . . .  745.504 

Half the value of an accurate 
watch movement. like this one, 
might be lost in a poorly made. 

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

.11 A ccurate-to.tJu-S econd" 

bear copyrighted names, en�=-avt.:d on the 
9I'orks. and our gold cases Inv-e stamped on the inside : 

Our 
Trade 
Marka 

Send for Inc book. "Tile em of • Walcb." 
it will give you important information, and tell YOU what to ask your dealer for. 

Home Mechanics 
for Amateurs 

Tbi. book bas acblovod an unparalleled .ucce •• loono week. ..nd .. Special Edl· tlon of 4.(XXl copies b ... been ordered. It i. oy far tbe largest .. nd be.t book on tbelmhj�(�t ever olfered at .ucb a low price. It tells bow to make tblng. tbo 
���:;:I;-:;'����y�� ':.�r. prove of value to you-
��CbD�O[�,�:" wlt'l,u ��; Mnd.. Send fir .. Circular 
r!:;Iltc:r����;�����rtC�� 
tgg� ���S':.l':id;o� f� to face yon ,,"uld be tbe flr.t to purcha.e. Tbe first lar�e edition 18 alm08t gone. order. to-d .. y. 

326 IIIu81ration8 Price 81.30 

REVI�ED and ENJ.ARGED EDITION 
The Scientific American 

Observation plate, transparent refractory, ROTARY PUMPS AND E N G I N ES. E. Tbom.on . . . . . . . . . . . . . . . . . . . . . . . . . . 745.465 
DUEBER·HAMPDEN WATCH WORKS. 

66 Soutb St.. Cauloo. D. Tbeir QrilZinand Development.-An ImpOrtant .erie. of Odometer. E. H. Hatbaway . . . • . • . • • . • . • •  745.726 
paJ?e1'B �iViDf, a bi�t(\rical resume of tbe rotary pump on bUrner: J .  R. DonnellY . . . . . . . • . • • • • . • •  745,799:" 
r.:'gdS e�1:'o�fn/Ot'ge lr:':�r�cWg�tr�:e�"';'it;�sCli���"�i , g�� ���;�����t1!icJ;'ln Wi a;l'�;!o'; ' : : : : : : : :  m:�gg: 

Tbl.' work bas been re­vl.ed and enlarged, 
pumps and enginesi 38 illustrations. C�ntained in 'I Ore crushing machine, H. Yarnell • • • . • • • .  745,710 RU PPLEMENTS I 1 11.1,  l l l B. I I  1 1. PrICe 10 cents Ore roasting turnace. A. M. Beam . . . . . . . . 745.765 

900 New Formulas. 
Tbe work i • •  o arr .. nged III! to be of use not only to tbe .pecl .. llst. but to tbe 

�ener .. 1 reader It .bould 
eaCh. For .ale Py MUlln & Co . ..  nd all new.dealer.. Ore treating apparatus. W. H. Adam •• Jr . . 745.472 

GAS 

---- - Packaging apparatus, A. L. Holton . . . . . . . . .  745,847 New Type Packing tor pistons. metallic. Perk. & Blrcb 745.901 
2 Packing. piston rod. M. Montgomery . • . • . .  745.643 -Cycle Motor Packing. pir.ton rod. G. M. Rled . . . . . . . . . .  745.908 Packing. rod. C. B. Risley • . • • . • • • • . • • • • .  745.459 Paddle wbeel. L. Vojacek . • . . . . . • • • . • • . • •  745.745 

b��ee �,n�l:'����o:�erl circular cont .. 1 nlng t u II Table of Conlenl8 will be .ent on .. ppllcatlon . 
PATENTED. Range ot Speed. 200 to 2.000 Revo. lutlons. 

4 H. P .. Auto. or lllarille. 100 Ibs. 
S �a:,jf��ir�rl:�����hl�� {�� b ... t sbould addre •• 

CUSHMAN MOTOR CO •• 
Lincoln. N/lbra8ka. 

Pall ta.tenlng and .eallng device. H. G. Cordley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745.418 Painting and cleaning apparatu •• E. Veglard dlt Labonte . . . . . . . . . . . . . . . . . . . . . . . . . .  745.406 Painting macblne. sblngle. B. F. Smltb . . 745.919 Paper cutter. G. W. Perks . . . . . . . .  745.516( 745.517 Paper cutter.. etc.. gage tor. F. Sbole •. . 745.531 Paper exblbltor. wall. W. J. Tway . • . • . •  745.933 

Those whO alreadY ha.ve tbe Cyclopedl .. mayobtlllJl tbe 
1901 APPENDIX. 

PrIce. bound In clotb. 'LOU po.tpald. 

ENGINE �:��� �:I'i!:::'�'i:. rX�let· :�r�'- ������ . : : : : : :  �!�:��� . TWENTY-THIRD EDITION Partition and turrlng. W. N. Wlgbt . • • • • •  745.547 
EXPERIMENTAL SCIENCE 16NIIERS Pen • •  elt·flllIng tountaln. R. Conklin . . . . . .  745.481 , . ' --- " 1 

. Pbonograpblc apparatus. J. Castelln . . . . . .  745.782 , ••••••••••••••••••••••••• 9... . E 0 E n P NS • 

Pbo.pborus and .ultur and making .ame. I ._ ._ ED • 

By 0 0 .... 0 . HO KI compound ot. E. W. Wbeelwrlgbt • • • .  745,546 1 . _ . , • Revi8ed and GmlUy Enlarged. 2 Octa1JO'VoIwmt& 1,l00 
BEST MADE. 

Pbotograpb exblbltlng device. A. Hattrem . 745,605 , .  a 'w,r:..'" • PIl{1'J8. 900 I1!"",t·rah()(u. Cloth BOUndJ.,.P08tvatd, LATEST TYPE. 

ForMarine, Automoblle or Stationary Engines. Fully Guaranteed. Writefor'Circnlar. 
The VarH81e & Finch (Jo •• 

'33 E. Clifton Ave.. Cincinnati. Ohio 

./I Desirable Holiday Gift. 
DRAPER'S 

Recordine: Thermometer 

Pbotograpblc developing apparatu •• A. Bartol 745,558. i . • J5,OO. Half Morocco, POBtpa44 ,7.1lJ. Or Pbotograpblc dry plate releaser. G. J. Stage 745.922 � • Volume8 Sold S�ate"': Cloth. $3.00 Pbotograpblc objective. Zscbokke & Urban. 745.550 ' CDMII NATIDN  SCR EW DRIVER . per ��&me . H�orocco,. Plano key trame adju.tlng device. R. G. O. • . '  per "-Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745.509 • 11.25 up. S.ndforparticulaT8. • EXPERIMENTAL SCIENCl!l I • •  0 well known to Plano tuning apparatus, D. Long . . . . . . . . . 745,634 • Catalol(ue ]\:0. 11' B of Fin!:! Tools fTee. • many of our readere that it Is hardly neCe8B8.�Y now to Pianos. expre.slon device tor selt·playlng • THE L. S. ST ARRETT CO. Athol, Ma .... U.S.A. • gy: .. �rIt�e'ii���tg�kl�! attacbment. tor. J. Wle.er . • . . . . . . . .  745.944 ............................ decided .ome montb. Plano.. pedal tor selt'playlng attacbments ___ ..• ._. .. ago tb .. t I t would be 
Plct���' ��Cb':��:�� �·.;�I-.,·g: ·F: ·B: · C;;����k m::�� THE BU ICK 4-CYCLE .: ��::�;����gr: Pin. S�P Clotbe. pin. In order th .. t I be mIlDJ 

Traces autom .. tically .. correct and Pipe Joint. .wlvel. J. A. Connelly • • • • • . . .  745.482 ENG I N E 1 "Fndo';fUI tldlsCOV�:� 
continuous record in ink ot tbe tem· PI.ton cylinder. L. C. Kiser . . . . . . . . . . . . . .  745.729 . � f II e:f n:l:d I Its pes't::::it�'k�,r:g3"i�� we���:�' 1 Placket ta.tener. A. D. Bell . . . . . . . . . . . . .  745.766 bas Ie8s parts tb .. n any otber 4. , p�'::'. y s�g� tbe �III!t y g . Plant protector. W. G. Smltb . . . . . . . . . . . . . 745.395 cycle engine made. Ha. been on i edition w ... publl.bed 

THE DRAPER MFG. CO. Planter and tertlllzer dl.trlbuter. seed. W. t.be market for .ix year •. and ba. . w o n derful  develop' 
1 52 Front St • • New York F. Edward. . . . . . . . . . . . . . . . . . . . . . . . . . .  745.335 f.::ii�n��?��ne":��t I mente In !flrele •• te,o· 

'1II.ke.8 of Recordlnj( iD.'ltru,nenl': I Plas�'::'bb����: ��� . ��������� • •  ':'���' • •  �' • •  �: 745.446 �';.�ef�� .�'l.'f..�f�V-'i�� • ���bYbee�,(lT m�t:PI� 
V d Ptl�;- ' Plow. J. W. Hoskins . . . . . . . . . . . • . . . . . . . .  745.850 person wltb ordinary · l'o"! t'?e'ielll��iIde �ref ee er S l . 00 . Plow • •  tlrrln ... B. H. Giger . . . . . . . . . . . . . . .  745.816 InteUll!'ence c .. n run niw· m:t:l .bouI3 ge Pocket • •  uppl�m�ntal coat. J. A .  Sweeney . . 745.1127 It. Ha. !!'Iven sucb added to tbe work In Counte"'s Poll.blng macblnp. E. J. Murpby . . . . . . . . .  745.646 Rood ... t l s f  .. c t i o n . order to m .. ke It tbor· & Pottery tls.uP and producing .ame. E. Seidel 745.300 tb .. t we  bave been . ' oQ«bl1 up.to-date. And 

to register reciprocating 
movements or revolu· tions. Cut full size. 

Booklet Free 
VEEDER MFG. CO. 

Harlford. Conn. Cvclmneters Od.omders, 
Tachometers. CounUtrs and lo'i ... CastVn{Js. 

FRICTION DISK DRILL 
FOR LIGHT WORi\. 

Ha. These Great Advantase •• 
The speed can be instantly changed fron: 0 to 1600 itbout 
�����:��;, or ill:f!�a�!!��t:o th: :!���:t�� �:���d�::l� �!��: 1 �d�illgbe;;a

ak��:Ldl'rf�cs::did� c�:..r��:. grea
t 

W. F. & JNO. BARNES CO •• 
E8tabllshed 1812. 

1991,.Ruby Street, RoC! kfb:t'd. I it. 

Powder pulf. E. M. Huot . . . . . . . . . . . . . . . . 745.624 compelled to increase · With this object In vie .... Power transmitting apparatu •• J. H. BRr. 0 u r f .. c to ry  tbree · some 200 plII'e. b .. ve nard . . . . . . . . . . . . . . . . . . . . . . . . .  • . . 745.952. 745 95a t im e •. Guaranteed · been "1d:g' l On &c. Precious metals, extracttn�, T. J. Grier . .  740:400 � l�ve�y �e B P e�t. : ���n�fOthe :or�crl��= Prp.sure gage. M. Lu.comb . . . . . . . . . . . . . . 745.M6! lo:"ee or roo ca . I heen nl>Ce ..... ry todivldo Primer. C. A. Rallev . . . . . . . . . . . . . . . . . . . .  745.761 I . ' , ;t Into two volumes Prlnh·r·s block. W. S. Tlmmls . . . . . . . . . . .  745.467 . THE BUICK MorOR l' j, .. nd.omely bound In Prlnter's torm. F. C. Leetb�m . . . . . . . . . . 745.869 COMPANY buckram. Printing macblne delivery mecbanlsm. G. Detroit, Mich .• U. S. A. i 
,prlnr!�gR�a������ : ����.:t:e�: ����: : �:e:�: �. : ?��: �::::�:r FLY P A P  E R S. - J!'ORMUL AS FOR I A Complete Electrical Library. PrintlDll pr�"s te�dlnR gage. W. H. Bradley 745.31 R .  ��;k�%��f:.I:��Tar��1.Wj'ri�dSf�E;I.IFlf..:b";!:.;; By PROF. T. O'CONOR SLOANE. Propeller. H. C. Ingrabam . . . . . . . . . . . . . . . . 745.R!\� . contain. several recl"".. Price 10 cents eacb. flOm An lnexpenslve hbrary Propeller. screw. J. B. Macduff . . . . . . . . . . 745.871 . thl. office. And from "II new.deal rs of tbe be.t hoOks «n Propulsion m�cbanlsm. v�.sel. H. H. Little. 74!i.7�2 ___ . -=-: ___ . Electricity. Put up In .. Pulley. expan.lble. P�t�r. & May . . . . . . . . 74!i.aRl nti' .. t �0 Id ln g

�
bOXi�

8 Pulley. split. J. E. Tbron . . . . . . . . . . . . . . .  74!\.1I28 St 0.int �bcut. t 'or tbe .·Pulverlz�r. W. M. Wbelldon . . . . . . . . . . . . . . 745.705 DERWOOD :'�ri,:'bOP. et�"el��lc .. t Pump goverJ:Of, aif, S. B. Stewart, Jr . . . .  745,683 eng i n e e r , 8cbools and Pump, rotary, Johnson & Rppves . . . . . . . . . . 745.R�7 colleges. Comprising five Puncblng and .bearlng macblnp. A. A. Kocb 745.fl28 YIC.IRlE WRIT
· JNC- boo .... as follow. , Rag du.tlng macblne. E. T. S. Tbayer . . . . 745.743 J II \I A Itb t· t El t I 't Rail Joint. G. A. Pack . . . . . . . . . . . . . . . . . .  745.R!l4 2 ur Y NfW "O.D iaa p'!::e:.�o 

• .  
ec! ii.tli Rail .ystem. sectional tblrd. W. B. Potter. 745.aRa 4 1 8ROAO,{A · J' '/1'1( Railway contact box. el�ctrlc. W. M. Brown 74�.77R E�'::;:'� To! ��k�"l� ·Rallway. electric. W. B. Potter . . . . . . . . . .  You c an see Railway tog Signaling apparatu •. dptonator How to Become .. Sue-

THE MI ET�,,�ro� E'SS KEQaSENE Rall�O��erjO��tc. IIIC.t0{v�.'b��e H:. �'. ��:���: that we' re ri sht �':i'� .Elec�;r�cl�ll� 
' to W H. I' .  and GAS ENGlNE S I bum KI!: RO�F.:'O' ., . . J Railway repair and detect card bold�r. A. b tandard E ectrle .. i DiC· 

..t": t ... �'�;h;� · ··A;�r�:.:;, M. Goodwin . . . . . . . . . . . . . . . . . . . 745.597. 745.1198 . ecause t1onary. 682p .. ge • •  ea.oo 
�j:�p;�. :rcl!:\b\, ..s o  l�:f!CCrjc bai.: : R1\ilway, rope, R. Platrenbach • • . • • • • • • • . •  745,659 V. Electricity Slmpllfied ]58 ]i1t'Ve tmrumr...8, 1,'00 paau 

�,�:."�;,�:9,'���:,· :��:::;.;..i[�: I RR' aal
l
l
lmw

W:� ������ . ������t • •  
I������� •. .  �: .�: . ��?�� J au can .see ��:�ab�a�d·'nd!!:8a��d:U�� :�:��:::. . 

... . ,tor .... boctor'" '"""p',· y .. nd ay .yste.m. electric. F. W. Hlld . . . . . .  W�"':t· YOU'.wrl· teo Our Great "'I'e ial Off"r we ,. tIl .end prer. .. ld " '" n · , ... ' •• " ,=, Railway systpm third ran W E Wray .1l0 tbe-bovetlve ,.......;i.,._c..., .. . '·· ... nu .·om·-:'y '�un'l m' blue e otb nil pnw��f'. 1' •. Dlr.I'J� .. 1.�z..·"- Railway · tie. W.· H. Stults · . . . .. . .  . .. . . . . . . .. .. 
IZI -�J'LI.ll.l .... "" '" 'V ,"'- _, I . with silver lettering, and incloeed in & neat fOldinlZ' bo� "'.'''' ... � ', ... "' w y".... Railway track structures. templ�t tor use 'Send for a • •  hown ln the lllu8tratton .. t tbe �pecial Reduced 

·O\J)rl'-:;F.UU�;kH"!II.E"'1' In tbe manutacture ot. N. W. Berkley Price of 83.00 for the 'complete .et. Tbe regular 
JIII:I\�!'It 'Aw:a: .. dt w.;('Ct oo�p]t,J Ratchet wrench, Muskptt & Fllnt . . . . . . . . 

.-
price of the five volumes 8 17.00 

i$�i:da�:d�lr.aW��'�;:����)t',J�: �:!�::, ��ep.hts��d��Si�.l�, . .  �: . .  �' . . ������: : cato" Ogue. 
PQ!oitioTl1 �:j"' I .  Gold lI ... d ... l. C'hnlc./Itoo, �. <.:.. (::.r.'rI.'Il>itio!1j 1902. Refrlgerator alarm, Varin & Buyers . . . . . . . . 71�, ----- -- Retrlgerato.r drip catcblng device. A. Bernier 71:;. 
MONOPLEX INTERCOMM UNICATING �:��:t�n:a�����:�' G�' :':ebSrut��� . ..  �. �.I .. : : : : :  +l�:�ci� 
TELEPHONE $4.00 each ���fI�g P����IC{V .baL�ekt�'::'ier . .  �������e.� . : : +:�:��� 
�

e 
�::��t ���:i/e�"!l�!:::t�f:no�:o;�� ��i:ryCU���rlne�' H�' :'Og11reo" : : : : : : : : : : : :  ���:�;� 

��e�.d �:dti�o�sc::Uf:�:c��i��yt� �-:. Rotary enJ!"" le, W. H. Greene . . . . . . . . . . . 71.'),R2f) 
terns and the advantage d. our instTllments. Rotary motor, A. Patschke . . . . . . . . . . . . . .  740.f!9S 

Price, '2' Station InstTnments, 14.00 each Rule planing apparatus, H. C. Hansen . . . . 745, i2fi 

GAS, GASOLINE AND 
OIL ENGINES 

By GAR.DNER. D. HISCOX. M. E. 
385Palle8. Large Octavo. llZU8trated ..... tli 270·H� E7li7Tavings 

Price 82.30 Price, 11 Station Instruments 4.flO each Sand blower and brake attachment, J. D. 
Price, 2 End InstTnments, 2.60 each Smith . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  745,394 I A.TW ATER KENT :\IFG. WORKS, Sand drying apparatus. Tanner & Tolaas . . 745.689 Tbe only Ameriran book on .. Ii Intere.tlng subject. 
110 No. 6th St., ]·bU,uldvnlll, Pa. . Sash fastener, McElwee & Lowthorp . . . . . i:g,.��g � ����t�� F;(,

n:�� lr:o:����ny ��cr�:: �f�����J:hal 
B. F � SA R N ES _ i ·t�mll��ki. JCa��r�e���� . : : : : : : : : : : :  : : : : : 745.780 Al>o cbapters on Horseles. Veblcl .... ElectriC Llgbt-

EL EVEN - I N C H  SC·REW Sawmill carriage stoP. A. Niedermeyer . . . . 745.512 �':i'f"rg�ctrtne Propul.ion, etc. Revl.ed and mucb 
Sawmills. upper saw guide tor band, H. G. 

CUTT I N C  LAT H E Scal�It;;:rn��r w: · F'. ' Sti;';p���' : : : : : : : : : : : : m:g�! or j,.':iz���:"J';�ITc:i1���amf above boolr.twitl be mailecl 
For foot or power a8 l Scarf and scarf pin securing device, L. von M U N  N &.. CO • •  w .. nted. H... power ' Koppen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74.�5.=4�

4
�
5
�.���������������������� P 

bl' 
h 

36 1 B d N Y " cro ... feed and en m- Scraper. wbeeled. J. J. Gyldenborg . . . . . . . .  745.826 ' I U 18 er8, roa way. ew or ... 
I:\:und rest. A .triCtly • _______ �__ _________ ... _____ . ��!..!i�d:. f����:e. F 0 'R E I .G N '�II'���IF.' B. F. BARNES C A P I T A L  
COMPANY. NOT AFl'BCrED BY AnSRICAN CONDITIONS 

Rockford. III .JAMES S. WHITE. 
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To <lila ble owners of approved pr<;>perties to 
D E V E L O P - E X T E N D - E Q U I P  

I N D O S T R I A L S ,  R A I L W A Y S ,  M I N E S ·  alld similar enterprises. Adtl.ress, wiIIb full details. Street. NEW YORK 
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!l!!!iiiii;;:;;�once 
a day our Gov­

ernment Observers tick 
the correct time to thousands 

the wires. 

tick it continually to millions. 

Every Elgin wa tch has the word "Elgin" 

'1�������!I!!! ... �engraved on the works. Send for 
1 free booklet about watches. 

I F  Y O U  S MOOT A R I F L E  PistoLo r Sllot.gv;n, yo u ln ma.ke aUull'M Eye bl.a8�udi nJo:" three 2c. stamps for 

E LGIN NATIONAL 
WAT C H  C O .  

�::;K't;���r.::�� .... �E�I:gin, I l l inois. 

SAVE Ya YOUR FUEL 

Scythe, V. Czermak • • • • • • • . • • • . . • . . . . • . . •  Seal, L. A. Foote . . . . . . . . . . . . . . . . . . . . . . .  . 
�::;n!�:;d b!��::�� 8�v��eH��t��gJ ������ : � Seeder bevel gear connection, W. Fetzer . . .  Seeding machine, A. Ploss • • • • . . .. . . . . . . . . .  Separator. See Centrltugal separator. Separator. W. V. Meyer . . . . . . . . . . . . . . . . . .  74:;.450 Serum and preparIng same, W. P .  Dunbar . . 74;:)laa:l SE:wage ejector, J. W. Cooney • • . . • . • • . • • .  7'iflf7Hl Sewing machine. J. T. Hogan • • . • • . • • . • . .  H�,4M Sewing macblne, boot or sboe, W. Goddu . . 'l4i;.!n .. Sewing mach me thread controller, J. Dlebl 745.580 Sewing machine work plate operating mech· anlsm, L. Onderdonk • • • • • • • • • • • • • • • • • •  745,736 Shade holder, H. J. Peters . . . . . . . . . . . . . . . . 745.737 
��:n, "v".:',!l�gfe s�ee:rc"�����r: '0: 'M:: • C����d: 745,714 

�on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  746,7RO Shafting coupling, E. J .  Tbompson . . . . . , • •  746,1l!1O Sheeting, D. D. McBean . . . • • . . . • . • . • . • . • 7-Hj, 'Hi:l Sheeting, pllot, D. D. McBean • • • • • • • • • • • •  74;:) ,453 Shelf bracket, R. Mancha . . . . . . . . . . . . . . . .  74�,87:1 Shirt, G .  D. Elgbmle . . . . . . . . . . . . . . . . . . . . .  745.7W Shoe, G. Strootman . . . . . . . . . . . . . . . . . . . . . . .  74�,4G2 Shoe attacbment. coasting, R. W. Innes • •  745,442 SlgnB, meanB tor operating electriC, W. Goltz 745,488 Slilcon chlorlds, hydrochloric aCid, and alka· II bydroxldB, producing, F. J. Machalske 745,966 , Silo. E. B. Repp . . . . . . . . . . . . . . . . . . . . . . . . . 745.666 ' Sliver chromate, C. H. von HoeBBle • • • • • •  745,843 Sink and sink strainer, J. Koslopsky • • • • • •  745.963 Skirt Bupporter, E. Jennings . . . . . . . . . . . . . 745,354 Slicing machine, P. Sommer . . . . . . . . . . . . . . . 745.398 Slitting machine, gang, G. Magnlen • • . . . .  745,967 Slotting machine tool holder, Armstrong & Welter . • . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . .  745,758 Snow plow. W. S. H. HeermanB . . . . . . . . . . 745,608 SodIum, manutacture ot, T. Ewan . . . . . . . .  745,958 Sole splitting machine, F. M. Furber . . . . . .  745,591 Soles, elaBtic tap tor boot or shoe, W. C. Corman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745,792 1 Spacing macblne, W. A. Gray . . . . . . . . . . . . 745,723 1 Sparking device, C. L. Barker . . . . . . . . . . .  745,474 , 

CC speaks 
H is smile 

louder than 

453 

words " 

THE J. B. WILLIAMS CO., OIulolllnll')', CoIUI. 
LONDON PARIS BBRLlN SYDNBY WihfE. I T�:"J:;t�':'tk E'���I:eJ:�g�� A�m8, Powder8, Shot and BuU.ts. Men­tion SCIENTIFIC AMERICAN. Address 

* is JI 0 w Spinning trame, A. Parker . . . . . . . • . . . • . . . .  745,897 ' 
w a. s t e d  u p  Spinning trame yarn controller and separat· ----------------------chimney. Our or, ring, Tlchon & Foster . . . . . . . • . . . . . .  745,466 THIl' lDEAL MFG. CO., am St"NEW HA.VEN, CONN" U.S.A. B t 0 V e -p I p e Spinning machine filer, F. Spence . . . . . . . . .  745.400 .Iii d'ator ' suresyour Spool or bobbin shield or hoop, W. B. WilBon 745,948 OBER LATHES ra 1 lD . for 10 ' Stalk cutting machine, P. J. Boggess . . . • 745,564 « For Turning Axe, Adze, Pick, 

S P fuel a.t�R1JCH�STf:R RADIATOR CO Stamp tor receipting bills, L. Grelner·Volgt 745,822 Sledge, Hatchet. Hammer, Auger. tephens a tent years. I H" l  Starting gate, F. A. Vlanest . . . . . . . . . . . . .  745.936 �'lIe, Knife aI.d ChlBel HandleB. � , 76 Furnace St., . Rothe. Jr, . •  Starting machine, W. R. Barllng . . . . . . . . .  745,411
1 

Whimetrees. Yokes, Spokes, Porch 
. I Steam condensatlng apparatus, W. J. NUSB. 745,513 Spindles, Stair Balusters Table 

MA T C H FACTORY -DESCRTPTION . Steam separator. H. Stormer • • • . . . . . . . . . 745.924 : and Chair Legs and otber irr�gular VISES ' . Steam Bhovel, w. S. Russell . • . . • . . . . . . • . .  745.676 , work of an EngllBb factory. SCIENTIFIC AMERICAN Sup- Sterlllzing and drying apparatuB, L. L. GroBs 745.601 I . �LE)I';i'� 1 1 1 3  Ii �rlce 10 cents. For sale by Munn & Stirrup, J. B .  Dowell . . . • . . . . . . . . . . . . . . . . .  745.332 .... Se1l4 !<Yr C.rcular A. o. an a I neWB ea ers. Stirrup. J. Heaton . . . . . . . . . . . . . . . . . . . . . . .  745,607 1' The Ober MIg. Co .. 10 Bell St., Chagrin Fall., 0 .. U.S.A. 

FLAT 
_._- .----.. - ����:: ��a:. ������'!;g �.I� .� . .  ���� . : : : : : :  m:�hg . _____________________ _ T H E  Stove, gas, J. F. & F. O. Adams . . • . . . . • . • 745,711 BARKER MOTORS 

QUICH. ADJ USTING 
Without a Rival 

or 
SWIVEL 

BASE 

TOWE.R m. LYON CO. 

Stovepipe or chimney thimble, C. E. Hubbs. 745,';18 "R�ST" LI6HT Stove support, D. C. McFarland . . . . . . . . . •  745,648 L Strainer bag support, J. A. Mayhew . . . . . •  745,875 Stud member, J. V. Washburne . . . . . . . . . . .  745.747 �rg�t,p��l:1: ��I�a:���fa°�:� week. Makes and burns its own gaB. Brighter than electricity or acetylene and cheaper than kerosene. No Dirt. }l4o GrE'nle. 
�8:a;iy o;�h 1� :{l:h.Lil�!� lamp warranted. 

Subaqueous workIng chamber, D. D. McBean 745,454 Submarine work, apparatus tor, C. Wlll1am-son' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745,469 Surgical Bling. J. F. JanlBch . . . . . . . . . . . . . . 745.856 Switch attacbment, automatic. C. B. Blank. 74'5,413 Swltcb stand. J. P. Franks . . . . . . . . . . . . . . . 745.590 Tach.ometer, magnetic, A. P. & C. H. War· ner • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745.466 

Have more good points. fewer parts and require less atten­tion in operation than an)' other. 
llunchn. Vllvel, I,ttilltl ... 

C. l. Barker I Norwalk, Ct. 
Vise Dept. 9.5 Chambers St .• N. Y. AKeDte Wanted Everywhere 

THE"BEST"LlGHT CO. Talking machine horns, elbow tastenlng tor, -------. ---------------

Teia�tog��pts��1 S: 'Titf��'i ' : : : :  : : :  : : :  : : : :  +��:��� I (::; Sq-ua.bs Pa. y DR" .... t Telegraph receiver, Wireless, ( � .  T-. Swenson 745,463 .. y �} � 
enS Telephone, answering and re('oL'ding, T. D. & lb.' � �n!lieJ'L need _ nt.t {�!lt.tnn OTlly p�rt of C. J. Freese . . . . . . . . . . . . . . . . . . . . . . . . . .  745,342 - l.lwe� rtIJ

.
� blg

.
vrlc��. H.Hl�8J LTl oue Telephone exchange system, W. W. DeaD . .  745,579 : , �������r�. ��'�����ve�l;�� r.�);

llt
� ... J�l��� Telephone system, G. Ritter. " T' • • • •  743,388, 745,523 HOOK JJF..T ancl l(�nrn th1� i'IY.me-n.�elu Telephone tablet attachment, Urle & Mark- : t"l-eh 'hU1JLtS i1'tdu�!ry. 

Tele�t::'nl� . �� . .  �tb�; . �:.-;it·c·bb���d�: . �;';It�i.: 745,978
, Pilmouth Rock Squab Co . . 1 4  Fri e nd SI . ,  Boslo n, Mass. Ing apparatus tor, F. W. FranciB . . . . .  745,341 ' ----------------------

J. M. HANSON'S CLUBBING OFFERS 
LEXINCTO N ,  

�===== 
KY. 

Telephony, multiplex. W. M. Miner . . . . . . .  74fi,7:l4 ' ECLIPSE Poc}"et AMMETER, Tent slide, D. T. Abercrombie . . . . . . . . . . . .  745,551 1 for �enel81 tJattery t;':H�i!.�. 0 to 15 ampereH. Terminal box fixture, H. A. Hoagland . . . . . . 745,494 Soft.[mD·Solinoid type. I I  J( t.',ut,. to U (I.e," Wi.th Test trap or seal, C. M. Breen . . . . . . .  _ . .  745,319 fluible cord attached a.nd contachJl.lr " c�, wbich Testing and tumigating apparatus, M. I iB drawn baek Int.o ca�e. when carrIed ill pocket. T' 
_ Schnaier . . . . . . . . .  , . . . . . . . • . . . . . .  , . . . . •  74�, 9�� �!��!a��ia�� ��� c:l!:�c

d
h���·v����i�t� �ei�:: . • , Thill c�upllng, C. Ir'. uotorth . . . . . . . . . . . . . .  74fi, 5�u I Plvots harden�d �nd polishe�. Well tipisht:d th�gh. \ :-!- I - Threshmg machines, automatic belt guIde �t. can be used In nrs .r0�L(.n- Par\lclllsrly desl:i: �. /..: 

_ tor, G. S. Thompson . . . . . . . . . . . . . . . . . .  745,691 ed for Auto. use, .t.1dr�d.e:e Eleetrl(· M • 
_ Threshing machine grain separator, D. D. I Co., 227 Main St., Stringfield, ,MaliS. Price 16.0 • 

One 

II Year 

'1 Notzlger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745,371 Thrust tork, S. B. Fleming • . . • • . • • . . . . . . . .  745.339 : Tie. See Metalllc tie. ' �  l · Tire, detachable, H. E. Irwin . . . . . . . . • . . .  745.443 ; e escop es Tire protector. pneumatic, G. E. & S. N .  Mentel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745,878 '. Tfre ""rUng macblne, rubber, E. R. Lan. . We supply equatorlally mounted 1 pber . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745.358 . ./lstronomical Telescopes 

[': $3 .00 I Tires or VehIcles, apparatus tor applying , rubber, E. R. Lanpber . . . . . . . . . . . . . . . .  745,631 i for amateur purposes. Our 
· ���:��o fI��tI�� ��vl�'ilJf:u�, . .  �: . ������ . : :  +!�:��� OBJECTIVES 
! TooL:. pneumatically operated percusBlve, W. I �b:�gl:���lj���I:c'lo�eed 
: T.ac� u���n Buj,j,��ti�g' d�:"I��: 'j,' 'P: 'pj,iillp;': m:�rs G U NOLACH·MANHATT .. N OPT. CO.. Rochester, N. Y .  

,._ �_r-o � ....... ::: _'ur ..... _ . • .  � ' "' . . .  . .. "" .. � 

ALL SUB�CRIPTIONS ARE FOR ONE FUI,L YEAR The periodicals In any club otJer wlll be sent to I HARPER'S BAZAR or PEARSON'S$ 2 For 
. JOin ':t�:;.g:e�����'it"��e al l. WOMAN'S HOME COMPANI�N ft:lee Tbe BubscrlptlonB may be new <r renewals. COSMOPOLITAN o r  LESLIE S 1 yr. 

Reg. Pro OUJ'Club Pr. 
Ladles' Home Jonrnal and Satnrday Evening Post . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 13.00 1!12.2� 
Tte Hou.ekeepP.T and �nccess ' Dr Leslie's Mont�IY) " "  . . . . . . . . . . . . . . . . . . . . . . . .  1.60 l'�� T e oUl"!Iockccpcr and f ... O�IllEI]H.l..lan (or Pear�OD 8) . . . . . .  . . . . . .  '1' . . . .  - . . . .  � 60  • � 
The Honsekeeper and.Woman's Home C .. m!,lLlli,," (or Physlca Cnltnrel L60 }. .'..I .. Physical Cohr,'J:,e, ReView of Re�ie,ws and !Snccess . . . . . . . . . . . ... . . . . . .. . . . . . . . . . .  �.50 a.oo Soccess, Wor d's Work and LeshE' s Monthly (or CO!jmopoluan) . . . . . . . . . . . . b.oo a·oo 
Ootioll'. Foor-Track News al)d CO!\Plopolitan (or Le_Iie's} . . . .  . . . . . . . . . . . . . . .  �.50 3.00 
Soccess, Harper'" Bazar and Leshe's  Monthly (or Cosmopolitan) . . . . . . . . . .  B.oooo �.OO 
Pearsoots. Har,e '8 Ha,ZB.T. LCHlic1!1 .Unnt.hJy and C08J1D Polltar - · · . · . . • . . . . 3- AlefO !'u�moDolila. ... !! acceS8 and \Voma.u"s Home Cnmfani u n  ( UI" Les ie's) . . . . . . .  8.00 '-J4 O() 
Leslie'" �loJ1tb_l¥, At'l Interchange, Review of J .evie .... and Snccess . .. . . . .50 �. Conntry 1,ife, W .. rld'.  Work, Ontinll' and !Snccess . . . .  . . . . . . . . . . . . . . . . . . . .  10.00 ••• i!!l The Honsekeeper. PearMon's, Snccess and Woman's Home Companion . . . 3.60 :.. ..... 

WE. ALSO FURN ISH AS FOLLOWS. 
CLA�� 1 I CLASS 3 ArtBtudent. . . . . . . . . . . . . I1'!"' .J.OOl Any three of ' Tbe Art Intercban�e . . .  l yr. ' .. 001 Four··rrack News . . . . . . l yr. .50 these only Country Life . . . . . . . . . . . 1 yr. B.oo Any two of Green'B Fruit Grower .. l yr. .flO $ 1  25 Craftsman . . . .  . . . . . . .  1 yr. 3.00 these only Hint.! . . . . . . . . . . . . . . . . .  1 yr. 1.00 • 

Current Literature . . . . 1 yr. a.oo . $3 15 ¥g�i��� .. {:��r: : : : : H�: � Ir - . - --- i�g��ri'go1�l!.t:: : : : . : : : :j�: l�1 . La<Jle.' W"rlcl . . . . . . . .  l Yr . AO A I h Outmg . . . . . . . . . . . . . . . . . . .  1 yr. 3.00} _____ _ Modern P",cilla . . . . . . . 1 yr .60 ny twow. t Pboto·Era .. . . . . . . . . . . . . .  lyr. 2.50 1 Nickell Mag""lne . . . . . .  1 yr. .00 H�,'i ""etn Toll ates . . . . . . . . . . . . . . . .  )T. 2 .00 Any Three �{\)cuJr"rY. IK" �1lZ�Pll·\rtl.·. · 
.

• .. .. .. '.1[ �:'. ·.50.Ul : } 8.88 � fl'rained Nurse . , . . . . . . .  1 yr. 2.00 I $5.25 " ... l l?; ., � .}U $ 1  50 " (�[�k'!o: PrOgTt!6B_ . . . . .  _1 yr. 2.00 What to .at . . . . . . . . . . l yr. l.ooi 
• 

I �g�l�,�I'\\;:;�L: : : :·: :-.:l;: ��J 

: Ttaclng machine, G. H. DavlB • . • . • • . . . . . 745,424 ' , Traek and car, S. E. Jackman • • • • • • • • • • • •  745,855 TraC:tlon wheel, D. W. McLaugblln . . . . . . . . 745,510 . Trajii::,y a���I�oL.eYJ��re���p� .  ��. ����?��: 745,486 -TrolJey, H. Holland . . . . . . . . . . . . . . . . . . . . .  745.614 Trolley and air brake controller, combined, 
I '�. Kyuueb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745,502 ' : To,,,,,,"l , .  W. S. Ward . . . . . . . . . . . . . . . . . . . . 745,544 1 - Trl1(:js, car, B. W. Tucker . . . . • . • . . • . . . . . .  745,536 
I Tr<,(sB. J. U. Adams . . . . . . . . . . . . . . . . . . . . . .  745,311 Tul;.nel shield, C. H. Bonnett . . . . . . . . . . . . .  745,954 I Tq�nl:l, subaqueous, D. D. McBean .745,456, 745,457 

'l'II'r\>ln", G. Zabil<jauz . . . . . . . . . . . . . . . . . . .  745.409 . TlltlIlne, H. Holzwarth . . . • . . . . . . . . . . . . . . . .  745.496 . 
· Turbine, elastic fluid. C. G. CurtlB . . . . . . . .  745,575 , : Turbine, steam, G. ZablkJanz . . . . . . . . . . . .  745,410 I · Twine making machine, grass, T. W. Jer-rems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745,625 Type machine matrix centering mechanism, J. M. Dove . . . . . . . . . . . . . . . . . . . . . . . . . . . 745.801 Typewriting machine line marking type at· tachment, A. B. Vance . . . . . . . . . . . . . . .  745.935 

: �::��: :·B�li'!�kan.� . : : : : : : : : : : : : : : : : : : : : :  m:gg� 

. 

Valve, automatlc telescope, H. B. Saeter . .  745,527 Valye. cbeck, W. J. Taube . . • • • • . . . . . . . . .  745,742 
· Valve. cut out or Isolating, Mayer & Hubner 745,874 
! Valve lubricating device, BUde. A. Kohn " . 745,63 '1 Valv.e, plug, R. C. Blake . . • • • • . • . . . . . • . .  745,31 Valve. pressure regulating, H. Strater . . . .  745.402 1 Valve, steam engine, D. C. I'I'escott . . . . . . 745,520 i 
Vehl;��I��d��spp�reN;r,lng�c¥.lnBos����r�y��� 745,718 Vehicle brake, J. T. Burton . . . . . . . . . . . . . . 745,779 CLASS � OUTING or COU NTRY L I FE I 
Valve, steam engln�, C. P. Altmann . . . . . .  745,756

1 

American Boy . . . . . . . . .  I yr. '1.001 I �����t� ����[�g m:!��: :. :. �!�:u��� · : : : :  m:��� 
g��*�!�:���rq'��'�e�o{"ow'i ):l�: Itoo� AnYthte� of wi\lbe sent in Clobs as follows I 

: ��:l�t� �����f�g F'ap��r����e�ot��: ' ii," A: 745,809 : 

C Jl 1 "  1 00 I � With any three In class 1.. . . . . . . . . . . . . . . . 'SI'OO Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745,401 OBmoPn Ian . . . . . . . . . . .  yr. . With any two in c\aas2. . . . . . . .  . . . . . . . . . . .i!:S Valve, straightway, E. S. Brady . . . . . . . . . .  745,774 Era . . . . . . . . . . . . . . . .. 1 yr. 1.00 $ 1 50 Wirh any three In CIBBS 2 . . . . . . . . . . . . . . . . .  .,.Ii 1 fl Farm Poultry . . . . . . . . . . 1 yr. 1.00 • W
W!t

lhh ;lnnycctewsso&lnJ;leasVsIBe'w' "0' fRo ·e·v· ·'.·e· 'w" s •
• �('8:i Vehicle Btrut, tW''-'l'hc� (' , H. Edeline . • . .  745,803 

r;��kJ':�\ie�s�?n�b.l.�:l ��: 11:1 '1 ------ With Success a�� any one In class B . .  1.0 . �;�m;B 70hre��;"p�1��"f��c;nd' ��p;;I�: '�pp�;�t�� 745,893 

HGOaodrpelJ;0:'!i'!'�Re:.P. I. ng . . . ...... 1 .Y� •• 11 .. 0000 , Any three With Soccess and any two In class B . . • •  :50 tor ralBlng, W. R. Webb . . . . . . . • . . . . .  745,545 • �- . 11'. 'Vith ('�ntu ry Magazine . . . . . . . . . . ; . . . . 'il 1 Velocipedes, motor cycleB. etc., two speed . HBoouu·s:hBoela�tel .fdule· �· . . .. ·. ·.11 yyrr .. 21·r(l()0 � $2 00 With St. !'i idiol... . . . . . . . . . . . . . . . . . . . . . .. . I gear tor, L. Lecarme . . . . . . . . . . . . . . . . . 745,632 Inter:Ocea�('Wee'klY) 1 yr. 1.00 ! • �i:t 6:;rl�;��
' 
�,��II'.tz

1!,�ite;8 'lUo �: � . ����:r:io�a�fln&. �af� �����r.� . : : : : : : : : �!�.1�1 Junlor 1'oUette .. . . . . . . l yr. 1.00 I lth Boo over's .l .R II'  &4fosmoP'n 4.. 0 , Vertical underteed turnace, H. G. Cox . • . • .  745,573 

, 50 Yea rs' 
Exp erience 

PATENTS 
Trade Marks. 

Designs. 
Copyrights. Etc. 

qt:l-�1I�n:8��:iT: ��k����i�df�:�C�t�r�e�:� 
�ri::���T ���adb��tf:.�er-I::�gro�����f��; sent free. b1 ciest a�ency for Becurin� patents. Patehts taKen throuflh M UNN & Co. receive Special Notice, without char�e. in the 
Scientific American 

A h&l,dsolnlll v illustrated weekly. L&rgest clr­eulH.llon of aoy SCientifiC journal. Terms. 13 a year: four months. 11. Sold by all newsdealers. 
MUNN & CO.3S1 Broadway, New York Branch Omce,625F.St., Wasbington. D .  C. 

r.:i�ufl:�aCj.: : : : : : : : : : : : : H�: \:88 , Any three of VesselB, propelllng, C. F. Sautter . . . . . . . . 745,910 

���fl��r��·.·::::::: ·:::::J fr: ll:l l o!��'}�r'::�l FR E E }�r:n;Il�'t'tu'!�I��:ey�J>r:!.e:� . �:!:tt,;,�nur.:�ct��ln��rt;.r L',' 'W�"e": : : : : : : :  +!g:m 1 -----------------PhYBlcal Culture .. . . . . .  l yr. ].(0 bave free as your premium,. yearly subscTip· Wagon top, J. Pohllg . . . . . . . . . . . . . . . . . . . . . 745,904 1 1 Gal' I'on ,'n 4 M I'nutes Recreatlon 1 yr 1 110 I $2 25 tlon to any periodical listed uuder class 2. . W d l t d d I success . . . .  : � ·  ... . ::::: . .  : '.:1 yr: 1:00 . ' Your own club snd two other clnbs make 'I ag:;,��I.::rzl�:rs' Bb��k�e t�: 'i:eo��I��I�� 1 Womlln's HomeCom'n.l yr. 1.00 tbe three. Weltzer & Pozzo . . . . . . . . . . . . . . . . . . . . .  745,592 Youtb . . . . . . . . . . . . . . . . . . . 1 yr. 1.00 .. WasherB. See Dish washer. The Youth's Companion (Including an extra number. and calendar for 1�) lUIlV be added 10r '176: Washing apparatus, W. A. & O. M. Huffman 745.620.0 Har&:;,r's 1II111l'azine (or Weekly) l:I.sa ; Cent� 1:1.65 h�t. Nicholas 12.65; Scribner's f2.S5 i MUnseY's 'l.ooJ ' Washing machine, J. P. ptel!rer . . . . . . . . . 745,600 : 
��nt:W.J.�io �,:;;���:r:}�bu���blnlJ'O: o#drs�'\'Jre��Y c��::;;m:.roIN;�d. C ub Raisen IlIl : Water. apparatus tor separating 011 trom, . 

J M 
I l'ravlcha & Doulllet . • . • . . . . • • . . . . . • • . 745,519 Address • • HANSON, Magazine Agency, 122 Hanson Block, LEXINOTON, KY. ; Water closet fluBhlng apparatuB, W. U. I .... 44-PAGE CATALOGUE OF 3.000 PERIODICALS FREE. 1 Grlmths • . . . . . . . . . . . . . . . . . . . . . .  745.724. 745,823 

1 ............................................
. 1 Water cloBet, Siphon. W. G. Newton . . . . . .  745.651 Water cooler IUId lilter, O. Ill. lIIcPhenon • •  745,889 

© 1903 SCIENTIFIC AMERICAN. INC 

of tbe purest drinkinfl water and free from all solid atoms a.nd 
g�1'iIa:�ou'3r�:ve a Every house .. 

FILTER which prevents the spread of many dlBeaseB generally orlglnatlng In Impure water . 
BERKEFELD FILTER 00., 

4 Cedar Streeti New Tork. 



454 
Founded bv M atlww Oartil/. 1'185. A HOUBe ... touch with Three Omt'lW'la. 

HENRY CAREY BAIRD & CO., 
1NDUSTRIAL PU BLISHERStBOOKSELLERS & IMPORTERS 810 Walnut St., Philadelphia, Pa., U.S.A. 

pr Our NI?JW and Revised Oatalogue of PracUcaI and 
t;t:z1��!I1I�0�nl�l�oJ"���, 0'li��rr::io%, B&"e!::1;:' 
::,S:;t¥I,�g:s���yr.wf�e: KIZ�t',ogue e�� ngo�a�':�� 
Book, on Sanitary St:ience, G:::1itung, Plumbing. etc., and our other Oatalogues and Oircutars, tne whole coverin{1 every branch of Science awlied to the Arts, sent free and tree, of postage to anyone iii any part qf <he world who will furnish his address. 

ESTABLISHED 
1831 

THE 
COUNTRY 
GENTLEMAN 
Tbe ONLY Agricultural NEWSpaper, 

� ADan'rl'KDLY THII: 
Leading Agricultural Journal of the World. 
Every department written by speclallsts, the 

highest authorities in their respective lines. 
No other paper pretends to compare with It. 

In qualifications of editorialstalf. 
Gives the agricultural NEWS with a degree 

of completeness not even attempted by others. 

INDISPENSABLE TO 
ALL COUNTRY RESIDENTS 

WHO WISH TO 
KEEP UP WITH THE TIRES. 

SlAgle SUb8erlptlon, $1.60 ; 
Two Sub8erlptlona, $2.60; 

FlYe Sub8crlptloD8, $6.60. 
SPECIAL INDUCElt!1ENTS 10 RAIS­

ERS OJl' LARGER CLUBS. 

Four Months' Trial Trip 60 cents. 
SPEciMEN COPIES 

will be mailed free on request. It will payany· 
body interested in any way in country life to 
send for them. Address the publishers :  

LUTHER TUCKER ct. SON, 
Albany, N. Y. 

9 :!i:§.���Potr����nP�UI? 
_ copies anything writ�li with pen or typewriter, also • • music, drawings, etc. One Original gh'e� 1 50  copies V BLACK ink in 15 minutes. AVOIDS stencil, � wa.shing, delays, and e

�
n8ive 8upplh:s. Price, 

��[!�teii IlA!YS.
u�iiE�'Piu��8 w���)��

a
d!: 

posit. THE S. A. SCHAPIR.OORAPH CO., 265 Broadway, New York. 

A Chr istmas Present Worth Having 
Send $13.30 for a Complete High-Grade 

Microscope I 
with eye'plece and a divisible objectlv& 
giving both high and low magnifications ; 

____ six moun'ted objects anrt Instructions ,for 
g�-:;dS�� �tt:�u'l!l�'i.>g: o�e,llr,;;go

l
p' \,h,,� 

ginnl!llf the study of animal or plant life. 
Well adapted to the examination of 

starche8� drugs, fabrics, fibers and ordinary . 
commercial uses. 

LENS CO.. Buffalo. N. Y. 

. ' UNI MAT,'I'' ' FO� PE�PE:rUAL 
"' Reoords, Cost Books, (ONE MOVEMENT) Price Blioks, ILiOiOiSEiLIEiAiFiBiOiOIK Private Ledgers, 

Catalogs. Speoimen 
Books, Route Books, 

Indexes, '1111 Calling Lists, eto. 

� WRITE FOR CATAI,OG 
MADE BY 

SIEBER & TRUSSELL 
�":'c�.�de MFG. CO. 

Close ST. LOUIS, MO. 

VELOCl'l'Y OF ICE BOATS.-A COL-
lection of interesting letters to the edItor of the SCIEN­
TrFIC AMERICAN on the question at the speed of Ice 
Boats, demontstratlng how and why it Is that these cra..tt 
sail faster tban the wind wblch propels them. 1I1us­
trated with 10 explanatory diagrams. ContaIned in SCI­ENTIFIC AMERICAN 'SUPPLEI\lENT, No. 214. PrIce 10 
cents. To be had at this office and from all newsdealers. 

Scientifio American DECEMBER, 12,. 1903. 
Water cooler equipment, J. T. Cole . . . . . .  745,571 
Water elevator, pneumatic, Johnson & 

PICKer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 745,626 
Water from cellars, apparatus tor expelling, 

W. U. Griffiths . . . . . . . . . . . . . . . . . . . . . .  745,824 
Water beater, W. B. Allen . . . • . . . . . . . . . .  745,712 
Water beater, electrical, M. H. Shoenberg . ,745,682 
Water or , graIn elevator, Holcomb & Austin. 745,439 
Water power apparatus, J. F. Williams . . . .  745,945 
Water supply system, O. T. Hungerford . . . •  745,351 
Water tube boller, J. F. Hottman, Jr . . . . . .  745,616 
Water tube boller, J. F., Sr., & J. F. Hott-
, man, Jr. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  745,851 
Weaner and udder protector, calt or colt, 

CunnIngham & Spear . • . . . . . . . . . . . . . . . .  745,419 
Welt slitting macbine, H. Lyon . . . . . . . . . .  745.965 
Wheel and axle coupling, F. G. Hughes . .  745,852 
Whlffietree. J. Kitzmiller . . . . . . . . . . . . . . . .  745,730 
Wind Instrument, L. M. E1l\s . . . . . . . . . . . .  745,804 
Window screen, D. J. La Due . . . . . . . . . . .  745,731 
Wire holder, J. Sharp . . . . . . . . . . . . . . . . . . .  745,918 
Wire stitchIng machine fee" device, W. 

Shafer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  745,917 
Wire stretclier, L. A. Preston . .  : . . . . . . . . .  745,662 
Wrapping macliine, J. H. Felmlee . . . . . . .  745,810 
Wrench, · B. 'McNiel . . . . . . . . . . . . . . . . . . . . . . . 745,369 
Zinc, electrolytic refining of, H. Paweck • • •  745,378 

DESIGNS. 
Billiard table, J. Ehrenprels . . . . . . . . . • • . • •  36,662 
Bottle, A. N; RItz . . . . . . . . . . , . . . . . . . . . . . . .  36,6�6 
Brooch, buttoo. or buckle plate or similar 

article. S. A. Keller . . . . . . . . . . . . .  36.649, 36,650 
Brooch plate or similar article, E. F. Rueck-

ert . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  36,648 
Chair, J. E. Teall, . .  ' .. . . . . . . . . . . . . . . . . . . . . . .  36,663 
Clclometer casing, J. Alexander , ', . .  " • . . . . . . .  iHi,6i17 
Dress ornament, tancy, L·. M. Keighe r. . . .  36,664 
Glove, F. " Schmid t . . . .  '. . . . . . . . . . . . . . . . . . .  36,665 
Silverware or simGar articles, handle for, 

' H. Webe" . . . . . . . . . . . . . . . . . . . . . . .  36,652, 36,653 
Sil verware or similar articles, lip tor, H. 

Weber . 36,655 
Silverware · �� . �i�ii�r' '��ti�i��,' 'sp��i ' t.�;,' 'il: 
SlIve';Y��� ��.  '''I;';il��' 

. 
��tl�i�,;: ' tip ' 'f��: ' 'Ii: 36,651 

Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36.654 
Stove, O. D. & B. Huat . . . . . . . . . . . . . . . . . .  36,658 
Wagon body, G. H. Barschow . • • . • •  36,659 to 36,661 

'rRADE MARKS. 
Antiseptic or disinfectant compound, Quin 

Sbarpe Drug Co. . . . . . . . . . . . . . . . . . . . . . . .  41,567 
Baking powder, J. C. Grant Chemical Co . .  41,577 
Beer, barley stout, ale, and barley, and malt 
Belt:

x
:��

c
b"e�tI���I�ac:l�

e�i�fem1�'g, 'Bi;kby ' 
41,575 

& Goodall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41,050 
Bluing, M. C. O'Nelll . . . . . . . . . . . . . . . . . . . .  41,571 
Candy" D"rby Candy Co. . . . . . . . . . . . . . . . . . . .  41,573 
Candy, nut, Calboun & WItherbee . . . . . . . .  41,572 
Caramels, chocolates, bonbons, and tavors, 

HIll-Warner-Fitch Co. . . . .  : . . . . . . . . . . . .  41,574 
Chemical for certain named purposes, powd· 

ered, Coallte Company . . . . . . . . . . . . . . . . 41,582 
Cigars, cheroots, and all· tobacco Cigarettes, 

American CIgar Co. . . . . . . . . . . . . . . . . . .  41,576 
Collars, boys' and girls', I. Frank & Co . . .  41,546 
Cooking utensils, certain named, Manning, 

Bowman & Co. . .  . . . . . . . . . . . . . . . . . . . . .  , 41,585 
Crushing and pulverizing machines; Williams 

Patent Crusher and Pulverizer Co . . • . .  41,583 
Flsbing tackle, Supplee Hardware Co. . . . .  41,586 
Flour, wheat, George Urban 1I11111ng Co., 

41,578 to 41,580 
Food tor animals, prepared tonic, W. J. Mor-

ris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1,556 
Gloves, kid, W. Locke . . . . . . . . . . . . . . . . . .  41,545 
Liniment, C. H. Mllversted . . . . . . . . . . . . . .  41,566 
Medicinal preparation for treatment of dys-

pepSia and loss of appetite, Dr. Plnet Co. 41,564 
Medicinal tonic for malaria, chills, and 

fevers, Gannaway Drug Co. . . . . . • . • . • .  4 1,557 
Medicine, cough, J. Kalish . . . . . . . . . . . . . . . .  41,565 
Needle and thread fasteners, combined, F. 

W. Wbltcher . . . . . . .  ' . . . . . . . . ... . . . . . . . .  41,555 
Ointment, certain named, H. Goldwater . . . •  41,568 
Paint, cold and hot water, J. G. Newcomb. 41,581 
Remedies for cure of certain named diseases, 

L. Rosenthal . . . . . . . . . . . . . . . . . . . . . . . . . .  41,559 
Remedies for Indigestion and dyspepsIa, F. 

L. Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . 41,563 
Remedy for dyspepsia, Indigestion, and stom-

acb complaints, A. K. Schauf . . • . . • . .  41,562 
Remedy for nervous affections and a blood 

purifier, A. K. Schauf . . . . . . . . . . . . . . . . .  41,560 
Respirators, Respirator Medication Co . . . . . .  41,553 
RIbbons, Sacbs Bros. & Co . . . . . . . • . . . . . . . •  41,544 
Roofing, sheet, ' H. 111. Reynolds Roofing Co., 

41,551, 41,552 
Salve for certain named purposes, D. Gearon 41,570 
Salves or ointments for external .application, 

Oelo Chemical Company . • . . • . • • • . • • . . 41,569 
Saws, G. N. Clemson . . . . . . . . . . • . . • . • • . • • •  41,588 
Screws, Rogers Screw Co. . . . . . • • • • . . • . • . . . .  41,587 
Spittoons, certain named, Cordley & Hayes . .  41,554 
Talking machines, certain named, Ohio Talk-

Ing Macbine Co. . . . . . . . . . . . . . . . . . . . . . .  41,584 
Tonic, B. P. Yocum . . . . . . . . . . . . . . . . . . . . . . "" ,558 
ToniC for. stomach, kidneys, liver, and blad-

der, , A. K. Schauf . • . . . . . . . • . . . . . . . . . .  41,561 
V.elvets, velveteens, and plush goods, H. 

O. Brandt & Co. • . . • . . . . . . • • . . . .  41,548, .41,549 
Waterproof sheetlngs and fabrics, Hospital 

Sheeting Co. . .  . . . . . . . . . . . . . . . . . . . . . . . .  41,547 

LABELS 
"Airedale FabriC," for dry · goods, A. Merritt 10,547 1 
"Bader's Infallible Hair Grower," tor haiI' -

grower, H. F. Bader . . . . . . . . . . . . . . . . . .  10,553 
"Best Amel'ican Make Pearl Buttons," for 

pearl buttons, Keystone Pearl Button Co. 10,548 
"Blue Ribbon," for Cigars, E. Marrion . . . .  10,558 
"Cap Sheaf," for whiskey, Schwartz Bros . .  10,557 
"Chinese Pigtails," for licorice, National 

Licorice Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 10,561 
"Colonel BiU," for Cigars, S. Levyn . .

.
. . . .. 10,559 

_.I Dropsy Wine," tor mediCine, J. L. " Dezea-
bault & Co. . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  10,549 

"First Ame .• 'iean," for condensed milk, Am- . 
erican Condensed 1I11lk Co. . . . . . . . . . . . " 10,562 

"Grant Pear, ' !  for pear trees, C. Pelmulder. 10,546 
"Life," for cereal food, Hanscom Bros . . . . .  10,564 
"Ltliskin," for a toilet preparation, Croswell 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.555 
"Lung Tonic," for mediCine, W. B .. aopkins ).0,559 
"No--Bald," tor hair tonic, Croswell .Company ,10,554 
1 4Pes Paca," for foot powder, J. Rovane, Sr. 10,552 
"Plain People," tor Cigars, S. · Levyn . . . .  , .  10,560 
"Sawyer's Crystal Blue," for washing ,blur, 

Sawyer Crystal Blue Co . . . . . . . . . .  10,566, 10,567 
" Stamp," tor condensed milk, American Con-

densed 1I111k Co. . . . . . . . . . . . . . . . . . . . . . . .  10,563 
uTrue Blue Bluing," for blUing, True Blue 

Mfg. Co. . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  10,565 
"Vino Vermouth," for Uqueur, J:' B. Roch� . .  10,556 
"Wooton's Menthol Cough Syrup," for cough 

syrup, F. W. Wooton . . . . . . . . . . . . . . . . . . �O,551 

PRINTS. 
"Blue Cross,'" for tea and coffee, .Grand Cent-

ral Tea & Colfee Co. . . . . . . . . . . . . . . . . . . .  866 
"Cero-Fruto, '" tor tood preparation, Cero-Fruto 

Food Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  863 
"Red Cross," for tra and coffee, Grand Central 

Tea & Colfee Co. . . . . . . . . . . . . . • . . . . . . . . . .  864 
"White Cross." for tea and corree, Grand Cent-

ral Tea & Colfee Co. • . . .. . . . . . . . . . .. . ". ",' 865 

A printed copy of the specification and , drawing 
ot any patent in the foregoin� list, or any patent 
In print Issued since 1863, will be furnished from 
thl. olllce for 10 cents, provided the mime and 
number of the patent de.lred and tbe date be 
�i:;:.

: 
. 

Address Munn & Co." 361 "Broa�way, · N�� 

. Can':.lian · patenta may now , be obtal�ed by the Inr 
vrntors for any of the inventions named in the forE'· 
Iwlng list. ' For terms , and furtber pa.tlculal'8 
addre88 Munn '" Co." 361 Broadway., New York., 

DRYINI MACHINES.  S·I,;.n':t���:i�.L. fieep Your House Warm 
this winter and save coal by Httlng 

�t!t" �' ,
YOUr doors and wlDdows with 

TVPEWHEEL •. MOD.L ..... XP.RIM.NTALWORK,.IMAU._"""'" FORD S AI R-TIGHT WEATKER STRIP NDVEUIEI • ETC. NEW 'laRK aTENClL WORK' 100 "" •• "u B !  " .. 'I.. A perfect protection from cold, draught and dust. l/��: \:!'�n�:i��'ii �"ed:':���f.lY of wood, and absolute­
MODEL AND EXPERIMENTAL WORK. Send for Illustrated booklet (Free). 
Electrical and Mechanical InstrumenU!. 8mall Mach'y. te�ti" ��������n each locality and olfer very liberal 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. CHARLES 1 FORD, 226  Senior Bldg., Holyoke, Mass. 

...... rn;:r;.,;;:.n.�r;.;,r� ... SPECIAL i ! 
� U N I O N  MOOE L WORKS MODr!" L - 10 c ATA COG U e S  C R e e  

& G E.ARS @ 1 9 3  C L A R K  C H I C.  G O ,  

����:t..?�!!!..:��MACHINERY. ORA FTI N a Mechanical, Patent Office, Techni­
cal MMazlnes & Books ilInstrated. 

I CE MACHINES\ Cornes EnKiDes ... Brewel'8' 
and Bottlers Machinery. THE VILTER 
MFG. CO., 899 Clinton Street. Milwaukee Wis. 

nODELS and EXPERIMENTAL WORK 
Small MachInery of all kinds. 

A. I. OSTRANDER, Schleicher Bldg., MI. Vernon, N. Y. 

FOR SA LE 
two valnable recent patents, outright or on royalty. 

Steel Fence Post and 
Steel Strain End or Comer 

for farm or railroad wire fencing. For lllustrated cir­
cular and InformatIon address the patentee 

MONT. D. CUMMINGS 
COLUMBUS, O. 

Postal Scale $1.00 
feU ... , .. gl&nce postage In CENTS on all 
:::;!=.at�riic�:l�f��1 1 �:nfoWn ht�! .&amp bilL Useful and en'-· We make several sty lee 

l���:; :O:��e�f�'!i:�re·'pa"'ryl1lllg·';Ftjl 
reeelp$ ot prlcO- Catalogue P. tree. 

Pelouze Soale '" Mfg. eo. 1iiliiiiiiii;lil'" 'aa w, �ACK.O" .OU� CHICAGO. -

SYNCHRONOGRAPH.-A NEW METH-
od of raplnly transmlttinlr Intelligence by the a1ternat­
in2 cnrr.nt. A full description of the Interesting ap· 
paratus of Crehore and Squier. 13 111ustratlons. SCIEN­
TIFIC AMERICAN SUPPLEMENTS 1114 and 1 111i. 
Price 10 cents eacb. For sale by Munn & Co. and all 
newsdealers. Send for new catalogue. 

� GIo FRANKUN 
Model Shop 

The Franklin Model Shop. 
Experimental work for Inventors; any-

��::I!� ���:��e'\�
n
�;J:;:u!�o� 

colleges. Exhibition models. Intrndnc-
�\�r �.�Yti�r

o
�'t.\'i.�

t
"!:[!l

c
�
e
o";.el�Fe.": 

'Inventlons'perfected. Drawings and de­
signs worked out.:trom inventors' ideas. 
Send for circul�r 9. 

PARSEJ,L & WEED, 
129-131 West 31st Street, New York. 

FRANK D. LEWIS, 136 Libert)' Sf.., Ne� �ork. 

SLOT AND VENDINI MACHINES 
built on cont;;,�c;is. NI�

e��d
agf..:�E."gr,:,

mentsl Work. 
MI{JHIGAN NOVELTY WORKS, Kalamazoo, Mich. 

N ational S u pply Co., 835 Broadway, N.Y. 
Model Makeul and Manufacturers of 
PATENTED ARTICLES, ETC. 

MODELS &. EXPE R I M E N TAL WOR K .  
inventions developed. Special Machinery. E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 

F R E E <;:'����tn?�I
A:Jg����ctural, SclentlHc 

Prospectus for 1903 for "Architect.' and 
Builders' l\lagazine,'� monthly 12 a year. 

W M .  T: C,OMSTOCK, Pub., 23 Warren St� JoIew- York 

REVERSING STEAM TURBINE.-P AR-
son's recently perfected turbine for boats. llIuotrations 
sbowing detalls. Contained In SCIENTIF'C AMERICAN 

�����:.K:';d r.�'J !i?�ew;J�re�.
cents, by mall. from 

BIuminum SDBcialties 
Every facility for the mannfacture of articles from 

aluminum: stamped, spun formed, or cast. We have 
the largest and Onest equipped factory In tbe United 
States for this class of work. Let Us Quote priCes. 
THE E. A. FARGO CO., • • • ATTLEBORO, MASS. 

Are..lo� ?lnt'�£.��,:l� �i1'n�'a Mndel or Experlmentsl 

WHAT WE DO-HOW WE DO  IT will be sent to you on request. 
KNICKERBOCKER MAClIINE WORKS, Inc., g.lO·U� .Ione8 Street. New York. 

Light Hardware Specialties Wanted Manufacturing for Inventors , A large manufacturer now maklnlr a number of IIlrht ' 
hardware specialties desITe. to increase his J lne. ThIs I Every facility and apphance for manufacturing Grey 
is a.n exceptional opportunitY for inventors to have Iron. Bra88 and Spelter Castings. Stamped. spun or 
their inventions manufactured and marketed by a firm turned metal speolalties 1n quantities. Large plant, 
now doIng large business witb all tbe Wholesale hard- skIlled workmen and modern tools. 
ware houses. Only tbose havlnlr ·arUcles already per- AMERICAN LAMP AND BRASS COMPANY: lected need reply. Address, stating In detail nature of 
article. and enclosinl( stamped envelope for reply 

POST OFFICE BOX 116 
ST; LOUIS. MO. 

Trenton, N. J. 

BIG PAYIND BUSINESS �,:g: ' WPlte tor :aa18M ofh1lD4red8 o��==ii�.� euoto__ .Make ISO to 160 weekly. Do busineea at home or traye11ngt all or .para time, ""Uine Grar. ontfita and dolllll ft="--."" II!>nnln8 80 'tv oliver, niokle and metal 
,,\��:.. °:11 ,:�!\��"..""!go8�a:l:�No ei. 
�:re.ee, quiCkb hlarued. Enormous demand. No toy. OP humb ... OnUlte all .i_. Everythln& � Kll ..... teed. Let uo otart .;yo.u. We teaelo._7.l!1I FREE. Write tods7 H. SHAY ... C/O"! CIN()ll'iNATI., o. 

BEAT 
ALL 

BRICKS • • 

HOLLOW. 
HOLLOW CONCRETE BUILDING BLOCK MACHINES 

BrIdge ACT088 Fo", Bi11t'l' at AppletQn, WU. 
005 fut long, 22 feet wIdt, built oj. Palmer's HolWw BIotka. 

'VVA R N I N G ! 
BulldfnKs erected with these patented blocks are 
subject to, royalty and Mechanics' Lien. if. same is 
uot senled, ,unless parties erectinK bnildinKs have 
secured their licenses from The Harmon S. Palmer ·Hollow Con�rete . BllildiDlr Block Company or their 
duly authorized aKents. 

Cement and Sa-mt.. 
Blocks From 
These Machines 
��c"e ';ti�t�ce";,lt f1:ee:tii�l�!?�W'd 
rain ·and motsture, and are positive non�conductors of heat and cold. 
These : bricks are II/lht, stron" and 
gf:i!

e�rth N�h�':.gerI2!.J
�uii�ln�{::�!!, 

�t�rb���n� I�u�ri:" u.r.i:fe��
, �� 

like natural stone, last longer, and 
can be colored or ornamented 
as desired. 

These macblnes for making " the 
above tum out 400 to 600 cubIc feet per 
day in hollow blocks, Tbe block. are 
atisolutely fire, water, 'froMt and vermin proof, and need 
neIther patnt nor repairs. require no 
b8cl<inQ of brIcks. and safely carry 1I00l'8, joists, beams and roofs. 

Hollow space alfords facilities for 
gas and water pipes, electriC wires, 
8ileaklng tubes, etc. 

Exclusive territory for mann· 
facturinK witll these machines 
can be secnred by pro'mpt 
action. ' 

WrIte at once for fnll information. 

HARMON ' S. PALMER; H OLLOW CONCRETE BUiUlING BLOCK CO • 

WAS H I N CTO,N, D. C. , 
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