
(8737) C. F. H. asks: Can you give 

me any information a8 to the mixture used in 
binding coal screening" together that are made 
into briquettes'! A. The best material for 
binding coal tines into briquettes. and the one 
most largely useo. is pitch. Asphal t has had 
a limited use. ::ltarch paste. residues from 
starch manufacture, dextrine, molasses, etc., 
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! Dyeing acid colors, C. Engau . • • . . . . . . . . .  711.953 Dynamo. exciting. H. W. Buck . .. .  712.041. 712.451 Electric accumulator, F. Loppe et al . • . . . •  712,316 Electric accumulators, forming, W. Morison 711,997 I Electric circuits, automatic switch for fuse wires in, E. W. Pelton . . . . .. ... . .. . . 712.204 Electric conductor, telernone, telegraph, or like Wire, overhead, R. Hacking . • . .  712,060 Electric meter. W. H. Pratt . .......... ... 712.0:m Electric meter, E. Thomson ...... ........ 712,106 Electric meter anti-creeping device, C. D. 
have been used from time to time experiment· AND E A C H BE A R 1 N G T HAT D ATE. SENECA FALLS MFa. CO. 

695 Water St., �Dec:a Falls, Haskins ....... ......... .. ............ 712.0G:I Electric time switch, M. R. Hutchison .... 712,1a4 
ally. but are not practicable. Various mineral 
8ub8tances, sueh as clay8, lime, water�glass, 
etc., have also been proposed, but naturally 
have the drawback of adding just so much 
a�h. Occasionally, oxidizing materials, such 
as niter, are added, when it is desJred to 
produce a very quickly burning briquette for 
the rapid generation of high tem:;>eratures. 

lSee note at end of list a bout copies ot these patents.] ----�----� � ----------- Electrical distribution system. H. Ed· wards . . ........ ... .. ....... .......... 712,050 
Acid, making formylmethylanthranilic, l!\ ElecU��:�t di.S.t�����i.O.� .. ������' ... ����� . .. � 712,052 Vou Bolzano ..... , ............ , ... " 7��:�:� Electrical distribution system, C. P. �:� t�:��: I: :: :r��r:t:,n, Jte.i����:::::::: 71�,�4� Steinmetz .. ......... . ......... 712,104, 712,464 

Adjustaule switcb. E. W. Harden et al Electrolytic cell, A. E. Truesdell . • . . . . . . .  712.218 
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Foot and Power aud Turret l.atheil Plan- ��"rtva�':t'e. V�a:;'·n. M��onFiS���:::::::::::::: +�g�� Advertising device, C. K bitney .. . . . ... E l M St f I 712 465 Agricultural rake, A. R. Black . . . • • . . • . .  711,�ao ers, Shapers, and Drill re�Bes. nve op, . orm e s .................... , 
Alarm. �ee Automobile alarm. SHEPARD LATHE CO .. 133 W. 2d St .• (Jlncinnatl, O. �����ft'in:;,an��&' f�' p�'w�a%Ov'eiB; ·V: · w: 711,945 
.\lloy of si"'er, W. H. Walker .. . . . . . . . . 712.U27 M J 711 992 (8738) W. J. C. wishes to know how Alum. obtaining. H. H. Wing ............ 712,226 f!!I.� Pipefitters' Exerci����' de�'i��:"B:'A:'M�F;"dd��:::::: 712;000 

to remove indelible ink marking from clothing. Amusemellt deVice, A. T. Prescott. ....... +g:t£� fJ,.,., � • Explosive engine, C. E. Inglis . . . . . . . • . • • •  712.067 
A. I ndelible inks are of such variable ebarac· ���.��I ��P·T.J· J�;les���:::::::::::::::::: 711.U7o iii � � Yourk!t is not complete un- Fastening devlce' J W. �. Payne .......... 71�.OO:{ 
ter that it is quite impossible to reply. �Iany Armature for dynamo electric machines, J. less it includes the famous �::e�a���e\��ter: �s�:. B����:::::::: +�2:ri� Burke ....................... ........ 712.257 STI LLSON WRENCH Feed water regulator. Flinn & Aborn . • . •  712.186 of these inks have nitrate of silver as a basis; Atomizer A H Tatum 712 21a S 2' 
in this {"ase. a solution of hyposulphite of soda 1�1��zo��'le C�l�'�,T�t��m�:ti�,:: �:.: :�.:: ���.�� 712 :�14 :�:�h ��tf�����ln:���t¢�:�� \Ub:i��8�t lt���� ������' �.on�� tarr· .. ���.i�::::::::::: �:::: +�2:2� 
might help. Some other inks might possibly eau ............ , ............ , ........ 711.940 are drop-forged. Once tried. it is always used. It has ���WA�erco��� ���P. pr�du�i ��:�Pty��k 'the'r�: 712.a79 

�U1�:��he�ci�u
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w:�e:� a��I;e�� :fe O[ie,saj�h\�. fr���'gS�': .. ���:::::::::::: +�i:��� �:t�: l\�i��t�;;li��;ig� t�qUals. See explanatory cutSa 
����' in��n��r��gJ. s���o���s.�. �����i.�l: 712,045 

white goods. a" most dyes would be destroyed. �:���f .f:e��Sk;· HC, p�O��b:��� .. :: : : : : : : :: m:��� 128 TO���WF����A�A;i!�ACTU:���OC�··MASS. Fibr���d::::te:A��;s ':::'Cb�� J�r L�:I�i�� .. �� 711,982 
Possibly also a solution of sulphurous acid Battery plate separator, storage, It. N. File, card index, C. W. Scarritt, reissue.. 12,048 
might be of service. B Cbamttberlaind ·· ·I I······' .. ·H···K·:······ .. 7
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8 THE EURE KA CLIP F'ile. letter, F. Tramblay ................. 712.217 ean cu er an pu er. C. . napp .... • 

I 
File, loose leaf, L. G. Scbult .. .......... 712 008 Bparing, side, C. H. \Villiaws, Jr ...... 712.224 The most useful article ever invented � Firearm magazine, A. D. MarlJle .......... 711:989 (8739) S. R. asks for a good receipt Bed, folding. C. C. Taylor . .... ........... 712.017 ��;;������S�tuJ����:'iJna"���s���s�';: - '" Firearm safety catcb. Fay & Ferguson .... 712.282 

for making a rpliaoie fire extinguisher in Beltl, distributor or conveyer, J. F. Tins· 
712 020 ance Companies and bUSiness mel) gen. ;- Fire doors, apparatus for automatically 

powder form. one that is easy to prepare. A. 
1"or a cheap. dry powder tire extinguisher, 
bicarbonllte of soda will serve: it may ad· 
vantageously be mixed with 5 per cent to 10 
per cent in some powdered mineral, as tEnt, 
tripoli, chalk. etc., to prevent caking in d"mp 
air. A mixture of dry bicarbonate of soda 
with dry sal·ammoniac, and kept in a dry 
place, will do better. as it would yield both 
earbonic acid and ammonia. In a confined 
space fire extinguishers of a type simIlar to 
gunpowder have proved effective; the object 
being to fill the room with carbon dioxide, 
sulphur dioxide and nitrogen gases and thus 
choke the fire. A good formula for this type 
of extinguisher is niter, 60 parts; sulphur, 
:'Hi parts. charcoal. 4 parts. 

ey .............................. ..... , erally. Book marker and paper Clip. (CI operating, C. R. Bumbarger ........ 712,2rlG Belt dressing to belts, device for applying, Doe� not mutilate the paper. Can be Z Fire escape tilting extension, M. Cody .... 712,262 

Belt Wh.ol::e·r, RJ�ha�� S�h���:::::::::::::: �t�:6�� ¥,�e<t�era�t�11[li �o��!n��:. !�i?c!';:i8 � Fire Gr��tin������� .. s.�s.t.e�� •. . .  ����� .. �o.r: .. �'�: 711,960 Bier, knockdown, \V. l'.f. Rankin ........ 712,152 and notion dealers. or by mail on receipt - Fish hook, F. J. Baker .... ............ . 712,032 Billet heating furnace, continuous, H. B. of price. Sample card, by mail,free. Man� Floors, etc., construction of, F. L. Elling-A. Keiser ........................... 712.386 Wi�et(Y:.� �oxfJ.�I�'lrl!��.:a:ld���Y. wood ............................. . ... 712.278 Binder, temporary, E. L. Krag .......... 712,077 Foot cleaner, W. S. White ................ 712,l1U Binder, temporary, E. H. Barbour ........ 712,238 ���-.���----- Fuel blockR, manufacturing artificial, A. Binder, temporary, C. C. Boykin ......... 712,247 GAS ENGINE D. d e  MichProux .................... . 
!!E��i)�:�:���';;a:�' :���:ej��i��;'���:::: m:�!� 16 N ITERS I ���i!r����i��'J'�::������: : ::: :: :: ::: :: Boiler fire boxes, ash-pan for steam, J. W. Gage, S. R. Dummer, Jr ..... ............ . l!�unk ............................... " Game, A. F. Knight .................... . Bolt or spike extractor, W. C. Morrill .... Game apparatus, R. J. Graham ......... . Bottle brusbing macbine. C. F. G. Burow.. . 

LATEST TYPE. BEST MADE. Game apparatus, C. W. Wagner . . . . . . . . . • Bottle filling apparatus, C. Hitzl ........ Game apparatus, A. Voege . . . . . . . . . . . . • . .  Bott .le 10ckJ W. E. Swett ................ For���
i
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nary Gam£' apparatus, A. S. Alexander . . . . . . . •  Bottle, 1l0n-refillalJle, E. Barrath . . . . . . . •  Write for Circul ar .  Game board, H .  Cooper . . . . . . . . . . . . . . . . . •  
��nt�: �������\\!�\:', �: :t: g:a�ifi:::::: The Carlhle & FInch Co., g:��[r:t C:�lpp�t, SH.Y�r�l�i:'::::::::::::: 

711.995 
712.:>21 
712,a36 
712,271 
712,307 
711.979 
711,�59 
712,02[; 
712.159 
712.231 
712.044 
712,170 
712.248 Bottle washer, W. J. Cunningham ...... 712,265 5!33E. Clifton Ave.. Cincinnati. Ohio Garments or the like, strap connection for, Bottle wasbing macbine. W. J. Cunning· M. Dattlebaum ........... ............ 712.36a ham . ................................. 712,266 Gas apparatus, acptylene, E. Bournon· Bowling ball. L. Immen ..... ............. 712.192 v!lle ................ .......... 712.116. 712,117 

(8740) W. R. asks w hat the different Box. W. Fiske .. .. . , ..................... 712,434 Gas ligbting device. A. Simonin! . ......... 712.156 Brake mechanism, J. D. Williamson, Jr .. 712,349 Usinf;! Natural Gas, Gas motor, L. A. C. Letombe .. .......... 7
71
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gases are which, if introduced into an in� 
closed arc lamp will turn the color red, green, 
yellow. blue. etc. A. Colored electric lights 
are ordinarily produced by coating the globe 
with an aniline dye, made in alcoholic solution, 
and mixed with a little varnish. We do not 
know any gas which could withstand the heat 
of the arc for any time and which could color 
the arc. Some color can be imparted to the 
arc by soaking the carbons in solutions of 
sodium chloride. strontium chloride, or lithium 
chloride, and drying them thoroughly before 
using. The light of the arc itself is so in· 
tense that it is very difficult to overcome It 
with any other colored light. 

Brick kiln air box, J. C. Boss ............. 712,035 ('oal Gas. Producer Gear, regulating, W. A. P. Werner ...... 0 Bricks for building purposes, machine for Gas. and Gasoline di- (;(,Hr whepl, V. W. Mason, Jr ............. 71] ,mH laying, J. H. Knight. ..... .......... 712,075 rect from the tank. I Gearing, change speed, O. M. Carman .... 711,037 Brush, cylindrical, G. F. McIndoe ........ 712,322 1 to 10 H. P., actual. f'.enerator. Sf'e Steam generator. Buckle, tug, T. H. Gardiner .............. 712,291 The Springfj.eld � I 
Glass articl(ls, apparatus for the manu-Bung and faucet for barrels, G. R. Van Gas EngIne Co. - !I III facture of hollow, W. Buttler, reissue . 12,049 der Wee ............................. 712.108 21 W. Wasbin!<ton St. .. ' Globe bolder, E. L. Wbeeler .............. 712.029 Burglar alarm. detonating. F. M. Reynolds 712.005 Springfield, O. Golf ball, F'. H. Ricbards .. .... .... 712.411. 712.41:1 Burial tomb, �'. Zarling .............. ... . 712.030 Golf club. B. A. Joule .................. 712.38a Burners. See Hydrocarbon burner. TOO L S Grab hook, J. Perdue ................... 7
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� Busy test system. D. S. Hulfisb .......... 712.455 Grapple. supporting. A. T. Dudley ....... . Button, J. M. Marks .................... .. 712,080 Gravity feed lubricator, automatic, '1'" R. Button, W. C. Vog.,l . ............. .. ...... 712.426 Brown . .............. . ............... 712.254 Cable Signal, traveling, 1\1. Nordpll ........ 712,201 Greenhouse, C. Ickes .... .... ............ 712,135 Calcium sulfate and by products, obtain- Gun rack, H. N. Whitcomb . ........ ...... 7]2,428 ing. H. H. Wing ................. ..... 712.225 Hammer. pneumatic. C. H. Sbaw .. . . ... . 712.438 Calculating macbine. J. T. Howieson .... 712.381 FOR M ECHAN I CS. Hammock. I. E. Palmer .. . . ............. .  712.202 Camera, divided bed photographic, Robert- Handle for bags, satchels, etc., W. Roe-son & Hutcbings .............. ...... 712.334 � Send for Free Catalogue No. 16 B. � mer ... .... ........... . ....... ... .. ... 712.206 Camera, swing-back photographic, C. E. � � Harmonica, mouth, H. Hohner ............ 7]2,380 Hutcbings ......................... '" 712.301 
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Harness. Drum & Doyle .. .. .. ...... ...... 711.951 Cameras. running bridge for extension e L. • tarrett 0., 01, ass., • • • Harrow. W. J. Doyle . . . . . . . . . . . . . . . . . . . •  711.950 
(8741) H M k C 

. front photographic, C. E. Hutchings .. 712.302 � ����� Harrow. J. J. Furtbm!ller .. .... ... .. ..... 711.956 
. . as s: an you give me Can opener, T. H. C. Lofthouse . . .. . . .... 712,396 'ISm TANDEM Gas EngIne Harrow tootb bar, T. R. Wall!s .......... 712.221 

information as to what a transformer is and 
what it is used for', I have been informed thut 
it is much on the scale of an induction coil. 
If so. can you give me some scale by which 
to transform a no· volt current into amperes? 
A. A transformer changes an al tel'nating cur
rent from one vol tage to another and from 
flne current strength to another. It cannot 
change vol ts into amperes. In that respect 
they resemble induction coils. An induction 
eoil is a particular sort of tran�former, pro� 
vided with a condenser, interrupter, etc. It is 
used almost entirely for raising the voltage. 
You will find a good chapter upon Transform· 
ers in Houston and Kennelly's "Alternating 
Currents." 2. Also please tell me how many 
volts it will take to each ampere, and a scale 

Candle stick or holder, A. Tovey .......... 712,216 For Ga8 01" Ga8011ne Harvester, J. J. Kennedy, reissue ........ 12,050 Car, aerated, R. lL Pancoast . .. . ........ 712,327 10,15, 20, 25 and 50 H. P. sizes in stock at Harvester, Pridmore & Webber .......... 712,401) Car brake, J. S. Shepts .... ...... ...... .. 712,011 barg!l.in prices. Statiouary use only. Harvester attachment, corn, M. F. Hughes 712,382 Car coupling, J. Murphy .................. 712.319 Northern Engineering Works, Harvester. corn. H. H. Bowerman .... .... 712.<J:l6 Car door fastening, freight, H. R. Kelth- Harvester grain carrier, W. Foster ........ 711,955 ley .. ' "  . . . .  , " . . . . . . . . . . . . . . . . . . .  , . •  712.309 6HAtwater St., Detroit. Mich. Harvesting macbine. beet. F. M. Oeder .... 712.086 Car door, grain, R. C. Jobnson ............ 712.139 Hat felting macbine, J. S. Taylor .. .... . 712,466 Car door winding shaft, Wolff & Lipschutz 712,227 PERFECT PUMP POWER Hay press, T. Shank . .. . ... ...... ... .... 712,338 Car Side bearing. railway. �'. R. Cornwall .. 712,181 - - • Headlight for stl' eet cars. etc., adjustable, Carbureter, E. D. Parrott ........ .... .... 7 .1:"!, 1511 is attained only in the G. F. Chapman ........ ...... .. ..... .. 712,260 Carbureter. W. Wright .. . .. .. .... . ... ... 712.169 TABER ROTARY PUMPS Headlight operating mechanism. G. F. 
712.4:'" Carriage nursing bottle bolder. baby. L. C. Th h n! I Cbapman ............................. �u Feld .... ........................ ..... 712.184 simpTl a':f3 d��:br.,.�l1 Hen protector. J. F. Siems .......... . . ... 712.339 Carrying rol� E. E. Hanna ............... 712.061 pump bot or cold fluid. I H!nge. F. F. Tryon .. ...... ...... . ....... 712.219 Centrifugal separator. P. L. Kimball . ... . .  712,310 thin or thick. RequIres Hillge. box, D. L. Hill. ... ... ... ... ... .... 711.968 Chain wrench, Brown & McDf>rmott . .... . 712,253 no skIlled mechanic. Most I Horst" chf'cking aopa ratus, R. Forrest . . . . . 712,200 Cbalk line self·cbalking bolder, W. C. Filson 712.283 Eower at least cost. All parts I Horse sboe. B. F. Gosnell. Jr ............ 712.37a Cheek-expanding pad, T. C. Best. ....... 712,354 nterchanp:eable. Made of I Horseshoer's box, J. B. Fladby .. ........ 712,289 Cigar wrapping table, N. H. Borgfeldt .... 712,114 iron, steel or bronze. Can be: Hose patch, Thomas & Stumph ... . ...... 712,019 Cigar wrapping table suction valve, N. H. drivp.n by belt, motor or en- 'Hub, ballbparing, T. R. Garnier ....... ... 711,907 Bo f Idt 712 115 gine attfohllient. Larae llIu.trated Oatalogue Jree. i Hub. pivoted. J. H. Genter .. .. . . ..... . . . 712.29J Cigaret"t� �ormi�g: '';'��pi)i�g' �;"d ·i���i�g.· �p'. . TABER PUMP CO .• 32 Wells St .• Buffalo. N .  Y •• U. S. A. HUman treatment apparatus, 1. J. Hart. 

Ciga��it���e'fr�� J�on�i��i�.f:o�ig���it�· ·rod· ... 711.986 FRICTION DISK DRILL HYd����rbo'';' b·';r·';�r·.· 'F:' 'r::' C·';r·t��:::: ·.::: +�i;��� making F J Ludington 711,987 Hydrocarbon burner, Kittle & Harpbam .. 712.142 
of how it should be wound, what size wire Clay pulve�iz{'� al'ld separator, 'j: 'Eiii�tt:: 712,051 Hydrocarbon incandescent burner, liquid, 
to use, and if the tine wire should be used Clock. electriC, C. M. Croov ........ ...... 711.944 FOR LIGHT WORK. A. Albrecbt ......................... 712,352 

t 'd " ,  A It " 'bl t h I Cloth finishing machine, I,'. �tiner . 712,209, 712,2]0 \ Incandescent burner head, T. Gordon ...... 712,1aO ou Sl e or In . . 1S 1mpos81 e o ;:.' ange Clutch, F. S. Hawkins .................. 712,133 HU8 The8e Great Advuntage81 I Indpx rod lock, card, E. Vl. Woodruff .... 7]2,161; 
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reat InveS���� ��� ... ��:.r�.i������ ... �l.a.n.�, ... �: 7]2,101 Column capital and attacbment. C. H. How· W. F. & JNO. BARNES CO., �ar �nl� covert t '{v R¥m�rd ........... . �g:��� (8742) G. W. L. asks: 1. What is the com����·S�'::�'l:f;e. '-i'�;l�i�g"&' G�g�' ';ri<::: m:��� &l,bli,hed 1872. J:� o� b'::"t'U:" ;';;s, i. H�ley .o.":'��:::: : ::: 711.9G2 
must economical method of generating ('ar� Commntator If"ads, mpans for attaching, W. 1999 Ruby Street, Rockf·ord. Ill. Joint for pipes, fittings, or other connec-
bonic acid gas�not necessarily pure�in large F. Daw",m . . . . . . . . . . .. . . .. . .. . . . . . . .  712.046 -���� tions, M. Dean ...... .... .. ...... ...... 712.047 

quantities'! A. The commercial sources of Comprpssor valve nwchanism. J. A. Coombs 711.939 A GOOD INVESTMENT Journal bearing, W. G. Vernon ...... ..... 712.425 Convpyer, J. Rogpr ........... .... ....... 712,335 Fur $1.'� we will send by ex:presH (not prepaid), Knife and fork support and knife sharpener, 
carbonic acid, 9n a manufacturing scale, are Corset. D. 1\:00" ......... .. ..... ......... 712.312 ����I����a���ttlt;:.lr.ti:�-lr��� combined. G. C. Wortbington . ...... ... 712,22M 
as follows. 1. By the burning of limestone. ('nt. foldin�, Pl'llf'ttiPl'i & Ponrioni .  ....... 7]2,203 ... Knobs to spindlf's, attaching door, A. B. Cotton cleanPl', Ham & Sbipley ........... 712.298 OPERATING. Vanes ............................... . 
:!. By the action of adds in limestone (calcium Conch. rocking, J. Glurk ... ...... ......... 712.372\ th1i:a��lra�':.tl:t�g� Ladder. step. S. S. Adkins ............. . 
carbonate), magnesite (magnesium carbonate) ('!'pam sPpal'ator, I. P. B. Knnds('n ........ 7]2,R91) I to earn good wages. Ladle stop��l ' , l' H. Allendorfer ......... . ('ultivator, S. Ra(]rignf'z .... ............. . 7]2,On6 I �end 25 cents for unl� Lamp, M . .l.f. ohnson .................... . 
or dolomite (caltium magnesium carbonate). ('nltivator, S. L. Allpn .................. 712,2�2 I versal datin�stamp, Lamp, carriagf', I. H. Atwood .......... . 

712,112:1 
712,351 
712.111 
712.071 
711.�20 

The acid used is sulphuriC. ,]�his method is Cnrd mill, J. 'V. Frazf'I' ..... ............. 7]2,lR7 by mail, postpaid. Lamp, incandescent, vapor, A. J. Simpson, 
used by the mannfaeturers of bottled effervesc. 

Cnrtain pole. J. A. Whit .. . ................ 712.16� Send for our catalog. La Jr. . ...... ·I············T .. ············ 712.�41 Cnt onto thPrmal. M. O. Troy ............. 712.107 J Establishea IB7�. mp socket. e ectric, H. . Paiste ...... 712,149 
ing waters. a. By collecting the carbonic acid C�'rlp, Ii'. S. \Villoughhy ..... ......... .. 712,165 • BUNNELL & Co. Inc. 20 Park Place New York. Lantern pinion, A. H. Neureuther ...... . 7]2,325 

a t d ·  th f t t' t f I ("yelp ... at, E . . T. G. Goel·kp ............... 712.059 Latcb. E. S. Cowan ...................... 712,120 g s genera e In e ermen a Ion va s 0 arge Cyiinclt'r lock. Voight & Park"r ............ 712.024 \ If you want the best CHUCKS, buy Westcott's T,atch. ,,,Uu"t,,"l .. gravity. R. E. M!ller .... 712.145 
breweries. 'l'his source is largely used in Ger· DpnU.t· s. electrical and annealing furnace, Little Giant Double Grip Latcb, door or gate. C. J. Moore ........ .. +��'.��� 
many. In addition. the gas coming from N. h. Garhart ........................ 712.057 Drill Chucks Little Giant I Latbe, O. G. Edmon!! ................... . DinmOIH I cntting, "". D. RNlrlon . ........ . 712,155 Drill Chucks' Lpdg-er, loosp leaf, H. P. Gorman ... ..... 712,297 
many of the natural springs i8 collected. This Dip �tt)f'k reaming attachmpnt, J. L. Improved, tl���g Rr;:���!��; \r�r Hdr:t;i�l�n .  �;.;.�t�is·· �f 712,072 
praetice is also la rgely used in Germany. :!. '1'hompRon ... . ................... ..... 712.445 Oneida Dr,l1 
A h . DIg'·Rter. A. Gipslpr .... ................. 712.127 Chucks. Cut- sulfate of. C. S. Whpplwright .  ....... 712.:H7 

re t ere any known ehemIcals, or other sub- ])i8Ph1Y dpvi('p, artif'ip, E. Gntmann ...... 712,180 tlDll-oD Limpkiln, A. P. Broomf'll ....... ......... 712 .251 
staneE's. that will decompose water, aside from DiRtinf'I'�' sppnt rp�irlnp�, apnaratn� for thf' Chucks,Scroll Liqnid bl' akp, Diamant & l\Iar�oni . ....... 7]2,048 trl':ttinpnt of. Sudl'e & ThiPI'l'lY ... .. ... 712.�4n Combination LJqnors, disppnsing malt, C. A. Bartliff .. 7]2,4:n 
the alkaline metal8 '! A. Besides the alI{aline n '  712. " '.1 Lathe Chucks, Geared Live roll� gpar cover and frame for H 001'. J. L. YOllll� ...... ........... . . . . .. .  �� Combination Lathe Chucks. Plain Universal Latbe G nltt'b ' . 

711 0-17 mE'tals, water is decomposed by many of the DOn!' holrlpr, Dilthp.\' & Rork ....... ....... 712,270 Chuck�. Ind�l!endent Lathe Chucks Made b1"_ . f'nIlPr ....................... , 
hydride" and carbides of the different metals. Dough mixing machiJ".. R. L. �IacHale ... . 712,144 Westcott Chuck Co Oneida' N Y U  S A Lock. ReI' .Bottle lock. Draft f'qllalb:;pr. II. �·'l\lHHllgh' . .... ... . .. .  712,015 Askforcatalogue in Engilsh, French.' Sp;ni.<ih 'or G e r:nan: Loc�� C. I\.�1e?lpr ... T.: .... .,: ............... 7]2,078 
Thll� ealdlIln carbides deeompose water with 
the formation of lime and acetylene. Also, 
vapor of water passed through red· hot tubes 
of di:ferent metals is decomposed into its con· 
stitu�nts. Ydpor of water passed through 
red·hot coal i" decomposed. with formation of 
carbon monoxide and dioxide. hydrogen, marsh 
gas (CH.) and other hydrocarbons: this is 
the basis of the industrial manufacture of 
water gas, which has displaced coal gas in 
most clUes. 

Draft prpVf'ntpl', Ral'lIl'� & :Uawpr ......... 712,2-10 FJRST PRIZE AT COT,lTMB1AX EXPOSITION. b93. 

I 
Lncklllg devJ('�, dra\\lr, '\\. D. Meigs .... 71l,9!l-:l DI'Nlgp, Rondrpanx & E�f'hpt ... ........... 7]2,3513 Loom, W. Ca.ldwpl1. .. . ... . . .. ....... .... 71 .... ,::mS D"os8 shipld, G. M. Grunt . ................ 712.188 "WOLVE N Mail poncb neliverer. H. R. Kennedy ..... 712.141 DriPt', A. Gipsll'r ....................... 712,128 R I E" Matrh box filling and �losillg machine, F. 

g::;�;�/o'�r����·us�t\ •. ��hfff . .  C��.��(:I�:::::: m:gg� Gas and Gasol i ne Engines Mea���e�fet"ap; .. F. "H:· N�.�b:::::::::::: :.::: m:m Drill. R.". Reptl 'lrill. STATION ARY d MARINE I Meat, Maki.ng a prpparatlOn for preservlllg, Drink shaker, R. n('t�d .................... 7]2,095 "w 1 i ., an . 

I 
Mal' koVlts & Gnthmann .............. . Drinking fOHntain, ponltry, R. .J. Rf'is(' .. 712,24R 0 Ver ne is the only reversible Mechanical movpmpnt, H. Edmonds ..... . Driving m('chanislll, Gloag' & Flptcher . .. ; .. 712,058 Hai�i��a]�:hfe\!�e����:nr��kii8 Mpchanical movl'mpnt, F. J. Donoughe ... . Drnm, hr8ting, E. Hinrl('l'f'l· . ............... 711,961l power. Requires no licenseden� I Mechan�cal motor, J. Cardiff ............. . Dnmp Hhovel, hatHl, J. Fl�lton ............ 712,126 gineer. Absol'Utelysafe Mfd by Mechamcal power, D. R. Myers .... : .... . 

711.!l91) 
712.276 
712,366 
712.309 
712.147 

Boniger ........ .............. ......... 712.176 WOLVERINE MOTOR WORKS, �'. & J. C. Vetter . ..... ....... .... ... 712.220 Dye and making same, brown sulphur, M. . 
'! Medic-al electrical apparatus, automatIc, A. 

Dye and making same, yellow to red acrid- 12 UureIQ Street, 

In. O. Sobst . . . . . . . . . . . . . . . . . •. . . . . . • 712.421 Graud Rapids, Mich. (C<;ntmued on page 317) 
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manufacture of Igniting 
D v n a m O�, Magnetos, 
GovernoTs, Coils, Plugs, 
etc. WTite for printed 
rnatkr. The Dayton Elt.,t'tl"leul MantC. Compuny. No. 80 South St. ClaiT St., Dayton, Ohio, U. S .  A. 

l',\:!w 'YOlk stock c.'l.TTied by Cha .... K l\IllleT, 91 Reade StTeet, N. Y.; 
�1�1 !f�:�;!)��it:X�::�r'1 i;k�)��.�.

; 
D�.t����n��r

Crtu�i�f ���.a -:���n s���� 
CHI rit'd by Electric Gas Lighting Co., 195 Devonshhe StTeet, Boston, MllS8. 

Dunham, Carrigan & Hayden Co., San Francisco, Distributing Agents 
fUT Pacitic Coast. 

THE MIDGET DYNAMO OR MOTOR. 
wei

f,
bt 3!'4 pounds. Will Iigbt our 6 

� ip�fro ��ft�.
el

�se:��?gi �1i�:� ve!op 1-32 b. p. Wound 
for voltages" or 6 as de
sired. Othervoltages up 
to 110 to order. 

pr Send stamp .tor 
illustrated cirou/ars. 

RESTFUL SLEEP 
In Camp, on the Yacht and at Home. 

"Perfection" Air Mattresses, 
CUSHIOXS and PILLOWS. 

Style 61. Camp ::Iiattress witb Pillow attached. Also snowing )lattress deflated. 
Clean and Odorless, will not absorb moisture. 

Can be packed in small space when n ot in use. 

iT Send jor lUustratea Catalogue. 

MECHANICAL FABRIC CO., PROVIDENCE, R. I. 

THE HOPPES 
Feed-�ater Heater 
Heats and Purifies Water 

and Removes Oil 
and (Jrease. 

Send for new catalog' of Heat
ers, Purifiers and Separators 

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

OPER.ATE AU:rOMOBILES? :lrOTOR CYCLE S or LAUNCHES . 
�l�:� b��t:;re:.nt��i�da;;� O�h��Oe���i�::aIS�� dries for the Gasolin e Mot or. 
LIBER.TY ELECTRICAL SUPLY CO., 136 Liberty St., New York 

DVRABLE PINIONS 
-FOR-

Oldsmobi le  Transmission Gears 
If you have an Oldsmobile you can appreciate the 

pl�asure of having pinions in your transmissi on gear 
which win run quietly and are at the same time durable. "\Ve CRn furnish such pinions. Write us. 
THE NEW PROCESS RAW HIDE CO., Sy racuse, N. Y. 

10 PER CENT. To 50 PER CENT. SAVED 
o n a�l makes of 

a�d1i�����:Cl�l;�f�r
SL�:�s 

Photographic Supplies 
of every description. The bargains 

��:e�s��;��unl�:�I��' cft�:;! 
and BaTga.in List-maIled free. 

Dept. 14K, N. Y. Camera Exchange, 114 F u lton St •• N. Y. 

Chicago-New York 

20 
Hours. 

On the basis that "Time is money," 
the use of the "20th Century Limited" 
over the Lake S hore & Michigan South
ern Railway will prove a money earner 
for its patrons. 

Runs daily, in each direction between 
Chicago and New York in twenty hours, 
via Lake Shore 

and Michigan Southern Ry. 

and New York Central. A train for 
busy people. 

Saves an entire business day. 
Five sumptuous cars furnishing all 

the conveniences of the leading hotels. 
Send for copy of "Some Privileges 

for Lake Shore Patrons" and "Book o f  
Trains," containing useful matter for 
travelers. 

A. J. SMITH, G.P.&T.A.,Cleveland, O. 

Scientific American. 

Medicine bolder, magnetic, L. G. Woolley 712,447 Metallic tube wltbout joints, flexible, C. Rudolpb . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  712,418 Metals, compound for cleaning an d 80lder-lng, J. H. Young . . . . . . . . . . . • . . . . . . . .  712,230 Metals, hardening, J. Dejey . • . . . • . . . • . . . •  712,365 Metals, method of and apparatus for electrodeposltlon of, C. J. Reed . . . . . • . . . .  712,153 Microphone for high tension currents, Gaillard & Ducretet . . . .. . . . . . . . . . . . . .  712,056 Milk extracts, making, O. Eberhard.. . . .. 712,274 Milk beater, F. D. Talcott .. . . . . . . .. . . . . . .  712,345 Milk jar protector, F. S. Twombly . . . • • . . .  712,446 Milker, cow, E. A. Nugent . . . . . . . . . . • . . . .  712,326 Mold, E. Straucb . . .. . . . . .. . . . . . . . . . . . . . .  712,211 Mop wringer, H. Giberson . . . . . . . . . . . . . .  712,294 Musical instrument tracker, E. S. Votey . .  712,162 Nailing macblne, J. W. Reed . . . . . • • • • • • •  712,331 Needle making machine, E. Fontaine . . . . . .  712,054 Nest, trap, W. P. Willett ..... . . . . . . ..... 712,348 Nipple, nursing bottle, C. A. Tatum . . . . . .  712,157 Numbering or marking macblne, A. B. Neill 712,324 Odor distributing apparatus, C. T. Brad-sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712,177 Ordnance slgbt, L. K. Scott. .. . . .. ........ 712,420 Oven illuminating device, baker's, A. Barenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  711,931 Packing case, C. L. Sbelton . . . . . . . . . • . • . .  712,100 Padlock, permutation, A. Nadeau . . . . • • . .  712,084 Paper box making machine, H. Inman . . . .  712,068 Paper making machine, T. A. Boyne . • . . . .  712,038 Paper making machines, wire guide for, J. A. Wblte ........................ . Pen, reservoir. R. T. Gillespie ......... . Penholder, fountain, G. W. Mabie ....... . 

��2r�'�����ii�' ���ing�p:':at�:,nts��els:" i: 

712,468 
711,958 
711,988 
712,190 

Kennedy . . . . . . . . . . . .. . . . . .. . . .. . . . .. .  711,978 Photographic detector device for passen-ger cars, automatic, F. W. Brooks . .. .  711,935 Photographic plates, reducer for overexposed, H. G. Krieger . . . . . . . . . . . . .. . . . . . . . . .  712,313 Photographic purposes, lens system for, E. Lohmann ........................ . Photometer, E. T. Turney ............. . Photometer, C. P. Matthews ........... . Picture exhibiting and taking machine, 
711.985 
712,346 
712,397 

W. N. Selig . . . . . . • • . . . . . . . . . . . . . . . .  712.462 Pin, A. A. Mannlngs . . . . . . . . . . . . . . . . . . . .  712.:117 Pin keeper, C. G. Pingel . . . . . . . .. . . . . . . . .  712.;]'10 Pin reainer, C. N. Brown . . . . . . .. . . . . . . . .  712,252 Pipe sections, means for punching rivet boles In sbeet metal, G. M. Livingstone 712,435 Placket fastener, skirt, J. P. Famous . . . .  712,2t50 Planter, corn, l!-'. F. Smith .. . . . . . . . . . . . .  712,1U2 Planter, corn, E. M. Heylman .. . . . . . . . . . . .  712,453 Planter, seeu, 11". Berlin .. . . .. . .. . .. . . . . .. 712,175 Plastic materials, press for making build-ing or paving blocks from, J. A. Joyce. 712,073 Plate straightening machine, C. L. Huston . 712,300 Playing ball, E. Kempsball . . . . . .  712,387, 712,388 Playing ball, F. H. Rlcbards. . . . .  712,412 to 712,4 to Plow foot and scraper, combined, C. C. Darnell • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  712,362 Plow or cultivator handle, J. G. Johnson . .  711,975 Plow wheel adjusting device, A. O. Art-man . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  712,031 Plows, combined stop and release mechan-Ism for, V. T. Gllcbrlst . . . . . . . . . . . . .  712,371 Pocket, garment, J. Moelter . . . . . . . . .. . .. . 712,199 Poke, animal, G. Barnes . . .. . . . . .. . . . . . . .  712,241 Pole structure, F. H. Lincoln . . . • . . . . . • . . .  712,394 Polyphase ind�ctiQn regulator, C. P. Stelntlletzd • • • • • • • • • • • • • • • • • • • • • 712,103, Portfolio, I. R. Jackson . . . . . . • • • . • • . • . . . .  Potato masher, J. D. Coney . . . • • • • • • • • • . • .  Power. See Mechanical power. Power mechanism, reciprocating, A. R. Clarke ............................... . Prepayment attachment, E. A. Reeves ..... . Press, C. H. Casper .................... . Press feeding mechanism, W. R. Moyers .. Printing frame, F. J. S. Gilbert . ......... . Printing machine, blue, Knox & Wakefield .. Printing press, G. S. Heath ............ . Printing press, M. L. Severy ............. . Printing press feed gage, E. L. Megill ..... . Propeller, reversible, M. H. Depue ....... . Propelling device for hoats, portable, I. R. 

712,463 
712,137 
712,264 

712,361 
712,004 
711,938 
712,400 
712,295 
712,076 
712,06·1 
712,099 
712,198 
712,123 

Miller .. . . .. . . . . . . . . .. . . . . . . . . . . . . . . . .  712,081 Pump, E. E. Hendrick . . . . . . • . . •  711,965, 711,966 Pump, Lippy & Patten . . . . . . • • . • . • . . . . .  712,395 Pump attachment, F. F. Semm . • . • . • . . . • .  712,010 Pump connection, L. Rumboski .. . . . . . . . • .  712,461 Pump for measuring, mixing, blending, or diluting liquids, R. G. Wbltlock . . . . . .  712,164 Pumping wells, power device for, J. J. Kwls . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  712,314 Puzzle or toy, G. W. Sberldan . . . . . • • . . . . . .  712,430 Rail expansion joint �oupling, track, J. W. 1\IcBurney . . . •  � • . . . . . . . . . . . . . . . . • . . . • .  Rail, E. Scblegel _ _  . . . . • . . . . • . • • • . • • • . . . .  Rail joint, J. Volzer, Jr ................ . .  Rail joint, D. O. Brunner . . . . . . . . . . . . . . •  Railway crossing, E. J. O'Neill . . . . . . • . . .  Railway rail, compound, J. N. Crabb ... . Railway signal, G. L. Wilson .. . . . . . . . . . .  . Railway signal, electric, C. V. Richey ... . Railway signal system, electric, E. P. 

712,320 
712,337 
712,160 
712,255 
712,404 
712,121 
712,430 
712,333 

Jessop . . . . . . . . . . . . . . . . . . . . . . . .  712,138, 712,457 Railway spike, safety, Betts & Wblttaker . .  712,245 Railway switch shifting mechanism, E. W. Keyes . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . .  712,074 Razor st:-opping device, F., R., & 0.. Kampfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  712,385 Razor stropping machine, F., R., & O. Kampfe ...... '.' .. . . . . . . . . . . . . . . . . . . .  . Rpduction furnace, H. E. Vosburgh ....... . Refractory stopper, J. H. Allendorfer ..... . Respirator, Jacobs & Black . . . . . . . . . . . . . . . •  Rivet strip, J. S. Stokes ................ . Rock drill buffer device, R. B. McConney . 

712,384 
712,161 
712,450 
712,304 
712,422 
711,998 

The Youth's 
Companion 

will give its readers 
during 1903 

50 
200 
250 

Special Articles c ontributed 
by Famous Men and Women. 

Timely Editorial Articles on 
Public and Domestic Questions. 

Short Stories by tbe most pop
ular of Living Story-Writers. 

Short Notes on Current Events, 
Science and Natural History. 

Amusing Anecdotes, 
and Sket cbes. 

Annual Subscription Offer 
Every New Subscriber for 1903 who will mention this publication or cut out this 

slip and send it at once with name, address and $ 1.75 will receive: FREE-All the issues of The Youth·s Companion for the remaining 
weeks of 1902. 

-The Thanksgiving, Christmas and New Year's Double Numbers. 
-The Youth's Companion Calendar for 1903, lithographed in 

------- twelve colors and gold. 
And The Companion for the fifty-two weeks of 1 903-a library of the best read-

ing for every member of the family, DUll 
Announcement 01 the 1903 Volume and Sample Copies 01 the Paper sent Free. 

THE YOUTH'S COMPANION, BOSTON, MASS. 

THE MOST MODERN AUTO 
ELMORE AUTOMOBILES. 

Practical, Durable 
"Efficient. Easy to 

�!a:°:6ou�le��l tnde r m o t o r , smootb gliding mo· 
tion. 2 models, $800-
$1500. Get furtber Information free. 

EL MORE MANUF ACTURING CO., Clyde, 0 .• U. S. A. 

ELECTRIC 
MOTORS 

We are offering this month a very fine, three pole I armature. electric motor 
for $O.9�, I postage 15 cents extra in United 
States). These motors 
are carefullr built and 
will run at hu.�h Rpeed on 
one cell of battery. Just 
the thing for driving 
small models, toys, etc. 
Every boy should have 
one. New catalog listIng electrical supplies andnoveltiesof 811 kinds Bent with each order. or 
send stamp for It. Fin
ished parts with instruc
tion for above. SO.,.�. (postage 15 cents extra). 
L. W. GILLESPIE, Marion, Ind. ----.-... ----

Increased Salary Over 100 PerCent. 

Roc�� �����yqUi�� .. r.�t.u.r.�. ���i�.�. ���' . .  �: .�: 711,999 B. F. BARNES----.... 
ELEVEN-INCH SCREW 

LATHE 

Having been obliged to make my 
own way in tbe world before I b ad a 
chance to get a practical education, I 
soon found that tbe man witb tbe 
working education got tbe pay, wbile 
tbe otbers got tbe b ard work. I ac
cordingly started in to improve myself 
by study. After studying from text
books and at nigbt scbools witb but 
little success. I enrolled in tbe 1. C. S. 
Since I enrolled I have secured better 
and more interesting employment. do 
not work so bard, and my pay bas 
been in�reased over 100 per cent. I 
am now holding a position as first
class machinist on experimental work 
for tbe United States Government. Rock drilling and blasting apparatus, sub-marine, R. G. Packard . . . . . . . . . . . .. . . .  712,002 Roof, F. L. I(ane . . . . . . . . . . . . . . . . . . . . . . . .  712,193 Roofs, laying, F. L. Kane . . . . . . . . . . . . . . . .  712,308 Rotary engine, H. T. Dunn . . . . . . . . . . . . . .  711,952 Rotary engine, W. Z. Stuart . . . . . . . . . . . . . .  712,105 Rotary engine, T. P. Butler . . . . . . . . . . . . . .  712,119 Rotary engine, C. D. Janssen . . . . .. . .. . .. .  712.456 Rubber boot or shoe, A. T. Schermerhorn . .  712,437 Rugs, machine for preparing strips of car-pet for making, H. Liebman . . . . . . . . . . .  712.460 Rule bolder, J. W. Keeley . . . . . . . . . . . . . . . . .  712,140 Sad iron, J. Kalmar . . . . .. . . . . . . . . . . . . . . .  711,977 Sad Iron, Jones & J obnson . . . . . . . . . . . . . . . .  712,307 Safety book, A. M. J. Novella . . . . . . • . . . .  712,085 

CUTTINO 
For foot o r  power as 
wanted. Has power 
cross feed ann. com
bound rest. A strictly I 
t��r. £:�e� fo�g��t� ed matter. 

__ � .. ..., B. F. BARNES . 
COMPANY, 

Rockford, III. 

Sail bank, J. M. Into . . . . .. . .. . .. . . . . . . . . . 712,30.1 
A t b

·
1 E

· tor Sanitary toilet sbeet, E. F. Lankenau . . . . . .  711,981 U omo I e ngine Business 
�:� �:��1�7r' J.J·c.!·m����s��:::::::::::::: ���:�g� After careful te8ting we o1Ierto the 
Saw setting machine, C. young . . . . . . . . . . . .  712,22D ��,b'I:1J: ��i�cf1���;��J Engine 

��:le' I O���o�.atJ..�d��ig.�_i�.�, . .  �' . •  �� . ����: : :: +�k��i fi>li.�
e
4��n8t?Jk�.y

l
��r�

a
{�1���: Seal lock, G. B. Edgar . . . . • . . . . . . . . . . . . 712 ,27:; 21 in. Base8x12 in. Weiflht.Engme. Seal, snap, E. J. Brooks .. . . . . . . . . . . . . . . . 712,2[;0 95 lbs. 3 crank shaft bearings. AU Seed drill, A. McWhorter . . .. . . . . . . . . . . . . 712,H2:� ;Oodr�d�f �a�l\n":;esrO

y
f ��o

e
nlz. 

e·APi"r·sat,o,n
d Reed separator and cleaner, cotton, W. O. Coleman . . . . . .. .. . .. . ... . .... . .. . . . 712,26� j ����� p��r� ;��n;C:J;�s:roWe 

c�y:� SeedL� t�d J����liz.e.r .. �i.S��������, .. ���.�i���: 711,nnfi �uild running gea!s� �n� ma�e parts. 
Seine pursing apparatus, C. H. Gaffney . . .. 712 370 I!'IIAEFFEIt, HIINCE & CO.lJ - Lo.ltport 
Self sealing jar, J. S. Du Bois .............. 712;049 

SucceSSOTS to SHAEFFER, iUNCE & M ARV1N. 
Reparator. See Centrifugal separator. Kewer catch basin, E. I{plly . . . . . . . . . . . . . .  712,194 

X.Y. 

Rpwing buttons to fabrics, machine for, J. T. IIogan ........................... . �ewing ma{'hine plait folder, J. Most . .... . Sewing machine tucking gUide, R. J. Kelley. Shade holder, window, W. S. Axtell ..... . Sbaft drlvPT, H. E. Eberbardt ............ . Shaft hangpr and bearing, E. O. Lean ... . Shf'ars, Z. L. Bre�Yer .................... . Shf'al 'ing machinf', gate, C. A. Bertsch ... . f;blngle, F. Randel ...................... . 

712,191 
712,:ID9 
712.195 
711,930 
712,273 
712,�92 
712.0:19 
712.244 
712.1l93 
711,971 
712.442 
712,3:12 

Learn How to 
Make $3,000 to 
$15,000 a Year Ship's course recording apparatus, J. Hope. f;boe, A. T. E. Smltb ................... . Shop cleaning machine. W. Richardson .... . Sboveling board, veblcle. J. A. & J. G. Paxton . . . . . . . . . .... . . . . . . . . . . . . . . . . . .  712,328 Show case covpr, barrel or pail, J. C. Thi-heault . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  712,423 Sifter, ash, I. H. Taylor . . . . . . . . . . . . . . . • . .  712,018 Silk, artifiCial, H. S. Mork, et a!. . . . . . . • . .  712.200 Slide- changing mechanism, M. Berger ...... 712,034 Smelting furnace', W. F. Hannes . . . . . . . . . .  712,374 Smokeless cotnbuliltion furnace. C. Wegener 712,467 

Soap and wak.ing .same, B. L. JobnllOn . • • •  712,069 

(Contmued on page 318) 

We want gentlemen of standing and reputa
tation in every town who are in a position to 
interest well-to-do people in a first-class invest
ment proposition. Those who can devote part 
or all of their time to us. can make from $3,000 
to $15,000 a year. Experience not ahsolutely 
necessary if you are made of the right stuff. 
Preference given to tbose applimnts whose 
references and standing are the highest. 

D. N. GR.AVES 
91 Mil k Street, Boston. Mass. 

© 1902 SCIENTIFIC AMERICAN, INC. 

HUGH J. WRITE, 
Waslu'ngton, D. C. 

We have hundreds of endorsements 
just as strong and convincing as the 
foregoing. You owe it to yourself 
to find out just what we can do for 
you. Our advice has put many a man 
on the road to progress and pros
perity. You sbould ask it at once. 

FlU out and send In the Coupon TODAY. 
••••••••••••••••••••••• 

: International Correspondence Schools, : 
+ Box 942, Scranton, Pa. + 

+ 
+ 
+ 
+ . 
• 
+ 
+ 

Please explain how I can Qualify for position • 
marked X below. • 

-------------,. 
Mochanlcal Engineer Hydraulic Englnllr + 
Machine De.lgner Municipal Engineer + 
Mech·cal Draft.man Bridge Engineer + 
Foremon Maohlnl.t Railroad Enllineer + 
Foreman Blacksmith Surveyor + 
Foreman Toolmaker Mining Engineer + 

+ ...... Foreman Patternm·" Mine Forelll .n + 
• Foreman Molder Sanltlry Engln." + 

Gaa Engineer Architect + + 
+ Refrigeration Engln·r Archltec·1 Draftaman + 
+ Traction Engineer Sign Painter + + ....... Electrical Engineer Chemist + 

Elec. Mach. Dealgner Sheet·M.tal Draft. + + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

EI.ctrlclan Ornamenhl DIIIgn" + 
Electric L1ght·g Supt. Navigator + 
Electric R' y Supt. Bookkeep" + 

.. Telephone Engine.r Stenographer + 
Telegraph Engineer Teacher + 
Steam Engineer To Speak French + 
Marine Engineer To Speak German + + Civil Engineer To Speak Spanllh + + + • • • • • Name. _________________ • • • + Street 6" No. • + • : City State • 

....................••••• : 
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tlle Idrlll Halld-book hA." 12ti pageR dn POllt . . . . . . . . . . . . . . . . . . . . . • . . • • • . •  7 l� , 4(Hl f4'REE. The latest .Encyclor,er1ia of :-0;011110 l'uncent rlltUl', C. L. Hyup . . . . . . . . . . 7 1 1 .07 1 
..:111ns, PflH'ders, Slwt and BuUets. lIen· �o\\"l'1' bruaueust seed, Spt�lebpr & HOUHt·y • •  712.:l-:l2 

� tion SCIENTIFIC AMERICA � .  Address �lHl l"k ' arrester, L. Atwood . . . . . . . . . . . . . . . .  7 12, :!:1n IDEA L MEG. CO., 26U St., NEW H.A VEN. COXN., U.S.A. I �pee��f�H ?�'. �'�'��.l����� •. . f.
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l �.
l���,. !:: . �): �l.- jl:.!.-l�!J �.�.�.���.� t\ :Speed C'hnugillg: deviN�, \\'. '1'. gIUIlII'S . . . . .  71!!,27!1 �• �;zt'27"27'Z7'27'27'27'27�' �'.� . 

Spike extractor. \Y. C. :\lurl'ill . . . . . . . . . . . . .  712.1I�:1 
,,-V . Hpinning ring trulllK al)plll"a tus, \V. "'l'lcb . . 712, lUl l  
\) Spoke fnstelH'l", B. B. Howl'r� . . . . . • • . . • . . • 712,U:n Ai� YOU • 1i1 Spring lllotol', .J. :So Hay . . . . . . . . • . . . . • . . • • .  712, -t:�2 

V.II� II Sprocket whe"I, F. )1. Blsb,'" . . .  , " , " " ,  7 1 1 ,  n:12 

A. "'. NEED t\.IIi7. Spl'ockpt wheel, H. A. Poppl'nhut:;ell • • • . . •  712, 2fJ[) 
11'1 N 'lll Stackel', 'straw, A. �l. Koll) .  . . . .  , " ' , . ,  . . . .  712,:11 1 

A� (\1 Stucker, wintI, .T. \Y. Hf·atoll . . . . . • • • . • • • • . .  71 1 , !ltH 
�I N THIS � Starcbing mschilil', E. H. H()inold . . . • . . . . •  712, U4);1 

Alii.. • lil :-itatlon Indlcat",·, .r. D. Kne{'(llcl' . . . . . . . . .  7 1 2 . 1  �:I 
v.v� ONE . It �:�:� ���i�:�, �. ��\�[S;::lC

h 
. . : : : : : : : : : : : : : :  m:��� a�� � � Steam genprntOl", \Y. J<J. l'par�oll . . . . . . . . . .  712,40i) 

a' �. . . Steam tl'ap, H. F. Platt . . . . . . . . . . . . . . . . .  712. 0.'!1 
Rteam trap, Silk & Light . . . " . .  , 71 �,4-l1 
:';team wasbillj:: ulld (lll l'if.riug' appal'atus, .T. hni.. �I� L. Ebm'l' . . . . . . . . . .  . . . . . . 712,:I J i._ v.V� 1/ Steel, manufactul'illJ!', H, Klloth . . . . . . . . . •  712,HSH 

Ail'. 
t\11i7 Stencil cutting apparatus. K Elliott . . . . . . . .  7 1 2 , 1 2� V.II� 'i: V Stencil cutting machine, S. Elliott . . . • • • • •  7 1 2 , 1 2li 

A h.. "I lit Stencil pun(·h. J. HOl"IllIJ,Y , . . . . . . . . . . • . • • • •  7 1 1 .U7� 
�II� � II Xt(>l'(>os�OP(', knol'kdown, 11. :\1. R.ciehl'll-
if i.. Only gasoline lamp in the wO.r1d 1\1 ' �t 

bacb 
I 
. . . . . . . . . .  

t
" . . . : , " J' • •  \'

1
'11'1 " . . . . . .  712,410 

�II� h 1 k � .� ore serv ee upparll us, "-'. . �l er . . . . . .  712,3ijk , �• -;.,. lighted direct wIth a matc 1 e t\11i? �tove leg, ball bearillg. O. A. Dabl . . . . . . . •  7 1 2, 1 2:.! 
I� gas. l\Iade lD all  styles. � V Stovepipp. ventilatillg attachment, H. H. • � Such busmess as agents are�mr f\ili1 Hf'l11pbill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 2 , a77 
I� domg never before known. Ex.. 'l: V Stl'UhWl', R. H. Casswell . . . . . . . . . . . . . . . . .  712,86U • � elusive territor;.  Catalogue N. f\lli? Street clruning apparatus, D. I. Langwortby 712,315 • I� CABTON mc. LIGHT CO., � V ��!:l�\�

·
IIJ����
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'
,
at
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l
:, 

at: . .  �' . . ��,I�gIOil� . . +��:;;�� � Canton, Ohio, 9" :-iwltcb thro\\, 01' stalld, (\ ]oJ, Hru\\'Il . . . . . . . 712 .1I�() 
.
� 

A . :Switcb tbrowing deviet', .\ . .JOI1ll801l . . . . . . . . 71 !!.:1n5 
� �p-.�.�.�.� . .,e:2 • .?2.I£-.. � �witch tbrowing w('C'hnllism, l·lt'ctri(' 01' Ull-

• • . "'S."'S.��'<::::: tomatlc, J. l\l. Walker . . . . . . . . . . . . . . . . 71 �,tl26 
Syncbronism indicator, .J. 11\ Hel:ol£' . .  , . . . . 7 1 2,17-1 

E VA N S Tabulating mecbanlsm, D . . 1. T. Hi . . tt . . . .  7l2,f)(i() 
Tag, bRt pin, B. A Iteinelllull . . . . . . . . . . . .  I:J, 5-1 

VacuumCap Tank indicator • .  TobnsOlJ & Culllel'un . . . . . . .  7 1 2 . ' 171'  
Tplegraph, submarine cabl", , Cl"f'bol'l' & 

'rhis appliance will massage TPIl�����
l
l�b��" �� .. . C'. ' ·C l:�h(�l:t�: : .' : : : : :  'iii,!):!':!: �� i :;!t\ 

t�o� s;.'�\ioau�
drhnb'Gi���rC

if���l:: Tplf"llhollP. uttaehmf'ut, G. TI'. �ewmHn . . .  7 1 :!, -l1l:.! 
tion. It will �top hair from fall. 'l'plephone exchange Cil'CHitS, sig:naling llllft 
ing' out, encourages u healtbful switchboard apparatus for, D. S. I-Iul-
growth and iSlZuarantaed togive fisb . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  7 1 1 , !,7:: 
satisfaction. Address rrelescopp, binocular', Bausch & HOIDmd . .  7 1 2, 1 1 8  

EVANS VACUU M CAP CO.. Tberapeutic batb, A. Pfish,,··Schmldhausp,·. 7 1 2,436 
Fullerton Bld�. St. Loutf!l, M o. f��Cf���e��!��r E�O��l"p!t'(hl:t ��:)�)���I: l�I� : : : : : :  ���:1� 

BABBITT METALS.-SIX IMPORTANT �:� �1!i�' n�;·ch
(iI7!� I'i" ' · \';."w��(i : : : : : : : : : :  m:��� 

formulas. SCIENTIFJC AMERICA:S SUPPLEMENT 1 1 23. Tile, batHing, H. L. Van Zile . . . • . • • • • . • •  7 1 2 , 1 r.S 
�:��:r�� 
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WE LL DRIL�I.G 
Machmes 

Ovpr70 sizes and Fltyles, for drllling eitber deep or 
sballow wells in any Kind of soil or rock. Mounted 
on wbeels or on Sills. With engines or norse powprs. 
Strong, simple and durable. Any mechanic can 
opt>rate tnem easily. Send for catalog. WILLIAIUS BROS., Ithaca, N. Y. 

Tire, wbpl'l, H. Barnard . . . . . • . . . . . . . . . . . .  712,00H 
Tires, macbinp for ("quipping vl'bicle whep\s 

wItb 1'lIbhpI', A. S. Krot:'. . . . . . . . . . . . . .  71 1 , !l80 
'rouster, Silv('r & F'rif'tllalHlpl' . . . . . .  " . . . . . . .  7 1 2 , :;40 
Tobacco stpmminA' alHl hooking JDHchillf', 

P. J. Ha .. t . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toih�t fixtul't'. L. )1, I-1oollt 'r . . . . . . . . . . . . . . 
Trolley truek, on'rbt'utI, ,Yo .T. Sumn("r . . . •  
Tug, sbaft, 1'. 'V. Dllvh'� . . . . .  : . . . .  , . . . .  
1'urbiu(', tluid IH·t'SSlll'('. I I .  I'�. l!'ullaA'Hr . • . .  
TurhhlP, r('vl'1'8ihlp StPlIlll. H. F. T;nmck . . . .  
TU1'l'et, r('volvill�, Hirhbol'll & Bostrom • • . .  
Twine holder, A.,  L, & O. SOvI'lillS . . . . . . .  . 

BOGAD'T GAS ENGINES Twye .. , cOJlvl'rh· ... W. A. l'Ielll . . . . . . . . . . .  . r\... Umbrella, c. C. Dollison . . . . . • . . • • . • . • . .  

7 1 1 , n6.1 
7 1 1 ,P70 
71 2,::-'-1 
7 1 2. ::0·

1 

7 1 2.::(l!) 
71 2.4�·1 
7 1 1 .Hfi7 
712.H:! 
71�.or):t 
71 1 ,B-1!) 
712,2f;.� 
71 2.:;;')0 Douhle (�ylinder. 50 h .  p. 

and upward to 500. 
FARRAR & TREFTS, 

Steam Engi ne & 
Boller Works . ...  

mUAt be intel'e�ting to every bandi ... 
craftsman. There i� a mine of infor .. 
mation in 
Montgomery & Co.'s Tool Catal ogue 
wbich enumerates thousand8 of tools. 
Capital handbouk of reference. Pro ... 
fnsely lllustrated. Sent by mail for 
2,<j cents. discount sheet included. 

1I0N'l'GOllt:RY & CII .. 

Valve, J. J. T. [}{>ht ,kkf'l' . . . . . . . . . . . . . . . .  . 
Valve, J. T. ��illtft lUSon . . . . . . . . . • . . . . .  , .  
Valve for wutl'I' gages, automutic SHfl'ty, 

A. HnI'twig . . . . . . . . . . . . . . . . . . • . • . . . . .  71:!, ::7U 
VaIVl', IO('k, "' . H. Bahr . . . . . . . . . . . . . . . . 7 1 2.2:17 
\�Rlve mPt.'baniSlll , ('xplosivro f'1Ig'ine, G. ,T. 

Althum . , . . . . . . .  , . . . . . . . . . . . . . . . . . . • . .  7 1 2, 1 1 1  
Vaiv(', l'f'duC'ing, L .  Schutte . . . . . . . . . . . . . . 712, 009 
VaIVl', stpnm (,lIgilie cut off, C. A. MandN· . 7 1 2 , 1 !)7 
" ehide ,'nglne motol'. C. It. Pftllglll� . . . . . .  71 2,:12() 
,'('hi('If', lllotor, A. E. Oshorll . , . . . . . . . . . . . 712,001 
Vphirle, motor, "T .  J .  & G. LalU' . . . . . • . . . •  712, 1 !lfi 
Vp,hidr l'l1lllling gf!'RI', .J. G. Hes� . • . . . . . . .  , 7 1 2 . :-:7,'oo! 
Vf-'hidl'S, device for It'sspning tht-' Ilois£' of 

vihl'Htioll in, H. G. Fan . . . . . . . . . • . .  712,281 
Vps81'

1 
bolding devi("p, G. l�. Titcomh . . . . . 71 2,21 ;) 

\·t'�:-:;I'l. stOl'ing 01' shiPllillJ!', O . . \ndt'l'SOI I .  • •  , 712,��� 
Yiolin ('USP, C .  F. HI'!')- . . . . . . , . . . . . . . . . . . .  712,.,;'1  
ViR(,. .T. Dodge . , . . . . . . . . . . . . . . . . . . . . . . . .  71 1 ,  O-'H 
Vist� jnw uttnchml-'Ilt, I. C. I s l'aplsoll . . . . . . .  7 1 2 , 1 ::n 
Votillg machhu', R Lol' . . . . . . . . . • . • . • • • •  712, flj!l 
"�nJ!'oll hrnk(', hay • .1. �\. Plitt . • . • . . • • • . • .  7 1 :.! ,O!11  
'Yasbing 1lIl1t'hhw, (" 'VHI'I't�lI . . . . . . . • . . . .  712,-�27 
Watcb. "'. H. Fitz Gel'ald . . . . . . . . . . . . . . .  7 l 2. 1 R5 
"�at('b box . ilillmillllted, C .A l'llold . . . . . . . .  7 1 2, 1 1 2  
Watcbcmw, ",. . H .  Fitz Gpt'ald . .  7 1 2 , 285 t o  7 1 2 , 2)'!7 T

R.
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O
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L LER 
\YatcbcR!>Il', l'l'vPI'sible, 'V .  H. I;'itz G(>I·81r1 . .  7 1 2 , 28S 
'Yatf"l' do�pt. I. WI". Da;\' . . . . . . . . . . . . . . . •  7 1 1 ,!l4H 

BEAR ING �:��:::: �
1
10o�

(
:.�· ��njJltlll}:n�';;�i�1 &" )i��(i;,: ' 7 1 2. 1l22 

Not a GRINDI�G :\Iacbine Wutpr do"pt • •  hip · s, .1. L. �Intt. }.�.
2

:� � �. :� +g:n� 

106 Fulton St., Xew '-_o_rk_·_C_I_t:...Y_. _____ _ 

E�'ery l'..\UT Ro1l8. 'W"ab-l' f'los(>t Vt�lltilatillg' uttIH'hnH'llt, C. "T. 
Plain bt!:lrilL)!tI :11111 mged ruller bearillWl rub ami 

, �rinrl. Send-for circular. 
I AmerleBIl Uoller 

HeBrlnlt Co.. ;�2 Bin-ford St., B08TO�, MAS�. 

Sl'bnltz . . . . .  . . . . . . 7 1 2.207 
"""nit-r plf'vntol', ('omIlI'I'slwrl nil', "T. l\Icl\:t't'. 71 2,401 
Wel!tblng maf'hIIlP. ,,'. E. Rlr,' . . . . . . . . . .  712,006 
"l"hifflptl't'P hook, (,laJ'k & 'Yht'plpl' . . . . . . . .  7 1 2.201 
'Yhistll', !"tf'llln , I AndN'ROlI . . . . . . . . . . . . .  712.2:{:{ 
Windmill. .J. A,,"cbllmUIIII . . . . . . . . . . . . . . . 7 1 1 ,028 K. FkA:"iKLIN PETF.RSO'S, \YhHlmill, \Y. Faubion . . . . . . . . . . . . . . . . . . 7 1 1  ,!)5-l 105 Lake St., Chicago, Ill. ""indow fralllP, F. G. Oldt�nhurA' . . . . . . . . .  7 1 2 , 40:� 'tHE "A. R. n.�' {TXFOl .. DED. 4;en. �[�r. \\'estern Dept. 'Viff> fabdc' for belts 01' aprons, C. Swins-

lJnivcrsity Shoo 
(Tra(le·�lark) 

Heaviest oily �raln leath
er-·tlln colored or black. 
Watertillbt construction. 
Comf·)rtable and nearly 
indestructible. Send for 
pampblet. 

... p, TW AIH)ELI� 
1210 .. 1212 MBrk.·t !iii.treet 

PhllBdelphhl 

'7 
Big Money 
is paid at Christmas time for 
Artistic Novelties. Learn 
Pyrography (Burnt Wood 
Etching) and you can make 
the handsomest, best sell· 
ing articles that will be of· 
fered. With our PANOK 

OUTFIT, Pyrography is easily and quickly learned. 
It is the latest and molst popular decorative art, and 

;:u
e
tE�e o�':'f,11�Jltsru\p'i� :���t�h�s �!� �� 

ful, In structive, money making present you could 
lrive. Write for full details . 
F. F. RICK & CO • •  519 Main Street, Buffalo, N. Y. 

no 
"SUN" 
outshines 
thom ail. 

" s u  N "  
I ncandescent 
GaSOline Lamp 
Brlll1a!lt. safe, simple. 
clean and � the eos� 
Conforms to all insurance undl.",rI'era· 
rules. �rn.ncb 8uppl.v depots In all the 1 arger oltles. Write_ ror catalogue. !gents secure territory-write iO-da1. 
BUN VAPOR LIGHT CO., Box 605, Canton, 

(LfoeDaee or the ground p&tent� (or va,lOr 

coe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 2 , 2 1 2  
\'\-'"oodworking tool, V. E. W;v�unt • • • . . • • .  712,44A 
\VI'f'IH'h, A, E. Chevfaux . . . . . . . . . . . • • . . . . .  712.1 1-':: 
'Yl'f'nch, .J. F, RatTI'tt • • • • . • • • • • • • • • • • • • •  7 1 2,2:W 

DESIGNS. 
Bushl, wash, P. J. MH.rldpn . . . • • • . . • . . . • . • •  
Carpl"t, L. H .  Bro\\,n . . . . . . . . . . . . . . . . . . . .  . 
Curppt, l'�. ..\. lIaas . . . . . . . . . . . . . . . . . . . . .  . 
Cal'pet, 'V. A. Perry . . . . .  , . . . . . . . . . . . . . .  . 
Drinkin� vf'sspl, L, Bessiel'P . . . . . . . .  HS, 1 2::, 
Lamp body, A. L. Baron . . . . . . . . . . . . .  , . .  . 
:Mirrors, bl'llSbes, etc., back for hnnil. Z. 

Freund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Reflectol' fol' al'tlficlal IIgbt, E. L. Elliott . .  
SPOOIlS, ptt'. , hanrll� for, .J. B. Straker, Jr. 

TRADE MARKS. 

:\6.127 
�6. ] 2R 
Hfl. 1 Zn 
36, 1 ; :0 
n6. 1 2� 
:W, 1 2;) 
::l11. 1 22 
n6. 1 211 
an, 1 21 

HalJdages, J. A. B. Scbmldt . . . . . . 39, 1 1 4 ,  :In. l 1'' 
Blood purifier, Geier Sllkweed Co . . . . . . . .  :19. 1 a4 
Rl'ead, crackers, and eakes, .Tulier Baking 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39,144 
Rutter, butterin, and oleomargarin, Oakdale 

Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39, 148 
Butter, chepse, and condensed milk, Ii. 

Hoefelmayl' . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cancer and tumor cures, I. L. Browning . .  
Cbains, Standard Cbain Co . . . . . . . . . . . . . . .  . 
COllal and amber, substitute for gum, Dr. 

39,149 
�9, 1 :l:l 
:19,160 

E. Scbaal . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39, 1 53 
Cordage, Travers Bros. Co. . . . . . '. . . . . . . . . . 39, 125 
Cotton piece goods and cotton yarn. Ker 

& Co . . . . . . . . . . . . . . . . . . . . . . . . .  39, 1 1 6 to :!9,IlR 
Dentine, saponaceous, A. L, Caldf"l' . . . . , . . .  a9,l:n 
Diureticum, Farhenfabriken of Elberfeld Co. H!-),135 
Fabl'lc, pile, Salt's Textile Mfg. Co . .  ;m,1I9, 39, 1 20  
Featbers and feather products, Swift & 

Company . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  . 
Fisb, cured or dried, Davis Bros . . . . . . • • . •  
Flonr, wbeat, B. S. Bull . . . . . . . . . . . . . . . • .  

39, 1 23 
:l9,151 
a9,147 

Foo
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l
: .  �.������. �����1.- 39,145 

Food, stock, DI'. Kocb Vegptabl" Tea Co. . .  �\l.152 
Gas apparatus, certain named acetylene, 

Aurora Acetylene Co. . . . . . . . . . . . . . . . . .  39, 1 59 
Glassware, certain named. Qnezal Art Glass 

and Decol>l'ting Co. . . . . . . . . . . . . . . . . . .  . 
Golf balls, Kempsbail Manufacturing Co . .  . 
Gum, chewing, Royal Remedy & Extract Co. 
Heaters, 011, SII1(er & Co . . . . . . . . . . . . . . . .  . 

39, 1 29 
39,130 
39,143 
3Q,1117 

Indl��d ���ia���
r
t' • .f�
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�

ln
H����. 1£1�t 39,]22 

Leather pre8ervatlvefl, J. W. Cole· & Co . . . , 39,1118 
Luhrlcantfl and lnhrlcating compounds, Iron-

I sides Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
(Cont(nued on page 819) 

39,155 

B INO(��'i��R. ! G A S U L  I N  E 
�mail 88 an opera ilass More l E N C I N  ES 
�1"a':.:':f��,����t�.�rc�Jt���� �elrl Marine & Stationary 

� 
Q UEEN & CO. from 1 -4 to 16 H.  P. 

. . . A tbOl'oul(bly satisfactory engine °lltlA'at and SClrMlttflc lnstl'u- i aT a moderate prIce. I me'llt lVorks, Write for catalogue. 
1 0 1 0  Chestnut Street. I THE CLIFTON MOTOR WORKS. 

PHILAD"LPHIA, PA. 2:l3 E. Clifoon Ave., Cincinnati, 0 

fOR fXTRA HfAVY WORK 
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used in its construction is 
drawn from a SIJt'cial, sted an(l 
���J�

e
J;�� 

b
ih: p�te�� ri�O��t8: 

toughest, and most relif.ble 
rope in existence. Each aud 
every wire i n  it i� �eparately tested to insure perfection. 

B ROOERICK & BASCOM ROPE CO., 
809 �. linin �t., (i;T. l .. OlJl�, MO., U. S. A. 

V8u USE GRINDSTONES P 
If so we Ctl.n suppiy you. Ail s.�e. 
mounted and uJllllounted. alway! 
kept in stock. R�member, we make 8 
specialtyof seJectinat stones for al1 spp. 
cial purposes. � Ask for cataloguf 
The CLEVELAND STONE CO. 

2d Fl oor. Wilsh ire. Cl eveland, O. 

Manufactory Estahlished 1'61. B ICY C L E  M OTORS. 
A "mvl,t, l on, of GRoolene Mo. ' LEA D PENCILS, COLORED PENCILS, SLATE 

t.or", or ,�et" of' CHdl!IK'� for Hic�:l'Ie, ! PENCil S, WRITING SLA TES, IN KS, STATIONERS' Aut"moblle, i\l1\r1ll.'  .. O� Stlll
.
1011ary, tl:mn I R U BBE :'I GOOD"' RULvRS ARTISTS' COLORS 1� to;� h. y. Don't fall to �et our lll'II't. i<i 1:t.. ", .J!I t • 

�l�������.
YIllC. A �-{'t"nt �ttUHP g'etr. IItiT 78 Reade Street. New York. N. Y. 

2720 Hro���:��::t't;\��hiia�·�l·phin. Pa. GRAN D PRIZE, H ighest Award, PARIS. 1 900. 

THE RELIABILITY OF THE WHITE 
HAS BEEN PROVED BBYOND QUBSTION. 

-
In the soo-mile Reliability Contest from New York to Boston and return, ar

ranged by the Automobile Club of America, three White Steam Stanbopea covered 
the distance, without stop or trouble of any kind, a erfect erformance. 

Two White Delivery Wagons (the only delivery wagons ever completing an 
·endurance contest), also proved their reliability by coming fhrough without mishap. 

These remarkable results immediately following the English endurance run
in which the White was one of the two machines out of seventy to make a perf<'ct 
record-proves beyond a shadow of doubt the perfection and trustworthiness of the 
White motive power. It can be depended npon at all times and under all conditions. 

;:�ij:!t��t f:';"a[;::cl�'ffic:'a:nc;::;:�� P:}f. i;;;��:!�l�'S ;:�����:e ou:O:::so;:. 
WHITE SEWING MACHINE CO. (Automobile Department), Cleveland, Ohio 

22 Union Square, New York N. Y. 609 Main Street Buffalo N. Y. 
509 Tremont Street, Boston, Mass. 12 Woodward Avenue, betroit Mich. 
300 Post Street, San - Francisco, Cal. 300 Rose BuiJding, Cleve]and, Ohio. 

NO VV  REA DY. 

Compressed Air 
ITS 

LARGE 8VO. 

PRODVCTION. VSES AND APPLICATIONS. 
By GARDNER D. HISCOX, M. E. A UTHOR OF . .  MECHANICAL MOVEMENTS." 

820 PAGES. 547 I LLUSTRATIONS. 

PRICE. bound in ' Cloth. $5.00. Half MQrocco. $6.50. 
A complete treatise on the subject of Compressed Air, comprising its physical and operative 

properties from a vacuunl to its liquid form. Its thermodynamics. compression, transmission, expan
sion. and its uses for power purposes in mining and engineering work ; pneumatic motors, shop tools, 
air blasts for cleaning and painting. The Sand Blast, air lifts. pumping of water, acids and oils ; 
aeration and purification of water supply ; railway propulsion, pneumatic tube transmission, refr:igera
Hon. The AIr Br�ke, and nu�erous appliances In which compressed air is a most convenient and 
economical vehicle for work-with air tables of compression, expansion and physical propertie". 

A most comprehensive work on the subject of Compressed Air. � A IIpectal tllu8trated circular of thta book ____ ..... will be lIent to anyaddJ'es80n application. � 

M U N N  
Publisher. of the SCientifiC Amerloan, 

&- c o . �  
361 JJ'roatlway, New York. 

© 1902 SCIENTIFIC AMERICAN, INC. 



NOVEMBER 8, 1 <)02. Scientific Alnerlcan 
HEN,!t Y CAREY BAIRD & CO..  �fedLcal compound for <el'taln named dl ... 

I"'Dl'STRIAL PUBLISHERS.BOOKSELLERS "  1M PORTER", ease.. l iquid, .r. O. A. Cote . . . . . . . . .  . 39,138 
:m, 1:l7 
all,t:Jt! 
:m. l:-J!-J 
:lIl,15IJ 
:JII, 12() 

810 Walnnt 8t" Philadelphia. Pa" · 1T.�.A. �INI�I�':rIAt�:: 'i?�tgb" . .  ". �� . .' •. o��� . .  �1.'�t�ld: . .  ��1� W" ·OUr New anti Revixea Catal� oj Practical and �1�dlcllle tOl' rhl!UnUt tie and netll'algll' Vulll!4 
1j",,,,,t1.lIe Boo",!, 92 pa'$,.s, !lvo.;. a (�at'!-logu. oj Book. ,m LIquId, DILl �(edLcin" Co. . . . . . . . . . . . . : �lIetaU.u fgy. M\�'lg. 08�Cttngt M1nera�t GeolO{1Jl, MedlclneH. tonie, Lal'lmul'e & Co . . . ', . . . . . .  . 
;:ri:I'�h�S�;:;t"���i£: 1������09� J!.:�c�o:��a;} li on. olive, . Wl�8 vel' & StC'�rI'Y . . .  : . . . . . . . . . . •  
Boob an Sanitaru Sd..ence. Gas �ttinQ PlumbinQ. nc. , l;ape�. cel taln lI,tluwd, E. II (!ilm.llll . . . . . : aud our othfT Catalogues tUld Cit'cuf,arlf, the wlwlt C01.fflflfl [ Hllel sto('k, l't'l tntH named, � .  \ »  rcoe & 
f'very branch oj SCH'JlCf 1l1'plif'rt;1,o tht' ArlR.sent JTie a'wt • SODS • • • • • • • • • • •  "' • • • •  : • • • • • • • • • • • • • • • • •  
Tret oj po.sta{lf tQ anyone in any IJart oj the 1l'fwld 'who �. PHS, fOUI,l t a t,Il, L. E. r "  tltel'lUHII Co. , . . . •  
will /'UmUlh his (({idrest!. SOtlll. �h" \ fUJ;, .1. R. \\ illlnwM Co . . . . . . • • • •  

;m.l�7 
:19, 12� 
:m,I:J2 
:19,146 
:19, 15� 
:19,1-1') 
:1II, 141 

\H��1tn�rre��JY ;=� 
mp.ll are C!lIUn� for every day are 
trained m�1l. Our booklet H How to 
�a��� .. �o�'i;;�r.:\°I�=a:�;;reS�:a 
for a copy. IT'S FREE. Our 
courses fnr borne sturly Inclnde 

EUKineerinK. llinstratlnlr. Architectnre, DecoratluK, 
l\llninK. Jonrnalism, 
MetallnrlO'. Bookkeepintr. Art, �teuoKraph,.. 

and EnKlish Branches. 
SEND FOR CATALOGUE 6. 

ELECTRICAL E N I I N E E R I N a  
TAUOHT B Y  MAIL .  

Wrlta for 0 nr Free lllnstrated Boot. 
,f CAN I BECOME AN ELEC

TRICAL ENOINEER ? "  
"'e tt'9.ch Electrical Engm�t!filllt, ElectriC Ligbtinll. 

Electric R Ilway., Meenanlcal Enginel!r1og, Steam Engi· 
oeerinK, Mechanical Drawlnl[, :It �'ollr �omp by mall. 
ItJsUtotl! Indo ned by Thos. A. EdiAOD a tid othen, 
ELECT RICAl. ENGINEEU INSTITUTE, D,p' A. 114IMI411 \V. lI8d st. New York. 

I Can Sell YOII" Real Estate 
no matteW where It II. Send descriptiOD, state price and 
learn how. Elt. 'g6. Hli!'hestrefereaces. Offices In :14 cities· 
W. M. Ostrander, l893N.A. Bldg., Philadelphia 

Stan'h fUI' food It l l l'IIUSt-'H, A, ,,�. 8tH ll".v .  " . 
:";tov*,,, nml I'HIlj.!'t'!iI. H. Bh'ssl'l " , . , " ' , . . . . 
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(Tnd" l'wt'IJI'. «�t'I'tlllll nUllwd, YOUllj(stoWll 
H I',· UoodH ('0 . • • .  , . . • • . . • . . . . • . .  , . . • • •  

" ;I I'llhdH'!iI and Idwlltl(·s, E, Call1uul & Co " 
"'nll l'ovt'l'lng�, df'{'ol'n tivl', �tfindal'd rrahh' 

Oil ("loth L'o . . . . . . . . . . . . . . . . . . . . . . . . .  . 
'YuNI\('loth� wadi' of kuJt fahrl('�, H. Lodge 

I 'Yl u:D1I�i�: ��ltnt ' &; .  ,,'�'ll'\'l;g 
. 

�i8;1;lf��t��il;g 
('0. , • • . . .  , ' , . , ' . • . .  , . .  , " " . , . " , " • .  ! 'Yin��;llI 
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LABELS. 
"D1'1'88 GOOflR. ,0 fUI' dl't'�14 Jit'ood� • •  1. "'III1Il-

:19, 1 12 
all,lM 

:111, 124 

39, l l a  

39,161 

:m, 1 42 

maker . , . . . .  . .  . .  . . . . . . . . . . .  . . .  . . .  . . .  . n,alH 
""�l{>ctro-Ptll·ft. and Blpc-tl'Olltlrls Tnbh· "'ltt-

ers," tOl' mUllufact\ll'ed watt'l', Blt'etl'o
Sterilizing Co. . . . . . . . . . . . . . . . . . . . . . . . 9,512 

"Home Trud(k Cigar," for cignrs, Ch. G. 
)lannhsl'dt & SOll8 . . . . . . . . . . . . . . . . . . .  9.u 14 

"La Mode-rllla," for cigars, American Litho-
graphic Co. . . . . . . . .  , . . . . . . . . . . . . .  , . .  !l,511 

" Rameslte Cement," for cement. H. G. 
Knapp . . . . . . . . . . . . . • .  . . . . . . . . . . . . . . . . 9,515 

"Rcbenley Pure RyE'," tor whisky, Scbenley 
Distlll .. r" Limited . . . . . . . . . . . . . . . . . . .  9,51:1 

PRINTS. 
"Ladies' ApPul'pl." tOJ' ladies' apilart'l, M�yer, 

Both & ('0, , . • • . . • . . • • . . . . . . . . . . . . . . • . . . .  
" Thr>- Kind 10tH' Gl'ancltathpl' Ufwd," fOl' whIsk." . BI'1'1l111�im Br08, . . . . . . . . . . . . . • . . •  569 

----�---------
A prtntpc] COpy of tb(> specifieR.Hon and Ilrawlng 

01 any patt'ut in tbp fOl'Pgoing list, 01' any pntf"ut 
In print lssupd siu('p 1 863, will bt' tUl'lIish£'d from 
this officp for 10 cpnb, pl'r)"ld('d thf' naUlP aUt.1 
lIumbpr of tb(> pnh-nt dpsirpd nnd tb(> datp tw 
given. Addl'P88 Munll & Co., 361 BrOAdway, New 
York. 

Canadian patent. ma,' now lw obtn itlN) by tbp 111-
ventors fOl' any of thp inventions IItlwl'd 111 tht' forp
goIng list. For terms and furtbpr particulars 
address Mnnn & Co., 361 Broadway, New York. 

NEW BOOKS, ETC. 
CLOUDS AND WEATHER SIGNS. By Com· 

mander D. Wilson-Barker, R.N. H.. 
London : Office of "Knowledge ." 
1902. 16mo. Pp. 31. 

We are glad to see that Command .. r n. 
Wllson-Hatker's admlr/tble papers on clouds, 
contributed to the p8:� of "Knowledge," have 
been republished In book form and that they 
are thus given a· more permanent value. Com
mand .. r Wilson-Harker has Illustrated his book 
with admirable pictu res of various ("loud forms 
and has presented the subj .. ct In a most at
tractive manner. 

a 
Watc" 

THE OBER LATHES 
For Turning Axe, Adze. Pick, 
Sledge, Hatchet. Hammer, Auger, 
�'ile, Knife alld Chisel Handles. 
Wblffietrees. Yokes, Spoke_, Porcb 
Spindles, Stair Balnster. Tqble 
and Chair Legs and otber irrp.l{lllar 
work. 

lr Send Jor Circular A. 

The Ober Mfg. Co., 1 0  Bell St., Chagrin Falls,  0 .• U.S.A . 

Stiffened _1.11 
Watch Ca88. 
:�!

u
:���

r
!1K�i �:t 

10Illr wltbout wearIng too tbln. 
to safely protect tbe works. If 
you want a watch Cft.8e tor pro� 
tection, dnrablllty and beanty, 

get tbe B0811 wltb tbe key. 
stone trade-mark stamped Inside. Send for booklet. 

THE K EYSTONE 
WATCH CASE CO., 

PhlladelpillL 

---, THE FRANKLIN DYNAMO 

� ltIo f"RANKLlN 
Model Shop 

60 Watts, 1 0  Volts. 6 Amperes 
IIJlX) to 4.000 revolutions. Seto of mate
rials, flnlsbed parts, complete machilleo. 
�'or amateurconstrnctlon-very efficient. 
Will drive a dental engine, sewing ma
chine or small latbe ; rnD aa iLgenerator. 
will fUrnish curt'ent for sIX tklandle 
lamps. Parts, 13.50. 16.00, · 13.110. Coru
plete, .12.110. Write tor circular \I. 
Parse l l & Weed. 129·131 W. 311t St., N.Y . 

� FQ,EE E :O�C.A.TI O N  
Tbe DlIectors of tbe Corresrondence Institnte of America have decidod to award a limited number of Free Tuition Contracts. in the folll.JWiDg COur�8 tur horue stutly : 

IUlI8tratlnlr. Varicotu. e • .tid. Writing, .JoarouU.m, Proofreadlol".8teDogrllph,'. Bookkepp .. 

l':b:;:�� �'i:!t:l:C':::f!tJ;'.U::d'� ���::! J��l¥:'�:��-:''i.� 11���:'U
e�':I�,:rlor Wlrl... and 

No TUItion Fee will be required until our institution has f"nllcated you SUU 1St!CU{t:U J or you a position. Write for Free TUition Contract, and mention the course wllich inttuests you. 
t::ORRESPO!WDENt::Jo' INSTITUTE OF AMERIt::A. BOX 689, !J()RAN"I'ON, PA. 

ELECTR ICITY. r°Jrn:ro?o.Mst::� 1�t��s: 
Willll!burst Macblne, Telejll"apb Instrnment, Electlc 
Bell. 5 800ts, 10 cents eacb. Bnhier Pnh. Co •• 80x S, Lynn, Mass. 

VOLNEY W. MASON &. CO" 

Exper imental & Model Work 
Cir. d: tUt"w, ir ... Wm. Hardam &; Son.41).,')1 &ose St.,N.Y. 

MATCH Factory Machinery. W. E. WILLUHS, 
_____ Mfr., 217 Soutb Clinton St., Chicago, U. S. A. 

I CE MACHINES, UorU"s EnKine'\jilrewers' and Bottlers Machinery. T E VILTER 
l1FG. CO .. b"99 Clinton Street. Milwaukee Wis. BOOKKEEPING 

TAVGHT 
FREE ! THE SCHOOL OF ARCHITECTURE. Universi- Friction Puneys,Clutches & Elevators 

ty o f  Pennsylvania. Second Series. PROVI D E N C E ,  R. I. 
MODELS &; E X P E R IM ENTAL WORK. 

Inventions deveLoped. Special Machinery. 
E. V. BAILLARD. Fox Bldg" Frankl in Square, New York. 

Every Ma.n Should Have a. 

Knowledge �f Bookkeeping. 

You Learn at Horne. 

Tbp Commercial Correspondence Scbools of Rocbes
ter. New York, have successfully taujiI'ht bookkeeping to 
tbousands 01 mpn and women, fitting them for really 
��I���l
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in a permanent potJitlon it you de�lre one. 
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.bonld learn bookkeeplnjl" 80 that tb�y can keel' tgetr 
own bOOkS. You can learn bookkeepin .. e".Uy Ilnd 
quickly at bome by taking u

r-
0ur course, and y�u do not 
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HOW TO SUCCEED IN B llSINESS. 
i8 811 extellstve trea.tise on bookkeeping and busines". 
It tells about tbe best system of account. ever deVIsed 
If, explains huw you can make more money and better 
r,gri�:

o
a
n
b��l��l� l��. "i� W,l!�gI::n���:-' !��: t�� 

ktl'eptng at your own borne; if you want a better posi
tion anil lion tucreased salary. write for the book to-day. 
IT IS FREE. 

COMMERCIAL CORRESPONDENCE SCHOOLS, 
Drawer 37 D. Rochester, N. Y. 

1I1�ni;L fpRlo�rT��n�' pIiE78
ai:tta:c':�m}J�I�r 

t Be Your Own Printer 
tlvelr "mall cost, pUlA " lure source of Incomf:; 10 yonr 
hands. Work at odd momenta can be made profitable. 
"::\lold�' learned aod operated. Prints from a bu&ioe1\8 cald 
10 II lIm 11 DeWsp per, The Model Prlntln8 PreMo, Dept. B, '08 Chestnut St" Phlllldelphl , Pa. 

T H E  B R I G H T  W H I T E  L I G HT F O R  

MA G I C L A NTE R N S  
t���':,�:��'\\\���::�:!rtacgr.;,t::�ni.

b
���.::�

a
��r,; 

I cent per hour. S .. nd 70r copy �'rantlin Institute award 
and lists of Stereopticons, Moving Pictures and Slides. 

WILLIAM�. BROWN & EARLE. Dept. 8, 918 Chelltnut St .. Philadelphia. 

Electrical Scient ific Nove lties I 

r.e���:f:A�Ad��r:lN�A r3:�R�A���.oE'�: 
ThoulI&Dds 01 unsoliCited testimonials to prove 

that they are _fe, practical, durable, and the most 
amusing aDd instructive articles ever Jnvented. 
!fr1:::ui>'t'l.,:!lIs:'?t Yfee.l1b���::k�o����!J.r:�; 
waiting until beigbt ot boHda;y _n. l:Iend now. 
TH E CA R L I S L E & FI N CH CO. 233 E. Clifton Avenue. CINC INNATI, O. 

Mfra.ElectrlcaiN oveltlea ln the World 

Part III. ,  Part V. Large quarto. - �  - �. -

��iC:«e It would be difficult t o  devise a .
more per- .". Magical Apparatus. 

I suasive setting forth of a unlv .. rslty course 1 �� lirand Book CatalollUe. Over 700 engravlnl<., 
of study than Is shown In the bl .. nnlal r .. vlew 200. Parlor TrIcks Catalo�"e free . 

TYPE WHEEL •. MODILLI &.. EXPERIMENTAL walPUC_lMN.L�nmtY NOVELTIES . LTC. NE.W ,aM IITIENCIL .aMI loa MAllAU .! N." .. 

. of the School of Archlt .. cture at th .. Pnlverslty MARTINKA &; ro ., Mfrs., 400 Sixtb Ave., New York __ _ NOVEL TIES & PATENTED ARTICLES 
of Pennsylvania. The unusual <,omblnatlon of DRYI Na MACH I NES.  s. Fl. WORRELL. 
type and paper. the rubricated margins. the Hannibal. Mu. 

Manufactured by Contract. Puncblng !JIes, Special Ma
cbinery. Fl. Konlgslow &; Bro .. 1818enece.St. Cleveland,O. 

Inset illustrations, the specially dl'Slgned title 
pag .. and cover, together with the size of the 
vag .. Itself, unite In giving the review a unique 
position In the category of unlv .. rslty an
nouncements. 

Confessedly plann .. d upon new lines for the 
pu rpose of presenting a comprehensive aecount 
of the cha ract .. r and environments of archltec
tUl'al training at Penns�'lvanla. the review sets 
furth In detail the reqlllt· .. ments of the conrse 
from the entrance examination to the com
pletion of . th.. fifth or "graduate" year. To 
this end, typical problems have b .... n selected 
whose demands are printed In full together 
with one or two of the best solutions olfer .. d 
In each case by the students. 

The scope of the work In design ranges from 
the simpleI' composition problems of the sec
ond year-among which we notice "An Entrance 
to a Small Public Library," a "Mausoleum for 
a Country Estate," a "Restaurant for a Fash
Ionable Watering PJace"-to the severer tasks 
Imposed In the fourth and graduate years. Of 
the former, "A Nautical Amphitheater," "A 
Presidential Mansion," "A Municipal Hospital 
for the Insane," sufficiently Indicate the In
terests considered. The work of the graduate 
year Is ' more mature, and Indicates extended 
tests of the student's powers of composition 
as well as his discrimination In handling th .. 
practical details of competition work of th .. 
highest class. Mr. Thornton Oakley's "Study 
for a University Group," and Mr. ,lullan 
Abele-s "Metropolitan Cathedral," are typical 
examples of this and retlect the highest cr .. dlt 
on both Instructor and pupil. 

THE AMERICAN TRANSITION. ( Via the 
Buckler and Boss. ) From a Repub
lic to a Theocracy. Copyrighed 1902 
by the Equinoctial Press. State of 
New York. 1902. Pp. 118. 

STATISTICS OF MANUFACTURES. COJIlpari
sons : 1895, 1900. By Horace G. Wad
lin. Boston. 1902. Pp. 39. 

TWENTy-FIFTH ANNIVERSARY OF THE COI\[
POUND LoCOMOTIYE, 1877-1902. Paris. 
Pp. 4. 

NATURAL PiIILOSOPHY. A System of Our 
Knowledge of Nature. With an At
tempt to Explain the Mysteries. By 
James Ferguson. New Edition. Com
plete In one volume. New York : 
The Alllance Publishing Co. 1902. 
Pp. 112. 

I PRINT MY OWN CARDS EX P ERT MODEL MAKERS3 Modela, patteme, 
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A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 

grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen
snnite with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work .s of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent
ability of your invention. 
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