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INDEX OP INVENTIONS WOODorMETAL 

For which Letters Patent of the Workers�-"� 
United States were Issued 

for the Week Ending 

June 25. 1901, 

Without Steam Power shotdd 
use our Foot and. Hand Power 
Ilachinery. Send for Catalogues 

A-Wood.working Machinery, 
B-LathM. etc. 

SENECA FAllS MFG. CO. 
695 Water St., Seneca Fans, N.V 

Electric gPllcru tor and motor collector, A. H. 
JIJddy .......... ' ..................... . 

l�ll'ctric IlPatl't', (�. C. I1awkiHI:; . . . . . . . • . . .  " 
Electric 1110 tll l' t'()utl'ul, 1'. A. l\1(>l'l'ick ..... . 
J.<Jlectl'il'ul t'm·l·gy f1"I)111 carlHHIUCeou S rna-

tp1'ials, l)l'(lduelllg, n. JOBt', .......... . 
1£lectL'ical b(,tltiug fnnw("t", A. II. �ddy ... . 
Elevator, l\.ottgen & :\h'r(�l·slH'I·� ...... , .. . 
Elevator allllH1"utus, I\.ottgcll & i\lp),er·s\)prg. 
Enameled vessel. M. No Brwill ............. . 
EngiIw, See Internal cumbuiitioll ellgine. 
i<1ngirH', I), II. IsemingPt" ................. . 
Ellgine indicator, gtealll, .J. L. Hobl'ltsun, Jr, 
EnvclolJ, mail rcceipt, J, B. :\leixell ...... . 

AND e A C H BE A R I NOT HAT D ATe. Foot and Power �r,!dsJ..���s��ui�;'tA�lf�r�:e�: 
SHEPARD LATHE CO., 133 W. 2d S t., Cincinnati. O. 

Exercising machine, A. A. \Vbite}y.".". 
Exhaust ventilator, J. R. Arnoldi ......... . 
Extension tallie, 0, J. Dickey ....... , . .. . 

611,032 
611,275 
671,248 
611,050 
676,911 
616,818 
61G, 1118 
611,218 
616,812 
611,182 
611,061 
611,253 
611,2I)G 
U76,!)U5 
611,041 
611,138 
616,961 
611,123 
616,962 
616,919 
611,280 
611,011 
G11,151l 
611,146 
616,932 
616,868 
611,233 

�See note at end ot list about copies of these patents.] 

ACid and making same, amido-tartronic, F. 
Ach . ......... ........... .............. 616,859 

Acid and making same� oxytartrllnie, L. Ach 676,864 
Aciil and making same, pUl'uamiruphenyl-

glyoxylic, �'. Ach .... ........... .. .... 676,860 
Add, indigo sulfo. I�nietsch & IIoldmaul l .. 677,240 
Agrieultul'al illlplement, F. 'V. Miller ...... 677,250 
Alarm apparatus for ellgille room telegt'aphs, 

etc., 1.', Bell . . . . . . . . . . . . . . . . . • . . . . . .  _ . .  
Alkylized VUl'ill S, pn:�parillg, L. Ach ...... . 
Alloxan-phellol and making sRllie, L. Ach, .. 
Alumina., pnrilied crystalline. C . .lVl. HaiL... .. 
Allliclo aldehydes and making surne, al'O-

lllatic, L. Ach ....................... . 
Animal catcher, E. F. \Vatson ........... . 
Alltifrictiul1 end thrnst uevi('e, So .8. Eveland 
Automatic throwiug and locking switch, A. 

677,169 
61u,861 
rHo,Sti3 
677,209 

616,862 
t:77,2U1 
616,939 

A. Auuet"sull .... ............... ....... 677,164 
Axles, etc., manufacture uf, F. R, Schue-Wet' 67o,tJ�7 
Alxes, etc., rolls fol' the munufacture of, Ii'. 

616,998· 
676,910 
677,210 

R. Schneider . • . . . . . . . . . . . . . . . . . . . . . . .  
Back uand hook, It. C. Puol.."""." ... 
Hauge, B. Harris . •  " ... " .. ,." " ,. " .. 
Hales without rellloving the banus, com-

pressing, 8. J. WelJl> ..... ...... . .. .... 611,148 
Batteries of eleetl'ic vehicles, means for re-

charging storage, J. Sach� ...... .... .... 676,965 
Battery. See Secullliary battery. 
Battery charging systelll, storage, G. H. 

(joud iet .. . ,., ..... " ... ,." .. ,',., .. ,' 677,156 
Battery plates, apparatus for making sec-

ondary, A. F. Maddt!Il ................ . 
Bauxite, purifying, C. )1. Hall ........... . 
Bauxite, etc., purifying, C. ::\1. Hall ...... . 
Bearing, untifrietioll, So �. Eveiand.."" ... , 
Beat'ing, antift'ictiulI, Seagrave & Elliott.,. 
Bearing, ball, A. Knl.stin, ................ . 
Bed, metallic sofa, L. Orsl'l· .............. . 
Bet,t topper, :\1. S. Hart. ... , . . ,."., .. , ... , 
ill'It amI tn'aces, combilH�d, Dyhrberg & 

677,245 
677,201 
677,208 
616,840 
617,281 
677,136 
616,909 
616,948 

Askin ... .. , .. ,', .......... , ... ,', .. , .. 677,190 
Bib, child's, R. L. Ziller . ...... .... ....... 677,010 
Hie-ydl', J. II. Guiley et >11. . • • • • . • • • • • . . • •  611,019 
Bicycle s11pport, 1,\ Heintz . ... . .. .. ....... 677,080 
BintIer, K H. Hodges . . . . . . • . . . . . . . ... . . . . . .  677,134 
Bit·stock, H. Fuchs, .......... . .... .... . ... 677,198 
lllilld fastener, J. H. Pineo, . . ,." ,." ... " .  677,267 
Boilet·, L. :3. Gardner.,.,., .. . ..... " ... " .  677,025 
Boiler ash remoYer, Wees & Martin", . .  " .. 676,1:KW 
Boiler tine cleaner, H. H. Cramer . • . . . . . . . . .  677,119 
BoiIel' furnace, stearn, J. Milton ...... " ... 676,f}59 
Bookbinding machiul', J. McClellan ........ 677,040 
Bookcase and desk, cumbinetI, J. M. L. Hoyle 676,951 
Boot tree, C. P. Sherman .. " ... " ,  ... " ... 677,043 
Bottle cleaning machil le, C. C. Schreiber... 676,920 
Bottle stopper, J. f1'eldmaun, ... . , ..... , ... 677,192 
Bottles, ja1's, etc., stoppel' for, W. L. Rose 677,143 
Bonelnet hohler, 1. E. Doob ... , .. " " " " ,., 677,187 
Box. trimming macbine, J. Kalgreeu . • . . . . . . 677,033 
Brake and Vower cOlltl'Uller, combined, E. 

W. Stull ............................ . 
Brick machine die, S. G. Gaillard, ....... . 
Bridle bit detachable covering, J. H. Nunn 
Bt'oiler, meat, J. II. Laird,.,., .. ",." .. ". 
Bubble blowiug device, F. L. Cook .... , ... .  
Huckle, O. Jones ,., .. ".,' , ..... , .. " .. ," 
Buckle, belt, P. L, V. Thiery, .. , .. ",.",. 
Huffer wheels, etc., mechauism for tbe 

677,145 
677,200 
611,099 
677,035 
677,301 
677,086 
677,289 

manufacture of, J. J. McDonllell . .. .. .. 677,257 
Bung, barrel, C. Savino",., .. . " ., ... , .... 677,104 
Burnet". See Gas burnet·. 
Burner oil supply system, A. Parker-Smith. 677,322 
Caisson, W. H. McFadden",., ... " .. , ... , 676,993 
Can or bottle cover and fastening for same, 

677,046 
616,931 
616,869 
677,232 
611,321 
677,139 
611,293 
611,212 
611,069 
677,241 
611,195 
611,206 
616,928 

EJ. Tyden ............................ . 
Can spout, detachable, C. C. Crumrine ...•.• 
Cunning, J. D. Bourdeau . • . . . . . . . . . . . . . . . .  
Cap, I. Pachner .... , ........... ... ... . . . . 
Cap Qr headwear, A. Pachner ............. . 
Car polster, L. Oberauer ................ ,. 
g��, d���;
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Car fender, F. F. DO\v ................... . 
Car loauer, S. E. Kurtz .... " .. ,., ... ,.". 
Cur seat, C. W. H. �'rederick ............ . 
C�I' seat molding, II. S. Hale ............. . 
Car seat spl'ing, Ullin & Nieml'yer ....... . 
Cars, incandescent light fixture for railway, 

T. W. L. McGuire ... " .... "" ... " ... 
Carbureter, I. R. B. Arnolli.", ... "." ... 
Card clothing, E. Brown .... , . . . . . . . • . . . . .  
Cartridge carrier, E. T. Gibson . . . • . • . . . . . •  
Casks or barrels, COIlS truction of, J. Heidl-

berger . . . • . . . . . . . . . . . . . . . . . • • . . . .  , .. .. 
Celluloid, manufacturing, G. H. Benjamin .. 

616,960 
611,305 
677,112 
677,203 

Chain StIlY, sheet mt'tal, W. H. Perkins .. . 
Chain stoppel', M. A. Drees ............. . .. 677,188 
GhimIH"y crimping machine, "Tilson & Wood 677,161 
Circuit testing and recording apparatus, G. 

A. Wall ............................. . 
Cleaning deviN", J. Begley . . . . . . . . . . . . . . . . •  
Clock striking mechanism, L. L, Volpo • . . . .  
Closet and crematory for excrement, .T. E. 

ltice . ............ ... . .... , . . . . . . . . . . • .  
Cloth cutting ma.chine, H. E. Thomas . • . . . . 
Clothes line apparatus, P. N. Tryon . . . . . . •  
Clutch, �'. A. Hccd ....................... . 
Clutch and brake mt'-challism, J. J. Heys . •  
Clutch mechanism, R. A. Cordner .. , .. ... . 
Cnal scuttle, L. F. Oppold ......... ' . ' . ... . 
Coin contl'olled mechanism, W. H. Pumphrey 
Collar blanks, etc., folding machine for, 

A. W illis ........................... . 
Comb filing tool, J. Koenig . . . . . . . . . . . . . • . .  
Compollnd motor, F. W, Jaeger ... "." ... 
Conduit capping or thimble, W. F. Bossert. 
Confections. macbine for coating, J. Mohs .. 
Conveyer, lHlcket, J, C. Hoshor ........... . 
Conveyer gravity bucket, J. C. Hoshor ... . 
Conveyor slat wiper, B. Goldsmith , .. " ... . 
Cooking canned tood. apparatus for, J. C. 

611,141 
611,101 
611,002 
611,321 
611,132 
611,177 
611,100 
617,325 

611,301 
617,158 
616,891 
616,916 
616,906 
611,031 
611,151 
616,983 

Winters . .  , .. ,.,',.,',.,',." ..... " .. 677,162 
Copper from ores 01' tailings, extracting 

metallic or nativE', J. C. Kf'ssler ..... . 
Copying sheet, manifold, A. Leckie ....... . 
Corn husker, M. A. Peterson, ............ . 
C.rset clasp, Hatfield & Brigham ..... , ... . 
Cultivator, J. J. Cox ..... , ............. . .. . 
Cultivator and weeder, combilled listed cOL'n, 

611,089 
611,242 
677,102 
611,130 
616,980 

A. J. Sutton ......... ......... . ... ... 611,281 
Current motor, alternatin�. R. IGicke-meyer 677;308 
Curtain stretcher. R. Hotfbeins , .. . . . . .. . . . 676,SD5 
CU1'tain stn�tcher frame, R. Hotfheins .... .. 67(),896 
Cnspidot·, E. Steigpr, Jr, .. , . " . " . , . ,  . . • . .  676,924 
Cutting hoard adjusting deVice, W. S. 

Beckett . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  
C�'cl()mpter, J. A. !{eyes . . . . . . . . . . . . . • . . . . .  
Cylinder lock, E. von Marsovszky .... ", .. 
Decoying device, duck, J. Coudon . . . • . . . . .  
Dental instrument, R.  B. Power., .. , .. .. ,. 
I)ie, J, Donovan • . . . . . . . . . . . . . . . . . . . . . . . .  
Die clamp and gnard� J. Y. Johnston ...... . 
Display box, counter, A. L. We is ., .. ... . . 
Distillation of wood, apparatus for the 

611,011 
671,237 
676,989 
611,118 
611,268 
611,121 
611,225 
611,108 

destructive, G. O. Gilmer . . . . . . . . . . . .  671,204 
Ditching machine, P. J. Stephens . • . . . . . . • .  611,000 
Door check, W. L. Wallace ..• .• • ........ • . 676.929 
Door, revolving, T. Van Kannel. • . • . • . . . . . .  677,294 
DOll, l'J. L. Anrich . . ........... .... ......... 611,166 
Draw off for syrup, automatic, C. S. Bediant 676,974 
Drawers support, S. Atkinson . . . . . . . . . . . . • •  677,306 
Dredge, hydraulic, B. II. Mueble .......... 611,258 
Drilling and tapping macbine, radial, P. T. 

J. Langbein . .. . . . ... .... ............ .. 616,981 
Dye and making same, basic, Ii". Runke]: ... 677,279 
Dye, disazo, P. Julius .. .. . ... . ... 611,221 to 611,231 
Edge mill, O. Erfurth ...... . .. . ... . . ... .. 616,982 
FJIectric brake, F. W. Garrett. ...... . . .... . 611,026 
It�lectric controllpl', A. C. Eastwood ......... 677,191 
Electric eon trollers, operating means for, 

F. W. Garrett .. .... . ... . . . . ... . . . . .. . 617,021 

WIRELESS TELEGRAPHY.- SCIEN-
TIFIC AMERICAN SUPPLEME::'olT Nos. 1 � 1 :J. 1 3"l7, 
1 3�S and 13"l9, contain Hlustratl-'d articles on this 
subject by G. Marconi. Additional illustrated articlel!! 
by other authors are contained in SCIENTIFIC AJ\U;RI
CAN SUPPLEMENT Nos. 1 1'l4. 1 1 31.1177. 119'!, 
1'!17, 1'!IS, 1219 and 1304. These papers con
stitute a valuable treatise on wireles a telegraphy. Prioo 
10 cents each from this office, and all newsdealers. �ENGINE.&roO 'J MACHINE. SHOP OUTF"lT5. 

ATHE T TOOlSANO SUPPlI£S,'r,.'Ff"' 
S. SEBASTIAN LA1Hl co'�?,m��:�,'ci 

Eyeglass fitting, J. C. S('hmidt. .. , ....... . 
Feed uox and seat, combined, R. C. Jarvis. 
��eed wate1' regulatoL', P. M. Buckland .... . 

regulator, 1\1. Dean ........... . 
distributer, N. A. Butler et al .. 

etc., hanLlle for, J. 11. Morgan ...... . 
Filter, 1I. A. Wu:lker .................... . 
Firearm, automatic, Rotb & Kl'llka ....... . 
[i'il'e eseapc, 'Y. Nusl1 ..................... . 
F'ire extinguisher, chemical, J. M. Marty .. 
Fireman's hook, J. C. i:'arks,., .. , .. ... . ,. 
�'ire shutter, P. Ebner ................... . 
li'ishing lillI', J. Y. Payton .. , . . . . . . • . . . . .  
Flash light cartridge, A. B. Colgate ....... . 
l<�lue stOll, ScbI1l'e & Nicbols ............. . 
Folding UOX, confectioner's, l\1. Carrington .. 
11'00(1, pr(�llaring, J. Meymlberg . • . . . • • . . . . .  

FOR LIGHT AND MEDIUM WORK ���f:'j.:;�r�.lJ\�: ii:.·ay�·. :�h��'��'�::::::::::: 
this new 14 inch 

"'- B. F. BARNES 
Upright Drill is several laps ahead of any 
other drtU on the track. It will drill from 
tllS of an incb up to 94 of an inch and is a 
strOIlJl, well built, durable tool. 

It doesn)t cost a whole lot either. De
tails are yours for the asking. 
B. F. BARNES COMPANY, Rockford, III, 

TOOLS 
FOR MECHANICS. � Send for Free Catalogue No. 16 B. � 

The l. S. Starrett Co., Athol, Mass., U. S, A. 

ROTARY ENGINES.-ARTICLES ON 
'this type Of engine. �ivill2 lll'lny details and ill ustra
tions. are contained in SUPPLEMF.N'l' Nos. 11.58, 
1186. 1193 and 1309. Price 10 cents each. �'or 
sale by Munn & Co. and all newsdealers. 

WORKS LIKE 1 LIGHTNING 
�!�!�nL-�������' ���� a�����fe 

of
Cf.Ia��

d
-

Sewing .Macbine AttaChments. Agricultura' 
Implements. etc,. at the rate of 1,000 blows 
per minute. The famuus 

'*' _ ElASTIC ROTARY BLOW 
� . . RIVETING MACHINE 

bas n 0 equa1 of its kind and is a boon t 0 every workshop 
and factory in the world, Six sizes 1-16 to � inch. 

The F. 8. ShusterCo.NEWB{}.vs��:(JoNN. 

THE EUREKA CLIP 
The most useflll article ever invented 

tor tbe purpose. Indispensable to La w
yers. Editors, Studentst Bankers. Insur
Rnce Companies and business men gen
erally. Book marker and pa�r clip. 
Does not mutilate the paper. Call be 
��

e
��

e
I:.�t��

I
:li i�o��!I)�! ��i?cJn2e�B 

and notion dealers, or by mail on receipt 
�l��t��e�

a
bPl�:��'obfid!::�are�'a�:r-

Pin Co., '!lox 121, Bloomfield. 1\. Yo 

.F'urnace, S. T. Bleycr ... , ... ............. . 
Garment support, E. S. Keefpr ........... . 
Gas, aplNrutus fot· the manufaetnre of, C. 

R. l\.1iller ........................... . 
Gas burner, incandescent, J. B. de Lery .. . 
Gas bUrner til), C. W. Bel·nsOlL .......... . 
Gas condenser, II. J. :smith .. , .... , ..... . 
Gas generator, \V. J. McClurg"., .. . 
Gas generator, acetylell(.', A. n. Rife, ..... 
Gas light bU1'I1t!r, incanlil'sel'llt, .J. IIuull'r .. 
Gas meter prepayment, \Y. ]'J. Gihbs ..... . 
Glass separator, J. 1\1. Hanisull, ......... . 
Glove, 11 Urwick ....................... . 
Governor, J.eBegtrup ...................... . 
Governor damper, H. Cooke .. , .... ... , ... . 
Governor for explosive engines, SlIced, G. 

Buck ' . ... ...... ..... . .... . ....... . . . . 
Grate, dnmpiug, .J. .:'IlaeCol'lllack ..... , .. ,. 
Grinding aud polisbill� wlweI, D. B. IIyde. 
Grindillg macllilw, J. UilSOll ...... ........ . 
Grinding Lllachhw, 'Vl'hst(�r & 'rotH'Y, ...... . 
Grinding machine, 'V.- H.ohertsoll .......... . 
GUll joint pin, \V. II. Gntp8" .. , ... , ...... . 
Gnn sight, tplpseollic, A. �wusey .. , ...... . 
Harrow, S. Stdfensoll".", .. , ......... , . . . 
Hurruw, disk, 0. 'r. Owens ............... . 
lIul'vpstl'l', J. N, Young-." ... , .. , ........ . 
Harvesting machinery I'eel drivillg mechan-

616,990 
616,954 
611,111 
611,045 
616,992 
B7G,!)64 
011,U84 
677,125 
611,028 
611,003 
611,053 
611,01l4 

611,014 
611,031 
610,1)5:) 
611,121 
1)71,149 
611,216 
B76,!)45 
li11,288 
fi1G,923 
677,140 
611,304 

ism, (j, L, Pbplps., .......... , ...... ,. 677,266 
lIat, Stl'llW, IJ, 11\ Walsh .... . , ... , ... " ... 677,324 
IIputt'r. Ht'e Blt-'ctric heater. 
:Heater·. J. �I. Jeffrp,Y ............. , ...... . 
Hl::'uting appurutns, n. c. IInwldus ........ . 
IlpC'1 beading tool, II. \V. HoulLl ..... , .... . 
Hitching po�t, A A. Stanton .... . 
Hoist, \Y. 11�. Bul'l'('tt ..... , ... , ....... ... . 
Hoist recording devitp, 11', M, Stanton ..... . 
Hoistillg and conveying apparatns, cahh', 

Laurent & Cheny ................... . 
Horseshoe. soft tread, J. C. JIiggill S ...... . 
Bose I'ack. swingillg, It. D. \Virt ... ,., ... ,. 
Hydraulic press, C. F. Hul'l'ongh8., ....... . 
Incuoatot· Pgg tUl'ller, 'V. A. \Vesl'ott ...... . 
Index, wall, A. B, B('ckwith .... , ... , .... . 
Indicator, Ii. A. l\1acliunuld ...... " ...... ,. 
Indigo and making saIllP; balog-en substi-

611,219 
67(),950 
616,941 
616,968 
676,931 
611,286 

611,036 
616,894 
671,lIJa 
611,116 
611,0011 
617,153 
611,311 

tutpd, Knietgch & Ilohlmann ......... .. 677,239 
'Insulating bushings, machine for fot'rning, 

H. '1'. Puiste . . .• . . . . . . . . . . . . . . . . . . . . .  611,261 
Insulator and lJill, s('lr-Ioddng, H. EtlH"ri(] ..... (· U7n,�tH 
Iuternal corulmstiull t'llgiIw, II. F. WallUlu;:-ll U77,04S 
Kegs, barrels lH' cask�, maehine for making, 

L. M. ltp(,d ....... , .................. , G7U,91-! 
I\.nob antI bell, cOllluined door, J. W. 11'rce-

man ................... ... . ... .. . ..... 611,19G 
Laces, machine for cutting boot or other, 

I!'. l\'al'bul'tull , . .  , . .  " . , . .  , . . . . . • . . . . .  
Lacing devicl', Sillllllel & Reitz ........... . 
Lacing book settiug machiIw, Eo Curran .. . 
Laddel', aedal, I;', S. SeagravH ....... , .. . . . 
l .... aliuel' chail' loek, step, L, Baumer . . . • . . . .  
Lamp, W. H. & It. W. Miller ............ . 
Lamp, acetylene gas gellemting, C. W. Beck 
Lamll burner, G. L. Knapp . • . . . . . . . . . . • . . . .  
Lamp chillllWY fastenel', G, Gu.rm(�r ....... , 
Lamp cluster tlxtttl"t', electric, N. Weeks .. 
Lamp, electric, C. A, Hussey ........... , .. 
Lump, electric arc, 1·. M. Couway ... , .... . 
Lamp, electriC arc, E. W. Rice, Jr. (r eissne) 

611,141 
611,OH 
616,811 
611,282 
611,052 
616,958 
611,152 
611 034 
616:sno 
611,Oill 
616,952 
611,OIn 

11,!H6 

ELECTRIC AUTOMOBILE. _ DIREC 
Lam,\'rc�eW.

illTh. \��llut;.�'f,ulatl�'� .. �t"d��I�i.
S
.'�t: 611,00" 

t;77,2:1� 
671,:113 ����-: �t
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No. 1 1 9�. Tbe motor and battery are also treated of 
in detail. Price 10 cents. ]'or sale by Munn & Co. and 
an newsdealers. 

If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

WESTCOTT'S 
StrongBs t 

Grip, Great
est Capacity 
anciDWral>i!

itu, Oheap ana Accurate. 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 

ASk��8�
a
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n
T Ec�i��:r-!�c�:�������i89r.an .. 

Lamp, inCllml{'sc(,llt, I. Kitsee ............ . 
Lamp, llOl'tallle vapor onrnilll!, A. Kitsoll .. 
Lamp. s(�lf-igniting incalltlt\sc(�nt, A. Ram-

IliOSer ...... , ....... .. , .... , ..... , .... . 
Lamps, g-asolene torch attachment for VUllOI' 

ourlling", A. Kitson et al. .......... , . . 
Ledger, loose Ipaf, E. L. McClllre , .. , .. ". 
Lptter' opener antI ejector. E. S, l\laylallLl ,. 
Liftjng jack, C. Bl'edehoft. ........... , ... . 
Liquid separator, centrifugal, Marsh & 

Heckett ., .............. , ............ . 
Locomotive tract.: sa.nding device, Ii, lIeu-

l' ikson .. , ..... , .............. , ....... . 
Loom for weaving rnoqnette curpets, ,Yy-

611,314 
677,256 
616,902 
616,011 

man & Hutchins ...... " .. , ........... G77,302 
Loom stoppillg tIeviCl', A. Lanst('"r.......... 676,988 
Loom thread pa.l'ting mechallism, .T. 11. 

Northrop .. , .............. , .. U77,O!)n to 677,098 
Looms, cop winding m(�Challism for rillh()u, 

N. & J. Chaize ....................... fl76,R75 
Lubricating apparatlls! 'V. J. 11�allL ....... 677,024 

NEW 
Lumber jointing Hlfll'hillt', 'V. A. It'il'st lll'Ook G7G,D42 

B I N 0 C U L A R. IJumt)(�l' truing" machilH" C. J. L, l\Il"\'cr, .. , H76,n57 
Mail bag fasteller, C. II('l'llUl.ll ...... � ....... ()77,OSl 

(The Tritlder.) �1�1l �g�: X: {v. ���t
l
�: : : : : .. : : : : : :: : : : :: g�¥:��� 

Small as an opera glass. More �faiL transportation S,VStl'lD, T. 'V. llnssl'll G7G,916 
powerful tban the largest tleld Mandrel, expanding, F. n. Witte ..... ... , .. 677,009 
gla.s. Send.tor Cia-culars.· Match, C. C. L. G. Budde . ............... (;76,814 

QUE E N & CO. ������, Ib�a�I�
I
g.�I'FJi: �. l�����:��;';·: : : : : : : : :: g�b:.��� 

Optical and Scientific Instru- Matches, making, Fog & Kil'scllllPr .... . ; .. 67f),R82 
mem.t Works, Matches. producing, C. C, L. G. Bndde ..... G7G,87i� 

1010 Chestnut Street. Measuring (Ievicl', W. W. l"rantz ..... ..... G77,OH 

N_E_W_Y_O_B_K_: _5_9_F_i_ft_h_A_v_e_. ___ P_H_IL_A_D _E_L_P_H_I_A_,_P_ A_. �:��g���:��� �1\(��(:III
I
11(�'1

1
::: l�' ��:. Lt���·:·

l
lt��:l��: : :  g+¥;�ng 

A FOLDING CAMERA. - WORKING 
Drawings sbowing bow to build a folding- camera. A 
practical paper by an amateur for amateurs. 4 illustra
tions. Con tai.ned in SUPPLEM ENT 102 1 .  Price 10 
cents. For Sale by Munn & Co. and all newsdealers. 

Metal plate cUl'ryiIlg off tubll�, U. \V. Ben-
Iwtt .......... . .. . ....... .... 1177,OGG 

l\fl�tal shetU's. II. J, lI�lckt'tt ...... , ... , ... G77,20G 
Metallic CUllS, cups, or sil1liltlr1�' Sl11lJwd 

articlps, tuol for IlHlnllfactnI'illg, 'V. C. 
[1'iscbc1' ........ , .............. , ... , ... ()77,ln:� 

Milk or cream, 11I'f'serving. A. v, lll18Spll .. G7!i,HHG 
Mines, self-uumping cage for hoistillg (�oal, 

TH E BEST BENCH LATH E ete., from, M. W. But·uie .............. G11,1T5 

��rE�1<!Yr kt::gs rsc����� ... IiI .. i- ��\���" bo
S��c �O�i)Ol�l�i

o�l����< ' ......... , .. , 677,020 

h
���8 �eJU, he!�dsfg�-, .�;�:::�::=, Motor 01' ("nginl', L, Brown., .. " .. , .. , ... " G76,!)�:1 

�1ail Stock, T Rest, Face 
MotS1:�o�il 

.. ���(� . ���i.
c
.
e
, .��1' 

.. 
e
,�I�I.

O
.
s
��:" . �' .. �: 677,283 

I;1���r '��. �6!-�rgf��a 
I Motors op��t'ated hy heR ted gns or air, cyl-

b innpr hpud for, E. Heir·nan . . . • • . . • . . . . .  G7G,k!H 

��t�
S
utPJi���� ihec�cl���t��i:��r:l f�t:���:ih!� Mowing machilil', H. Nagel . .... , ......... 677,OB5 

give general sati�faction wherever tried. For further l\lmYl!!�a ��f!�II
l
l�l{�II��l;l�r;ll'�aS

'
�JK�

O
�!\�!���

l 
.. C"�I� 677,184 and fuller mticulat·s send for free descriptive book1et. Muska I instrnmpnt sounding board, W, G. 

Pratt tRAJbnep:d't��a;Iit��rita��: Conn. Hetz . ....... . .. .. ..................... 617,057 
You are cordiall y invited to visit our exhibit at the Pan-AmeriCAn Ex- Mnsical iIlstl'tl UlPll ts, pnppet va lve fol' auto-

position, Machinery Building, Set"tion No. :18. matically operated, f!'. P. nrOWll .... ,. 

MAXIMUM POWER-MINIMUM COST. 
[f you use a pump for 

beer, lard. acids, starch, 
p e t r o l eum, br�wer'B 
mash, tanner's llq uor, 
cottonseed oU or fluids, 
hot OT co]d� thick or thin 

TIBERR(fT
t
A'ytpte�p 

Nail macbilll", wire, C. F. Hoth .......... . 
Nalling implement, hand, H. Blankenburg. 
Seck ribbon supporter, J. Fox, ........... . 
Necktie fastener and collar hutton, corn-

hiIlPd. O. II. Peak, ................. ,. 
Numlwring mnchine, F. Sanders ........ , .. 
Nut lock, P. J, l-loran ................... . 
Nut lock, J, Heilman . . . . . . . . . . . . . . . . . • . . .  
Oil call, Miller & Golrlstein .............. . 
Orc1nancp, sighting, R. W. Smith .......... . 
Ore CODC{"ntl'ator, A. H. Stebbins ......... . 
Ore wftRhing machinc, W, O. Miller ...... . 
Orps. l'Oastillg mixed sultid, Pape & vVittel'. 
Oven for haldng, roasting, etc., Bram

G17,0[iO 
611,218 
H77,1[".5 
1)77,:nO 

r,77,2r,4 
677,144 
611, 0: In 
677,212 
611,21>1 
G77,2R1l 
616,9r.n 
(17(i,901) 
611,263 

which doel:l the most work at. 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect-

!k'Jft�d
a
���k���.

pa
Ce

s
ie
a
{t� k�:����:J.a

b
b�·tal�g�tjr� 

mertz & Fausten .. .• . . . . .. . .• .• • . .• • .. 677,17;1 

TABER PUMP CO. , 32 Wells St., Buffalo, N,Y., U. S.A. (Continued on paye 1f.) 
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METAL POLISHES.-FORMULAS FJR 
Putz Pomades, Pastes, Liquids, Powders and doaps, for 
POlishing metals, are contained in SCIENTIFIC AMERI
CAN SUPPLEMENT Nos. 1 '!!-!:I, 1 '!8S and I'lS9. 
Price 10 cents each, :trom this office and all newsdealers. 

YOUR BICYCLE 
May need a new crank han$Zer or bi�be.r gear. We can 
furnish crank bangers complete with cups and COnes to fit any wheel. Write us for full information. ' 
The Avery & Jenness Co" 60 S. Canal M" Chic ago, III. 

INDUCTION 
CO ILS for experi-
ments in X rays and 
other electrical work. 
IT Catalogue Free. 

E. S. RITCHIE & SONS, BROOKLINE, MASS. 

PALMER Stationary 
and Marine Gasoline En
�dlles and Launches. Motor 
Wa�on mngines, Pumping 
Engines. W- Send for Cataloe', 

MIANU:o, CONN. 

��\.� c,�n\\\.�� l\oo� 
JI B C of tb� Cd�"bont. 

A PRACTICAL TREATISE. 
l»l'ice $1.00, postpaid. to any address. 

All lip to date, COlllprtl)lt�m!ive bandhnok 011 the �:Oll
.�.fr\ldi/j!l, theory, (�are alJjlmauagelUltlit of Tt!lephones 
and their a}lpli:.m('es. 

THEO. AUDEL & CO., Publishers 
68 }�lt'th AVCJlu(>, :NEW ·YORK. 

List of ('ontilllts seot upon retluest. 

R�BBER STAMP MAKING.- T H I S 
artIcle describes a simple metbod of making rubber 
staml;ls with inexpensive apparatus. A thoruughly 
pra�tlcal �rticJe writt.en by an amateur who has had ex
�erlel!ce u! rubber stamp making. One iUustration 
Contamed m SUPPL>:.,ENT 11 ] O. Price 10 cents. k'or 
:3ale by Munn & Vo, and all neWSdealers. 

GAS ENGINE 
IGNITERS 

for Marine� Stationary and 
Automobile engines. Will 
save their cost many times 
over in one vear. 

Write for cfrculars. 
The <;arllsle & FinCh CO., 
233 E. Clifton Ave., Cincinnati, O. 

ROTARY PUMPS AND ENGIN ES. 
'rheir OriA"in and Development.-An im

�
ortant serles of 

��. �
e
��$��

n
¥r�m

bi
iM8

ri
��� 

r
n1���ar:d 

t 
w�tl�

O
;I�7r 8�� tngs shOWIn,5Z t�e construction of various forms of pumps nnd engines. 38 i1lustrations. Contained In 

RUPPLEMENTS t 109, 1110, 11 11. Price 10 cents eaell. For sale by Munn & Co. and aU newsdealers. 

r"",, ... � ... � (j 
12=inch Pipe Cllt orf and 

iJ Threaded wil h ease hy Oll� ,� man and a [�/(;G:t� , FOR BES \�;� P�I'���izt'� Ip�,,§T.q,�,�y ...... .. easy, Sc'"tu/ fur ('Olll/(JYHr. 
MACHINE No. :1O. THE CURTIS & CURTIS CO .. 

H;tng-e M-:� in,H. &. L. 6 Gardrn St .. Bridgeport, Conn. 

to DAYS' TRIAL 
tC' responSible parties. 

DADS' TIP TOP �rVrit�\?xt�gJ� les In black 
wrltten original and 50 copies from typewrf[�·� �r�a��� 
an expert to tell tbe duplicates from the oriJ{inal. 
FELIX DAUS DUPLICATOR CO., 5 Hanover St., New York 

Building Edition 
Sci�ntific Jlm�rican 

MONTHLY, $2.50 PER ANNUM. 
SINGLE NUiUBERS. 25 CENTS. 

�� 
'rbe July Number contains a 

.. Talk wit.h Mr. John M. CarreTe on the Pan
American Exposition." Another important 
article is. ",]'he situation of the House." 
"Colonial Architecture in New York '1 is 
accompanied by a carefully executed draw
imst����d��

h Gardens," has two beautiful 

NEW DEPARTMENTS, 
Monthly Comment. 

Talks with Architects. 
New Books. 

New Building Patents. 
Notes and Queries. 

Digest of Current Articles. 
Household Notes. 

MUNN &. CO.,. 

Publishers, 361 Broadway, New York. 



' CASTINGS AND WORKING DRAWINGS 
of a light 500 lb. A u t ornnbile. Can be built on a 

. 12 ' lathe for le�!'! than �4(O. We supply cll8ting� 
of motors 8eparately. f;u[o!oline engines from :1 

i 13�':nhur·81��.�s�t.al'�:ru{�:·tJ.c:J.al':J�iJ.1��� J�l�)�e 
til'st Automooile Supply Co. in the world. 

Asphalt Stone WARREN 'S  Natu ral 
S u rfaced Rea�,le s�?r�c!

i ���mpleted · 
a.t the factory anfi does 
nOI require paintin.L Dul'
ableund economical. COIll
PUI"UI , vely fire-proof. Has 
::; inc .. JU}J edge. Genuine 

i 1 1  i d ad aBpbalt. De
n e u for applicatIOn 

witbout the help of 8killed 
Warren Chemical & Mfg. Co., 85 Fulton St., fiew York. 

CORK WALLS AND FLOORS 
'���

e
�r��i����S ��a���i��;8 ���c��J �f�i ti]�i�I����blli� 

ty, artistic beauty ano eC('Ilomy. 
NONPA R E I L  C O R K  

i s  wnter-proof, sound-proofand 
���T��

I'
g�l�j; �l�:!�-l������t����� 

tary loud i s  exreJ]eat for deco- , rative ceilings anti walls and 
for tile flool'S uf hou�es, churches, schools. etc., and the oecks of yacht�. etc. 
THE NONPAREIL CORK M'F'G CO . ,  Bridgeport, Conn. 

ELECTRIC SEWING MACHINE MO-
tor.-rrhe instructi"ns and numerous i l lustratiuns o f  de
tails contained in this article will enable any mechaniC 
of a veraee ability to buiid an efficient motor tbat will operate 3 sewill/l machine. 'J'he cost of materials tor 
this machine should not exceed tive itollars. See 8 Cl B S ·  
T I}<'IC Al\lBHICAN 8UP PLE.'I BST. No. 1210. Price 10 
cents by mail. from this ofiice,and from all newsdeal�rs. 

WALWORTH 

PI PE VISES 
are the Heaviest and 
Strongest vis·es made. 

RENEWABLE S T E E L  J A W S .  

WA LWORTH M FC. CO. , 
1 2 8 TO 1 3 6 FEDERAL STREET, BOSTON , MASS. 

" WOLVE R I N E "  
Gas and Gasol ine Engi nes 

STATIONARY and MAR INE .  
" \Volverine" i s the onl y reversible 

MarineGas Engine on themarkAt. 
It is the lightest en�dne for its 
power. Requires no l i censed en 
gineer. AlJsolutelllsafe. . .lIfd. by 
WOLVER INE MOTOR WORKS. 

12 1111 ron �trt'l"t, 
Hl'alld Itapids, .illicit . 

SYNCHRONOGRAPH.-A NEW MF.TH-
od (jf rapidly transmitting intelligence hy the ;- lter!Hlte 
ing current. A full description of the intp:r t �tin � up
paratus of Crehore and SqUler. IS illustratioll�. DdKN

TH'IC A:MEHICAN S U P P r .E!'\I I� N T �  1 1 1 4 anrt I I 1 .1 .  
Price 1 0  cents each. F'or sale by Munn & Co .  and all 
newsdealers. Send for new catalogue. 

BARNES' 
. N EW FR ICTION DISK DRILL 

FOR LIGHT W O R K .  
IIn� These Grent Adnmtn2'e!ilo: 

The speed can he instantly chan�t!
d 

from () to 1600 without stopping or shiftlllg belt!!, Power applied elUl be gra.dusted ��i tl��:�'�ts ��t�g:��t1lwS���;�'fulh�c�l��;�� ;.s� r. 
o;il��r��l�lt ����t sa.\·iLl� LU lid II breakage. IT Send tor catsl ogue. 

W. )'. k JXO. HA IO' ':S CO., 
1999 Uuby Street, Itoekford, Ill. 

ARMSTRONG'S No. 0 THR EADING MACHINE 
Can be at tacbed to bench or post. 
Deshmed for tbreading the 
smaller sizes of �ipe, iron or 
brass, ahw bolts. Has two speeds, one tor pipe � to 1 incti j the 
?�gl��i��� 

pi
tJ��� :}�e 2 :���

e
:; 

Arm�tron,2: adjustable dIes. Oth
er attractive features. Seud for 
Ittf��U��!� l�h�e�f:�

s
�rr��f. 

I New York. Bridgeport. Conn. 
,. . 
6ECl'ORLESS WIMSHU RST MACHINE. 
-- �1\hi8 article gives directions for making. 4 il l ustra
tions. SCIENTIFIC AMERICAN 8UPPLEl'rlBNT 1 1 :1 1 .  
Price 10 cents. For sale by MUnn & Co. and all news
dealers. Send for new catalogue. 

S M ALL POWER MOTORS.  
Tbis cut represent� our small 110 volt 

Direc't Current Motor with clamp attach
ment. We make these In three sizes. 
1·111, 1-8 and 1·6 h. p. Can also furni.h 
them on flat base or 
ing rheostat in base. 
1-6 h. p. 2'20 and 500 volt 
1-6 b. p. Alternating :\lotnrs, 
tor�. etc. A.lso a full I ine of [). C. "�an Motors. Send for Bltil.etm No. 103 S of SmaU Jfotorsand- 1899 Pan Motor catalog. 
The Holtzer-Cabot Elec. Co" Boston, (Broo k l ine) Mass. 

Asbesto 
M eta l l i c  

����1I!i» Pack i  ngs 
SHEETI NG .  GASKETS. TAPE and PISTON PACKINGS. 

Win stand the h1JZ'be�t pressure for either steam or 
hydraulIc work. IIY" W,.ite for sam.ples and p1'ice WIt. 
C. IV. TIW�KK MFG. 00., (Est. 1874) .  88 I'earl St .. BostOD, U. �. A 

GAS ENGINE DETAILS.--A VALUA-
ble and fully illUstrated article on this suoject i s  con
tain ed in SUPPLEMb:NT No . •  �92. Price 10 cents. For 
saleby Munn & Co. and all newsdealers. 

Economica l  G�s Engine Igniters 
of every description for 

�!" .. �tl, .. nary, lllurine or 
u tomobile Engin�J, 

Dynamos, Magnp,toM, 
Starters, C o  i I s an d 
PIUKS for eitber toucb 
or jnmp spark. 

Darton Electrical M'g, eo.. 80 St. Clair St., Dayton, 0, 

$ citutifit �tUtricau. JULY 6, 1901 .  
Oxygen nnd nitrogen frolll mixtul"l's thereof, 

apparatus fol' SPPH I'll ti 1110{, It. P. Piett't 1)77,323 

Papl��I��.1�·.&
a \}lll\\�;111� paJ'tl llili o�' . �l.

l �� . �
i 
.
k
.
e
. ,

t�: ti77, 32U 

Paper boxes, Illak i llg, F . •  J.  lh·inhuhl . . . . . .  tiiH, ! Hi:; 
Paper sheets, apparatus {ut· tl r�· illg. 0. 

Ortloff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Peep show, C. F. ltitchel .  . . . . . . . . . . . . . . . .  . 
Pen, foulItaitl, \Y, \V. \VilltOIl . . . . . . . . . . . .  . 
Pelllioldpl', I I .  F. Hooney . . . . . , . ,  . . . . . . . . . .  . 
l'iallu kl'Y deaner, S. J. SiUllllOllS , . . . . . . .  . 
Pipt' cu nuuit, hot water, H .  '1'. Yul'yan . . .  . 
Pip!:' Ipak gland, I I .  J'�. Fri{'k . . . . . . . . . . . .  . 
Piston head, Ilntifriction sh'lIm • .  J. I w}Pl' . .  
Plalling machinl', douolf:" sU I'fact', H. ( •.  

Luthl'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Planh'l" corn, .J. H. Salts . . . . . . . . . . . . . . . . .  . 
Plant P I', cotton, H. L. :\)OI'I'iSOIt . . . . . . . . . .  . 
Planter, hand operated corn. 0. V,'akins . .  
Plate l iftl'r, J .  n .  Hayes . . . . . . . . . . . . . . . .  . 
Plating machine catchl'l', C. \V. Bl'llnl'tt . .  . 
Plow, n, L. .Morrison . . . . . . . . . . . . . . . . . . . .  . 
Plow u ttacbllll'nt, \V. L. llustl'r . . . . . . . . . .  . 
Plow custer Whl'l'l. S. V, Poole . . . . . . . . . . .  . 
Plow, electrically opel'll tl'd, C. �h'is �mer . . .  . 
Pole, triangula r • .T. Lam: . . . . . . . . . . . . . . . . . .  . 
Printer's chas(', '1'. J. Sheehan . . . . . . . . . . . .  . 
Printing, ewhussill!{. or IJrinting alltl l'm-

ti77, 2tiO 
1)77,:!71 
ti77 , UUM 
077, t HO 
ti7ti,UU6 
ti77, 1t.lB 
ti76,B-1-1 
ti77, 1 :�5 

677,243 
U7ti , B 1 7  
ti7'j,254 
H7ti, U:�S 
ti77 , :! l  I 
ti77,05G 
ti77, :!5.f) 
ti7ti,H7S 
H70, Hl I 
H77,:!-17 
li77,UBU 
tijU,U:!1 

bossing press. ,J . Y. .J "bnstu!! . . .  tH7, :!:.!a, ti77,22-1 
Printing machine sheet th'livery aplJarutuJoi, 

G. P. li�ennt!l' . , . . . . . . . . . . . . . . . . . . . . . . . .  ti7U,B-11 
Printing machil1l's. meal1S fOl' pn'vt>nting olI-

SL' t ill. It. Miehle . . . . . .  , . . . . . . . . . . . . . .  ti7G,DO-J. 
Printi nt.; or IH.e pl'es�s, pavel' holding 

nh�challls111 fm· • .  J. Y. Johns-tuu . . . . . . . . .  G7i, :!:!2 
PI'inting 01' vl'intillg anti l'mhossillg' IWeSSl' s, 

inking apparatus for • .1. 1'. ,Jolmstoll . . .  H77,:!:!u 
Printing IH'l'sS atltlressing at tuchml'n t. 

llryall & Sinclair . . . . . . . _ . . . . . . . . . . . . . .  ti77, OtiO 
Printing press WiVlIlg ll ll'dlllnislJI. .J. Y .  

.Tohnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �11 ,2�} 
Projectile, A. F. Croom . . . . . . . . . . . . . . . . .  _ . .  Il" , 1 , . I  
PI'opeller, 1 .  Lehman . ,  . . . . . . . . . . . . . . . , . . . .  ti70,BOO 
Propeller shafts, Wl'ans for ) In'vent ing: 

oreaking of, It'. :\1. OasVal ' i l l i . . . . . . . . .  H7G, SS!) 

t�!rl!�!!�g!�,. s���£:�:�� 
"1000. Camd e n .  N . I. T H E  ESTERBROOK STEEL PEN CO. 2 6  John SI . .  New York. 

�e�� !!�I��o�!�nt!��i�aL�i��
i
��� I 

plete in one year. Opens 8er.tember 30th. Cat� og on 
application to L. D. BLII'j�, Principal. 612 12th 
�trcet. N. W. , Washington, D .  C. 

FLY P A P E R S. - FORMULAS FOR 
Sticky l.i'ly Papers are contained in SCIENTIFIC AMERI
CAN ;"\PI'PLl<aIEN'f Nos.  1 n.,)7 and 1 3�4. Each issue 
contain� several recei pes. Price 10 cenis eacb, f oom 
this office, and from all newsdealers. 

W 
SCHOLAR-
SH I PS. 

To introduce the  hig-h strrndarrl o f  the 
Amp-riean Rchool of Corres}lolHlenc�, tIlE' 'I'ru!'Itf'ec will a.wa.rd a l imited uunl ber of Free �cholarships in Electrical, Mechanical, Station
ary� Locomotive or Marine Eng1neering� Heating, 
Ventilation and Plumbing, &nd Mechanical Draw
ing, to properly recommended applicants. 

P1'ospectus on request. 

AMERICAN SCHOOL O F  CORRESPONDENCE, 
( Chartered by the Commonwealth oj A/ass.) 

Bolton, llul., U. S. A . 

REVERSING STEAM TlJ RBINE.-PAR-
1',.0 pl' II l''', Vl'ssel, II. V. II. Park .. ,. . .. . . . . . . .  U77. I U I  (I:; ONLY \V ATER lUOTOR to blo'� air Provision oimh'J', \Veil & H(')l\n'islwinH'r . . .  h77, :!!IH � il1 nny direction. fiOO l'ev(Jlutions r, min-
Pulp moltlillg tlf:"viel', ( ' .  II. Valeut i IlP . . . . . . .  ti77, :�:W ';- uteat 10 Ibs .• 17\10 at 60 Ib8. presflure. Motor. 
PUlliP, \V. Hollulllhy . . . . . . . . . . . . . . . . . . . . . . . H77 o�a I =: I"!'an and Guard $14.40 cash. Motor anit PUl-
Pump. F. ::\1 Lpavitt . . . . . . . . . . . . . . . . . . . . . .  ti77 : l :n :, ley $12.lXl to run �e\Ving machine, ceilinl! fan. 
Pump hutter�' system. g, ::\1 IVl'ns . . . . . . . . .  ti77 . 2 1 7  Y' etc. Adjust llnd Nu111.e·n be�t b y  '11wtor. 
I'UIllP \tux, Hudg('I's & Powell . . . . . . . . . . . . .  H77,277 'd A. ROSENBERG CO , Baltimore, Md , U .S.A. 

son's recently perfected turbine for boats. IlIus.trations 
Showing details. Contained in SCIBNTU'IC AMEHJCAN 
8ppPLE�r tNT. No. 11 :is. Price 10 cents, by mail. from 
this office, and from ail newsdealers. 

T H E H MO N A R C H " 
ENG I N E=STOP S\'STEM Pump. cl'ntri fugal. J. Richurds . . . . . . . . . . . .  ti77, IU:� 

Pump. luol'icuting. E. BluuhOI'll . . . . . . . . . . .  H7u, �t.l7 
Pump or compressor. rotating ]liston • .T. 

Vo'" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G77, 1 22 
Rail opildel'� 'V. A. 8hpuhun . . . . . . . . . . . . . . ti77,2S-1 
Raih\'a�' orake apparatus. pneuillutic, .A. 

llruggemann . . . . . . . . . . . . . . . . . . . . . . . . . .  G7G,�7 1 
Raih\'a�' c;onstruction apparatH.s, A. Ii'. ller-

nard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n77 . 1 70 
Rnilwa�' frog structul't', V. Ang'PI'l'I" . . . . . . . G77 , I G;) 
Raih\'a�' or l i ke  vphie;h's. nutomntic coupling-

fol', W. It. Meikle . . . . . . . . . . . . . . . . . . . .  . 
Raih\'a�' rail joint, Ii'. llaill . . . . . . . . . . . . . . .  . 
Raih\'a�' switch. automutic, .J. K \\' i lson . .  
Itailwa�' sysh·m. electric, K Fl'ischmuth . . .  
Railway truck laying apparatus. 0. H'. I I .  

fHH,nll:1 
ti77 , 1 ti7 
G77,IK17 
U76,88S 

I I icks . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  G76, 8D3 
Rnng-e and wess Chl'St. comhinpl1, G. B. 

I)onuvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
It(-'cl ining cbuir, al1justahlp. \V . . J. Kl'lly . .  . 
Rolling shppt llIt'tal. A .T. Dpmwler . . . . . . .  . 
ltooting. '1'. 1'. 1·'lanagan . . . . . . . . . . . . . . . . . .  . 
Rooting and waking saWf". llorgpson & 'Ven-

neroerg . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . 
Rotar�' engiIlP. '1'. ::\1. Kenney . . . . . .  n77.oS7. 
Rotar�' explosivl' E'ngint'. A .  T. Stimsoll . . .  . 
Routing machin e, D. H. flll!'t , . . . . . . . . . . .  . Rul i ng machine, K K l"lol':l . . . . , . . .  , _ . .  , _  
Sack hohlf"r, O. lluckE'I . . . . . . . . . . . . . . . . . . .  . 
Sales l'l'col'tlpl·. duplicatt'. J. T. (jilhpl't . . .  . 
SalHlpalwl'ing machinf:". \Vf:"uvt'r & Poet . . .  . 
Scut'foltl oracia't, G. 1\1. 1\1001"\' • • • • • • • • • • • • • •  
Scall-. computing, C. S. :\Iorris . . . . . . . . . . .  . 
Hcrappr and pick. comhiIwd. A. ZimIlH'rlllnn 
Scrapf:"r. whf:"elefl. A. B. COI'I'y . . . . . . . . . . . . .  . 
�c�,tIlP hladp hangpr, 1\1 Gil ll,r . . . . . . . . . . . .  . 
Seal lock. I I. ll. Brower . . . . . . . .  , . . . . . . . . . 
Spal lock for cans or bottlps, R Tytlf'Il . . . .  . 
Secondar�' hatt('ry • .A. F. �Iadden . . . . . . . . . .  . 
Securing two 01' morf" solid bod it's to paeh 

oth('I" mf:"thod of and means fOl·. \V. L. 

n77 , l R6 
1)77,2:14 
G77, 02:: 
G77 , 1 24 

G77,OriS 
H77,OS8 
G77,1I01 
G7n.!I:�;; 
G7n, H-1:� 
n7n,�):�4 
677. 1 2 G  
ti77,:!HH 
ti71l. m l l  
n77,mn 
H7 7 . 1 :-.0 
G77, 1 78 
n7G,!)-16 
H77.fJ1:1 
1l77.047 
G77, 2-1-1 

Chul'l'h ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f17 7 , O l S  
Seed hul l ing. rpducing and separating ma� 

chine. cotton. C. young . . . . . . . . . . . . . .  . 
Seeding machine, Stev('ns & Gray . . . . . . . .  . 
Setting. clustpr. R. Fuchs . . . . . . . . . . . . . . . . .  . 
SE'tting up Illachine, A, E. llrown . . . . . . . .  . 
Sew{'rs or d rains, appliance for scraping. 

n77. �0:1 
G76,!)2;) 
H77. 07:; 
676,870 

\V. II. G ibbs . . . . . . . . . . . . . . . . . . . . . . . . . .  G77, 20� 
Sewing machine cutting attacbllll'nt. COUIR'l' 

& Sehutz . . . . . . . . . . . . . . . .  _ . . . .  _ . . . . . . . G77,0G;'j 
Sewing machine feeding lIll'chanisw. A. A .  

l\lel'ritt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shatle roller, C. Ii'. I''. I,'los . . . . . . . . . . . . . . . .  . 
Sbarpl'ner. seissor, .J. S. Shaeff'pl' . . . . . . . . . .  . 
ShPl't wetal can, 1\1. Ams . . . . . . . . . . . . . . . .  . 
Shppt metal. wanufacture of polislwl1. A .  

.T. DelllWlf"r . . . . . . . . . . . . . . . . . . .  . 
Slu'pt separating. fE'pd ing' HIltI I!l1itl ing ap-

pliancp, C. 'V_ Comhs . . . . . . . . .  . 
Rhill'S log. Coomhs & ::\IcUl'uy . . . . . . . . . . . . .  . 
Ships. building. A. Lamhie . . . . . . . . . . . . . . .  . 
Hifting wachinp. flour. n. R. O'X(,(l i l .  . . . . .  . 
Sipbon tilling machilll'. G. �IuttlH'ws . . . . . .  . 
Smf"lting furnace, ell,t"tric. II. KolIl'r . . . . . .  . 
SmokE' consumf:"r. G. B. 'Villiams . . . . . . . .  . 
Snap hook, J. Ii'. Ellsworth . . . . . . . . . . . . . . .  . 
�nap switch. rpvl'rsiblf:". n. H. Proctor . . . . .  . 
Soap cake tIoa t, "T. Berry . . . .  , . . 
Soap cakes. apPu l'atus fl)(' inst'rting tIoa ts 

G77,:11R 
G77 , 1 !)-1 
G77 , 1O :-I  
G77,1I;-'1 

G77,02:! 

ti77,OG2 
n77,o:!! 1 
ti7H,H8G 
H77,!!;')!I 
ti77, 2-16 
G71l,D8ri 
ti77 , :100 
G7G,DSI 
G77.2H!I 
676,S65 

in, ",". llel'l·y . . . . . . . . . . . . . . . . . . . . . . . . .  67G,�Gn 
Sole f"dgp triwwer'. E. II. l·�rli('k . . . . . . . . . . .  �1�'��� 
Sole leveling machinp, R E. 'Vinkh'y . . . . . .  h" , .1 1  .... 
Spindle. V. llplnngpr . . . . . . .  , . . . . . . . . . . . . . .  G77, 1 5-1 
Spoke facing wuchillt'. Bughl'(' & Ll'sh . . . . . .  677 , 1 74 
Spooler. A. E. Rhoades . . . . . . . . . . . . . . . . . . . .  677,270 
8pooll baying adjustuhlp and rewovable 

handle, A. St. Clair . . . . . . . . . . . . . . . . . . .  677,106 
Staging. extension truss decol'a tivt'. A. G. 

��� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stall. stock. C. F. Smith . . . . . . . . .  · . . . . . . .  . 
Steam ooih'r • .T. Sobner . . . . . . . . . . . . . . . . . .  . 
Stf:"am. gf:"nerating, S. 1\1. Trapp . . . . . . . . . .  . 
Stpaw generating apparatus, K ?oJ. 'l'I'IlPP . .  
Stt'thoscope. \\'. E. Scott . . . . . . . . . . . . . . . . . .  . 
Stf:"thoscol)l:". It. C. 1\1 Bowles . . . . . . . . . . . . .  . 
Stool. A. 1\1. Cul'l'iPI' . . . . . . . . . . . . . . . . . . . . . .  . 
Htovf:", gas. A. G. Cl'tlnwl' . . . . . . . . . . . . . . . .  . 
Stovp, gas heating. E. T. llu l'gPsN . . . . . . . .  . 
�toV('. knockdown camp. S . .  J. Cochrlln _ .  _ . 
Stovl'pipe attachment. Luft & Bul'lls . . . . . .  . 
Stovps, hake oven for gas or gasolf"ne. H.. 

G77,06G 
ti7H, 9H7 
67ti,H22 
1l77,2B2 
G77,2!11 
G7G, !l!lD 
677 , 1 72 
G77 . 1 80 
G77,021 
677, 1 1 ;' 
677 . 1 76 
G76,9Ul 

\Y. H i lliker . . . . . . . . . . . . . . . . . . . . . . . . . .  677,1�3 
Stl"ining' and ol'nampnting lll'vicp, ,,�. )1. 

(j}Pllzill).{pl' . . . . . . . . . . . . • • . . • . . • . . . . . • • .  
Runshadp. veh iclf:". 1<'. (j(,igel' . . . . . . . . . . . . . . .  . 
SupPI'hf'atf'l" \Y. Rchlllitlt . . . . . . . . • . . . . • . . . .  
Snrg-ical tahlp. C. I" . Hurtlano . . . . . . . . . . . . .  . 
Rusp('lHlpl' clip. P. Hahn ,  . . .  , . . . . . . . . . . . . .  . 
Rwitch. Rf:"f' Railway switch. 
�)"l'ing-p. vaginal. H. & H. E. Law . . . . . . . .  . 
Tnolf:" and f:"aspl, comhiIu'd. \\:". C. HuelHwl' 
Tnhl"t. w riting-. A. Ii'l·pschl . . . . . . . . . . . . . . . 
Tnbulating apparatus. H. Hollerith . . . . . . .  . 
Tackpl'. R. I'}flpl' . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tplpgraphic {'O{lp, C. G. Bul'kp . . . . . . . . . . .  . 
Tph'uhonp pxchange calling devicE', Ii' . A .  

677 . 1 2S 
G77,201 
()7n.!l 1 !1 
G77 , l R1 
677,mO 

n77,om 
n77 ,21 n 
G7(j,"'�7 
n77,21-t  
G7A.H7n 
G7H. !l:W 

Lundquist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G7n,!I!lfi 
1'plephollP �ystpm. F. A. Lundquist . . . . . . . .  ()7H.!l!)!) 
Tickpt holdpl'. H. G. Chatfipld . . . . . . . . . . . .  G7H,�7G 
Tinning machines. antomatic ff"ed ing ap-

llB;l'atus for. C. "T. Rpnnptt . . . . . . . . . . .  H77.M;-1 
Til'P. pnpUlnatic. P. "T. Tilling-hast . . . . . . . .  G77,2DO 
Tire l'Pllloving and replacing deviN'. C. (;. 

Dinslnol"P . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  677 , 1  M 
Tobacco plants. mnchiIw for crushing stpms 

or stnll{ s  of, E .  Qupstpl' . . . . . . . . . . . . . . .  n7n,!l1 2 
Toilpt al'ticlp, A. L. Rid�e . . . . . . . . . . . . . . .  n7n.!l1 1l 
Tong-s or pl iPl's, cutting. Gl'ahpl' & Johnson 677,1 2!1 
Tools to thpil" haIHIIE's, mE'ans for uttaching: 

J. I-IofbnuPI" . . . . . . . . . . . . . . . . . . . . . . . . .  . n7n, !lH-t 
fi77.0 1 ri 
ti77, 1 1 :1 
G77.0!l-1 
G77,2A2 

Toy. II. (j. rally . . . . . . . . . . . . . . . . . . . . . . . . .  . 
To�'. sounding. It Bl'u{'!' . . . . . _ . . . . . . . . . . . . . . 
Tl'Pf:" Pl'otl'ctivl? tf:"nt, W. II. )lc[i'al'land . . .  . 
Tl'ol1p�'. A. Palllll'os . . . . . . . . . . . . . . . . . . . . . .  . 

Our 
Speci alty : 

Knock
Down 

Boat8 of any 
description. 

A.\I .: IlJ('A� nUA1� k lI'A:�llJ"'E CO .. 
ROW, �AIL ANn I'LEASURE BOAT�, Mariue �tatioll. ST. LOUIS, MO. 

is a wonderful appliance now being used by the largest 
plants in the country. It can be easily attached to any 
en,[!ine or combination of enJ!ines. Prevents .. run-
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ency, from any part of the plant by simply pressing an 
electric button. No conr1ection with the Governor. 
The U Monarch 11 closes the throttle. Over .500 in 
use. r:r �e11d jO")' lVe/w illustrated Uatalogue. 
THE MONARCH MFG. CO. ,  • •  WATERBURY. COlliN. 

THE STEAM T U RBINE; THE STEAM 
�ngine of Maximum 'Simplicit.y and of H ighest l'ber
mal �;fficiency. By Prof. R. H. Thurston. A valuable 
series of articles having- CUt8 of" some of the more effi
cient engine� of this type the Parson8', De Laval. Dow, 
etc.; witb exhuu!'lotive tables /!ivillE! the result of tests 
and much g-eneral data on the �ubject. Contained i n  
SUPPLE" ENT Nos. 1306, 130'·aud 1 30S, Price lO 
cents eacb. }I'or 8ale by Munn & Co. II nd al l  newsdealers. 

WALRATH C A S  &. C A SO L I N E  
:E N" c:,. I NT El S  

'I f.:.'r-:�\I \t _I ' ��'�:-" (" � \ i . 

From 4 to 200 H. P. Made in one. two, three and four cylinder type. �I'he 
gat! engine that holds a volt meter as close as an automatic s team engine 
Adapted to all power pllrpOBes. stati,'mary Or pot·table, and especially 
well qualifled for electric li/lhting. Guaranteed to proit uce a first-class 
commercial light without the aid of countp.rshafts or m&!8ive fly-wheeis. 
rub�tc� �ig:,
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�����'g �·�5� ��"- .. � Marinette Iron Works Mfg Co. , Marinette, Wis. , U. S .  A.  

G. F. WH}I;ELER, General Sales A�ent, Chicago Office, 301 Fisher H'ld'g. 

ELEVAT I N G  - CO NVEY I N G  £b � <:> c. � �A'''''''< '''� ... C o a l  M i n i n g  M a c h i n e s  
E LECTRIC M INE LOCOMOTIVES 

P O W E R  COAL D R I L LS 
COAL HA NDLING MACHINERY 

POWER TRANSMISSION MACH'Y ' .s:  "\. � �� .. � � � 
COAL WAS H I N G  M A C H I N ERY � -:;t? �� <to .. 

DYKE'S p " n A T  1l'F1J:D .,) 
CAR B U R ETTER. 

Throttles your engi ne  a s effectively as  a 
steam engine. No smoke, no odor. no ex- . I tras necessary. G uar.anteed. Sena/or bo�"- .' ' 1ft. t.�t�;.�li,;�el'�����dB�,�:pv�f�!:oU18. 

ELECTRO MOTOR, SIMPLE, HOW TO 
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ing amateul'� to make a motor which mi�ht be driven 
with advanr,age by a current derived froma  hattery.and 
which would 113'r�' sufficient pnwer to operate a foot 
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ICAN SUPPLEMBNT. No. H4 I .  PI ice 10 cents. To be 
had at this office and from all newsdAalers. 

C A S OL I N E  
E N G I N E S "O LDS"  

AUE REMARKABLE FOR 
SI M P L ICITY 

AND 
ECON. O M Y  

Write for Prices. 
OLDS MOTOR WORKS, 1 3 2 8  Jeff. Ave . ,  Detroit , Mich. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur'� Use.-The utilization of 110 VOlt 
Blectric circuit� for small furnace work. By N. Monrne 
Hopkins. 'I'bi� valuaole article is accompanied by de-

�8u U S E  G R IN D ST O N E S  P �����:�)l',�
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(f so we can SUPpLY you. Ali Size!!! use of tools. 1'bis nrticle i8 contained in SnENTu'l(" 
IlInll"r�'d and 111111101111 ' ''''. alway!!! � ;\I}!;HrCA N � UP_PLBJ\J ENT-l .No. 1182. Price 10 ce�ts. 
kept in stock. R�memoer, we make a li or sule by i\1Ul\: N & c:o." hl Broadway, New York City. 
specialtyof selecting stonel'! for all SPE'. 0 r by any bookseller 01 newsdealer. 
cial purposes. iT" Ask for cataloQu� r -----------------------
The CLEVELAND STONE CO' I BY· T HE-BYE. WHEN Y O U  BUY A BICYCLE 

2d Floor. W i l shire.  Cle \' e land, O. ��d!!�h�t ��:''l'�'1ufb!be best, 
S 1  G N A L I N  G

. 
THROUGH S P A  C E I .il!�'��!�'�"��i�;i." 
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1 I � .. � Price 10 cents. For Elale by MUlln & Co. and all R8.tistied. Thoroughly up, newsdealers. I �lld;�:Ni:!f :;:r�t::�t�il.:�:: 
Braddock Hydraulic and Steam Packing Co. ��;kL��teth�;rLe�� 'iI S:l.�L���:� �4I1 IIlmltl'utejl Catalogne free 011 awllcat •• n• 
�� � Z Urllddo('k, I'n., U. 8. A. I '1'ln: Wll. IIE�{,j. }; n "�U '-'0 . •  Hutt·1I10. N. l: .• U. t;, A. 
� ;� @) John C. }', .Jone/'l, ProprIetor, 

--= _ :.> MA:<iUI'ACTURER OF 
.= ;;,,:: -

Hydraul ic  and Steam Packi n g ,  
� ::C t I Includmg rrhe HJames " Hy-
� � E ill rlraulic and Rteam Hammer 
�� � Pacldng. and John C. F. ,Jones' 
p.,-:::I: Patent "U n i q u e " Packing. 
.� a< El Umversally used I,y the most 
=; 'lC� ]JrolUinent Steel Plants III the 

, D L H O LDEN 
REAL ESTATE. TRUST B LDG PflILA . PA 

RSECfALEO: ICE MACH INES 
HE rrR5T PA E 5trE.NTl r lt AMERICAN St.PT 2 l a 9 'i  

<' � ..,  - � Sample fot Export ftlffnished. �.= 1) United �fates. 

I ;�R A N  F L E X I B l
o� a;�cl�';(' AUTOMOBI LE STEAM BOI LERS 

These Boilers are made of fire 
bux steel, which has a tenSi le 
stren!!th of 55.!XXl pounds. A 
double butt strap 8eam is used. 
1'he bottom end of shell is flang-

t01' Shealn, A i r  or lJiQuids. i\larle in all sizes to stand any desired 
pressure. 

Moran F l e x i b l e  Steam Joint  Co .• I nc ·d. 
149 East 3d St .• LOFISVILLE. Ky_ 

ger on fire exttnJZuishment.. SC I ENTU<'IC A M ERICAN 
I �UPPLl<il\lENT 1 1 ::1 I. PrIce 10 cen�s. For sale by 

Munn & Co. and all newsdealers. _ 
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expansion between sbell and 
copper lubes. F.arh boiler i s  
tested t o  GOO pounds C .  W. P. 
Can also furnish boilers with 
seamles!'! cold drawn shell. 

EVERETT, MASS. 

? ? ? . .. . 

What Do You Want To Buy ? 
Truck. car. W. E. PrindlE' . . . . . . . . . . . . . . . .  . 
Truck. fal·m. J. A. A�blf'�' . . . . . . . . . . . . . . . .  . 

G77 ,()42 We can tell you where to buy anything you want. 
�+�:gi� W rite us for the addresses of manufacturers in ANY line of business. 1'l'uck. ra i lwa�' car. G. J. C8 1lpwf'Il . . . . . . .  . 

Trunk and writing desk, convertible, L. E. 
BI:ekingham . . . . . . . . • . . . . . . . . . . . . . . . . .  677,1 1 4 Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES • .  

(COfltinl4ed 1m JjCl{je 15) : MUNN « CO •• Publlsbers of the SCIENTIFIC AMER.ICAN, 36 1 BR.OADWA Y. NEW YOR.K .. 



JULY 6, 190 1 .  

T H E  O R I GINAL A N O  GENU I N E  
. 

: . : 
Huhber (;uods. Perfectly imi
t.ate linell. A re dUrable anr! 
keep white. rrbey go to all 
parts of toe Globe. Write for 
Cat,alog. W e  w a n t  Agents 
everywbere. l\l'f'd only by 

Windsor Coliar & C u ff Co., 
Windsor, Conn. 

DRY BATTERIES.-A PAPER BY L .  K. 
B o h m, treatiDM of open circuit batterips, historical dry 
��;t:��!�Sbatt�r �1'�oWJr,�b�;\��i(�:,' a�lJli,��e�ri;cPp'a;�erJl dry cells. \VitL t.hree ill u�tl'atioll�. Contained i n  �CI
ENTn'IC A)Jl<: U H ' A X  R[� PPLlO'E�T, .No. I U U1 . Price 
10 cents. '1'0 be bad at this office and from all newsdealers. 

A GRADUATED Automatic REDUCING VALVE 
Physicians. Surgeon�. Jeweierst Dentists. Artists. Brewers. Botti erR, etc., In fact all users of power require thp. 
AUTOMATIC REDUCING VALVE. 

Graduated to regulat� t h e  pressure exactly and does it automatical1y. Absolutely air-tight_ No packing. No leakage. Handles high or Jow pres-8ure!"orwmveratures. Only Valve known that retail1s a Ilniform low 
irHiel,er,de'nt uf varying high pl'e��UJ'p, 

·ng  Valve Co., 1 2 5  La Sal l e  St.,Chicago 

1 0  PER C E NT. To 50 PER CE N T . SAV E D  on  all makes of 
CA M ERAS Headquarters for Buying, Sellingand Exchanging Cameras or Lpnses. 

P H O T O GRAPHIC S U PPLIES 
of every descIiption. 

bargains we otlp[' will surprise you. Write for our 
68-pllge ill us. catalogue and bargain list- mailed hee. 
Dept.2, N.  Y. Camera Exchange, I I 4  F u l ton St., New York 

SENSITIVE ·LABORA.TORY BALANCE. 
By N. lfonroe Hopkins. This U built-up "  laboratory 
z��ar��; crli� �OeSfahg�I�t����e ��l�ngarage:i�la�u�ne w�t��: 
by any amateur skilled in the u::<e of tools, and it will work as well as a $125 balance. The article is accompanierJ by netailell working <.lmwillgs showing variuus stages of the work. 'l'his article is contained in SUENTU'le A:\J:E l t I C A X  Sr pPLE:'IIE:NT, No_ 1 1  �4-. Price 10 cents. ��or s.ale bv )lpxx & Co .• 361 Broadway, New Y ork City, 01' any tlooksellpr or newsdealer. 

The cyclist who has 
not used the MOR
R O W  C O A S T E R 

does 

know the j o y  s 

cycling. It will en

able you to coast all 

hills with safe:y, and 

have absolute control 
of your wheel. Quite 
as g reat a luxury on 

the level. 

THE MORROW COASTER 
BRAKE has gi ,·en cycling new in
terest. More than 200,000 in daily 
use ; every one gidng satisfaction. 
Guaranteed for full riJing season. 

Ask your dealer, and if he can
not supply you, write us. 

Illustrateu booklet �ree, 

Ecli�se Manufacturin� Company, 

Box x. ELI1IRA, N. Y. 

50 YEAR S '  
EX P E R I E N C E 

Anyone sending a sketch and descrintioll may 
quickly ascertain our opinion free whethe� an 
inventio,ll IS probably patenta.ble. CommullI ca tionsstrIctlv contldel lual. Hannbook 0 1 1  Patents sent free. l)ldest ag-ellcy for l!tecurillJ;{ pat.ents. Patents. taken through MUllll & Co. receive 
special. notice. wit,hout cbarlle. i n  the 

Sci�ntific Jfm�rican. 
A handsomely i l l\l �trated weekly. Larg-est cir· culatwn of any litcientitlc journal. 'l'erms. $3 :l year : tour months, $1 Sold by a l i llewsdealers. 
MUNN & CO , 3 6 1 Broadway. New York 

Branch 001 .... ti26 F St.. Wub1IIcWo. 1). Co 

J' c itutific �mtricau. 15 

TUl'hilll�, nuid 1Il'PSSlll't', P. Hodgkinson. a • •  677,082 
rryi'l' a l ld huld! '}' t h l >I'l'ftJl', \\'. Bl'l'l'i . . . . . • • .  1J7tJ,U75 
'l'YI)P t l i s l d  h u t i l l g  I l Jal'h ilW, 1\.\'11:1 hi & l l a l'-lill,t.{ . . . .  . . . . . . . . . . • . . • . • . . . • • • • • • • • . •  07 1i,nOS 
TyPt' \\Tilt'I' I 'ihL)(HI fl't'tI Llll'l'ha l l iKIll, B. A .  

]�ruuks . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  H77, 1 1 1  
Type writillg mal'hiut', H .  A .  Hrook� . . . . . .  tiTi , l l t. 
Type wl'itill�, type twt t i l lg',  ur a l lalogous 

mtll'llillt' aut! tt'iPJ!,T:lpll lt : I l lljHll'atll:-l. 1'. 
B. \V. Kl'l'shaw . . .  " . . .  , . . . . . . . . . . 

Umlll'l'lla, folding, U. \\' . FL'islJit, . . .  , . . . . . 
U pholstl'I'illg alJ})ara tllS. A. F I','s('ll i .  07H,S:-{-l, 
UpllOlstl'I'.\·. A. J,' rt'sehl . . . . . . . . . . .  , . ,  . . . , . 
Valvp, I" .  ( , I' i I l Hl'll . . . . . . . . . . . . . . . . B77.U7H to 
Valvl'.  t'. J. .Iohllsoll· . . . .  , . . . . . . . . . . . . . . . . 
V a l vt,. alal'l l l .  I I. A Fiskt' . . . . . . . . . . . . . . . .  . 
Valn' alltl vapor tulll', thprIllostatic, A. K i t -

H77,311 
U7'j', IU7 
lii tj.SHU 
l i i U. ,o;1SU 
l i l i,U7S 
1i7i ,US5 
U7i,U7:.! 

Vah�t�
l l l

a ttt;�I�I·Il·t:l;t·, 
. 
',,\.: 

. 
;r'l�i�,i : : : : : : : : : : : : : : :  gf�:��¥ 

Vain' geal', l'XI)losive l' lIgillt" H. 1\1. MeCa l l  071.i,�JU7 
V a lvt" stealll  al'tllatpu, Hepl1l'l' & Freville . UTI ,:J2S 
V a rHish llHl li i l 1g apparatus, CtWIH!I' & Bjt'l'-

l't'gaaL'd . . . . . . . . , . . . . . . . . . . . . . . . . .  , . . . .  677 , 1 1 7  
Vl'hielt' l'Il I Hling gl'tll', \\' . F ,  Dotige . . . . . . .  ti77,UmS 
V{'hide wht't'l, E. :\IeCo l l v i llt' . . . . . . . . . . . . . .  H77,al!) 
Vphicle wlwl'l, mati, II. l lo u hlswol'th l't al  G77,�15 
Vpll(lil l� lllal'i l i L U', t:O\wteL' l'Ullt l'ulh'd, C. 

1) 1 lli a11lt'1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G77,IS9 
Vl'sst'l hulls, a ppal'atus fOl' clea l l i l l g' ,  �L A. 

1..1\: �\. L. XtUJlJp . . . .  , . . , . . . . . . . . . . . . . .  , . 
Vl'tl'l 'ilHlI'Y ohstl'tril'al i l l S tl'llllll' l I t ,  C. G:aul'l . 
\\'agull hrake It'V{,I', F. B. Cuol� . . . . . . . . .  . 
\\'ag-oll j a l' k ,  D. K Ul' Lal)P . . . . . . . . . . .  , . . . 
\\'agoll rUlill in,;.{ gl'ar, .1. :\1oek, SL' . . . . . . . . .  . 
\Vatl'h. Stt'ill willtiillg, �\. dllzelt·wit ,,; . , . . .  . 
\Vatpr l'oolillg tOWl'l', ( ; . .  J. Kelilletly li77 ,2:�r., 
\Vatl'r sllpply SYSh'lll, .J. F. Barker ( rl' issul') 
\\'pighillg machilil' ,  a utomatic, (1.. l lot'l)lle r .  
\Vhl'l'1. St'e Uril llli l ig a m I  polishillg wlwel. 

(i7G,I)2U 
Gji , 1 UU 
H77 . I �O;J 
077,OU7 
U77,:.!i):! 
1i77 , 1 G l  
{j77,2:56 

.1 1 ,\)15 
U77,:.!l3 

\Vh��t'l .  G. \V . Cross . . . . . . . . . . . . . . . . . . . . . . .  1i77 , 1 20 
\Vhepl repairing (levicp, II. \Y. f)Pllham . . . .  U77, 1 S;J 
'Vhl'pl rims, apparatus for lll'llIiing' i l l t o  

c i l'cular f o r m  m e t a l l i c ,  Richardson & 
I'l'iel' , . . . .  , . . . . . . . . .. . . .  " . .  " . , ' , . , . , .  1i77, 1 -1-2 

Wht-,·l SCnlIH'I', P. G. Fogelstrom . . . . . . . . .  , ti77 ,u7:� 
\Vinlling. llu'asuring, anti sen'ring m a -

l'hillt'rYt D .  li.  Bakpr . . . . . . . . . . . . . . . . .  n7G,!l7:] 
"'illtllass, })ortauh-, :\1. O ' K l'efl' . . . . . . . . . . . . B7H,!JH4 
\Vinll III i l  I, �1. C. Rnhhill::L . . . . . . . . . . . . . . . . . 1i77,27;{ 
"\Vitillow, II. H. Rouerts . . . • • . • • . • . . . . . . . . .  U7'j',:.!74 

DESIGNS. 

Bolt, "'. 1\1. )Ionrop . . . . . . . . . . . . . . . . . . . . . . .  . 
Ngg upatpr l lll'mUI'I', ,,'. U. Hrllwlu· . . . . . . . .  . 
Gla�s l ight, l)l'ismath', S. Man'lIs . ,  , . 3-l-,H!Hi, 
G lass, shl't't 01' I)la tp of, B!'ogan & :\lal loeh , 
Hat holllpl', A. C. �li1ls, .JI' . . . . . . . . . . . . . . . .  . 
HOl'st'shoe IHIII, J. A.. BIlf· k . , . . . . . . . . . , . . .  . 
Kt'y glial'll, A J. Ram'lt . . . . . . . . . . . . . . . . .  . 
Lamp glolH', H. :\1 DixolI  . . . . . . . . . . . . . . . .  . 
:\latch sCl'atch platt', Haw & I hl l't IlHl I lI l .  . . .  . 
Sash fastenl'r hook. window. (L {'. l : a rtll lPr,  
Siftpr fJ'allLP, sand, l�'. L. I';"'·l'ha l'llt . . . . . . .  . 
Ktol'king, J. IL Blapt"; . . .  , ,  . . . . . . . . . . . . . .  . 
Tril'ycle frame, G. \V. Mill" I' . . . . . . . . . . . . . . .  . 
T.Yl)e w riting lllaehin£' rii>!Jon �pol)l. '1\ n. Volger . . .  , . . .  " . " . " . , . . . . .  , . , . . , ' , . . .  
,,'ag()n !Jody, I.'. L. D a v i s " " " . .  

TRADE MARKS. 

A fl vpl'tising m£'dals, C. :\1. :'Ilal'tin . . . . . . . . .  . 
Bit:,re}es. trie.rcll's. allli })urts tlu'rpof alHI 

aeet'ssoL'ies tiLPl'eto. Stt'aL'IlS llic.\·c!l' 

:lG.G22 

�\gl'lle.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3G,Gr.7 
Br£'a(l. hisC'uit, cakps, a nd eraelit'I'�, OetL'l'S 

Breau Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :.W.G-U 
Calculating maehilH's. l\Ialll l lall l l  .\(l(logl'apb 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cigars, Sa x ll.'· & Co . . . . . . . . . . . . .  , . . . . . . . . , . . 
Cigars, eigal't'ttes, allll eht'I'.lOts, I I HIl'I)l'IHlt' l I t  

Toual'eo Co. of B a l t imort' ('it.\' . . . . .  , . . . . 
Coverillgs. ct'l'tain llallll'ti })rotl'etivt', I I ii)l>aI'tl, 

SIH'lll'l'I', Barth,tt & Co . . . . . . . . . . . . . . . .  . 
J)PViCI'S for l'erta i u  lHlllH'1l PUl'POS('s. C. J. 'ragli ablu' . . . .  ' ,' .. . . . . . . . . . . . . . , . . . . . . . . 
I'�a�tt'lling dpviees fo!' wearing al)IHU'l'I, 

.Jamps V. \VashbUl'uP Co . . . .  , . . . . . . . . . . . 1"10111', Cal)p ('ounty :\lilling Co . . . . . . . . . . . . .  . 
Food, stotk, C. Geng . . . . . . . . . . . . . . . . . . . . . . .  . 
( � loVl's, .Toil I'llI'll .'· & Burnham . . . . . . . . . . . . . . .  . ( ; rain I lrills� Bickford & Huffman Co . . .  " . 
l I,nlralllie, IHlPII IIlatie, a n d  l'lt�('tl'ic m a -

('h int'I'.'·, "Long A n n "  SYStPIIl Co . . . . . . .  . 
Kni ttpd gal'llH'nh� a n d  lmittl'u fuhrics, E l k  

K n i t t illg :\lills C o ,  . . . . . . . . . . . . . . . . . . . .  . 
KUlll lllt'l. R C l l spu iPI' Fils A i n e  & Cip . . . . . . .  . 
Lubricatnn;, ( � l,\'co Mptall  Gesl'llschaft, G. 

�I. II. 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
).Ieilicated tahh·t, clll'ativp, Arthur Rt'llwdy 

Co . . . . . . .  , . , . , . . . . . . . . . . . . . . . . . . . . . . , . .  
l\Ip(licinal l'{,lllNlips, B.  S. McKpan Co . ,  . . .  . 
i\ledi('inp, cPl'tain nam('(l, A. n. Loar . , . ,  . . .  . 
M p t a l ,  hearing, Frictionlpss :Mptal C o .  
lIIetal goods, cPl' t a i n  named, Russl'll & 

J'� I',\' in :\Ifg, ('0 . .  , . . . . . . .  , . . . . . . " . . . . .  . 
)Ipt a l s  a n d  packing rings, babuitt, G. E. 

:\II1ZZ.\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  
Moth dp�tro,,·pr�, Royajia n Bros . . . . . . . . . . . . •  Pianos, Fl'H l l k l i n  Piano Co . . . . . . . . . • . . . . . • . .  
Rhl'lll11atif' ('111'1', Munt?RI Drug Co . . . . . . . . • .  
Xalt.  (;, N, X k i l l llf'l'  . . . . . . .  , . . . . . . . . . . . . . . . • .  
Khpptilll!S and drillings, PiPllmont 1\Ug. Co . •  
Xhppting"s anrI (!rills. Or!' Cotton Mills . . . . . . .  . 
Xilk, raw, Yokohama Ki .. l t o  GOIIl('i K w a i sha 
Xldrts. hllliN�' Ilrpss, E. Alwruaeh & Co . . .  
KIH'il lk l,'r S,\"StPlll apparatlls, I ntt'l'l lational 

an, ottO 
:W, IJ:W 

�G,GH 

a6,G2:J 
atl.H42 
3tl,G4[) 
3H. 62-l
:JG,G5H 

:lG,652 

:lG,G2G 
3G, G:m 

:lG,G48 

:-l6,6�7 
an,n�H 
an, 6:1H 
:l6,(irl1 

:-l6.6!'i4 
:-l6,!).!!) 
as. nnn 
ail,6-ln 
:l6,G4:1 
:lG,62n 
36.62R 
36.627 
36,62G 

Kpl'i nklt'r ('0 . . . . . . . . . . . , . . . . . . . . . . .  , . . .  , 36.650 
TOllif', R J'-: Xuthprlanfl MPflicine Co . . . . . . . .  an,nan 
Tonif'. 111'1" '('. DI'Px,'1 Dru;.! Co . . . . . . . . . . . . . . . . an,f)��-l 'rolli('�, \Y in h'I'RII l i t h  :\Iedic'inp Co . . . . . . , . . . . .  :.W.I3:Jr. 
Vehif'lt's, a u t o m n t icnll.'· J)I'(}l)('llpd, New York 

:\Iotor \'t'hif'ip ('0 . . . . . . . . . . . . . . . . . . . . . .  :w,G:in 
Vphiclt's, sf'lf-IH'oppllpd roilrl. Overman Auto-Ill()hilt· C() • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  an, ()!)!) 
"'hiRk"" ",Y. :\hlPhl('i�en " . . . . . . . . . • . . . . . • . . .  an.n:�2 
Yeast, compresse(IJ 1<'. II. Philbrook . . • • • . . .  36,tH-l 

L ABELS. 

"Dr. Towns' EpilepSy Curp," for a mNlicinp, 
,\T. 'I'O\\, IlS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,41)-l 

"111111'1)('11111'11('1'." fo!' cig'aL's, A. G. Sehulz 
l� f·o . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . .  8,-lS2 

" ' I n �t'(·tt'n d , ' ·  fo!' an iI lSt'ctici(h', ]),'pscht'l' & 
.\tlal11:ol . ,  . . .  , . . .  , ' , . : , . . . .  , . . . . . . . . . . . . . .  R.-l!l7 

"Lotll� ('ott0I18," fol' cotton goolls, It B. 
'1'1'(,11 t , . . .  , . .  , . . . . . . . .  , . . . . . . . . . . . . . . . . . .  R.4n8 

":\lack ' s RtlI'(' Dl'ath to A n t � , "  for all a n t  
P x t " I·mi l la tOl'. G .  \V. McDllff . . . . . , . . . . . .  R,40G 

"No-:\lo-Ro:1 (' h , "  fol' all illst:"ct pow(lpl', A. "'ol'tU1HIIII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R,4!l;) 
"Patt'nt � a t i n  Gloss Hyllro Carhon na� 

H l a ( ' k , "  f o r  gas hlack, L. :\Ia J'tin ('0 . . . .  R,4R� 
"POmlH'iall  )Iassagf' ('!" '3m HIlII Rldll FO(HI, "  

for H � k i n  fooll, F. \V. Rt('l'lwr . . . . . . . .  K,-ln:� 
"QlIitp Righ t , "  for cig'ars, Amprictln Litho-

gl'aphic Co . . .  , . . . . . . .  , . . . . . . . . . . . . . . . . . . .  R.-lR:-l "Ro,,': i l fial'tl'l', "  for cigar�. Arn£'riean Litho-
g'l'u})hic ro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R,-lSn 

" Royal GI'3(11 ' , " for ciga rs. Am£'ri eHn Litho-
g'J'aphic ('0 . . . . . . . .  , . . . . . . . . . . . .  , . . .  , . . . .  8,-lR-l 

"RllllSl't Caruoll "\Vorks. to for carboll , L. Mar-
t i n  Co . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  ,�.-l,�7 

"'l'h� G" l'lllif'illl' Tooth 'Yash , "  for an a n t i -
�ppti(', n. R .  Rrann . "  . . . , . . . . . . . . . . . . . .  H, 4!l2 

"2 Rac 0 . "  for eigars. AnlPrican l.ithogl':lJlh ic 
C o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  8, 4Rfl 

" V a l .  R l a t ? '  Ron�' Rnlnhlp Grapbitf'-," for 
g'!'a p h i t (', V. Rlat?' ROils . . . . . . . . . . . . . . . . . .  8,4HO 

"Whitp Fawn X a t u r a l  Rparkling- I.lithia 
Watpr." for l i t hia watpl' .  D. L. Ormshy . .  8,400 

"'Yhit£' Fawn N a t u r a l  RparkHng Minpral Water," for mineral watpr,  D. L. Ormsby 8,491 

A printed copy of th(' sp" f'ifica tion and drawing or 
any patpnt in thp fOl'p.!i!oing list, or any patent in 
prin t j�supd sinc(' 1 R6:-l, will hp turnishpd trom 
this offic£' for 10 ('f�nts. In ordpring plpasp stat� 
thp nflmp and numhpr (If tllP patpnt dpsirpd, and 
rf' m i t  to �IllIlIJ & Co .. 3B1 Rroadway, Npw York. 

Canadian patents lllar now bp obtained by the in
vpntors for any of the inventions named in the foregoing liRt. �"or terms Aml turther particulars 

I I.I<ldresa MIUlIl .. 00.. 361 Broadwlll', New York. 

I ELECTRICAL ENG INEER ING  
TAU G H T  BY M A I L .  

Sparki n g  
P l u g  

ACETYLENE GAS AND CARBIDE O F  
(!alcium.-All about the new i l luminant. its qualities 
����:.ii�[lrit���:��JeroO:Jia,itT;�fti�'n\�sr�!�i��Jl�J:����r:� 
uf articles, giving i n  cOlIlJllete form the partlcular:ol of this bubject. Details of fUrIl:lces for making thp caroi(le, gaE' genel'u,tors. gaSometbI'S, hUI'IlerS, etc. Contained in 
SCIENTH' I C  AMb:HICA� S["- PPL}�i\I.KNl', Nos. 9!t�. 
I U IH , I UU 7., l U l � . I U I 'I .  I II I ;). 1 11 1 6. 1 1I2�, 
I U :I:>. I II :I�, 1 11 ;) 7 , 1 111;4. l U 7 1 ,  1 1I 7 � ,  I O�·':. 
� \'�iJ: 1"'�)'f'� ·1 M���i J.':t�··.l'o���ld � ���: Jr:��iO cents eacb, by mail. from tbi� office. and all newsdealers. 

W E L L DRIL�ING 
Machmes 

Over70 Rizes an d styles, for d rilJing eithpr deep or shallow wells in any k. i THl of soi l or rock. Mounted 
on wheels 01' on sills. \Vittl engines or horse powers. Strong, simple and durable, Any mechalllc can opera.te them easily. �pJ)d for catalog. 

\VILLIAJIS HROS., Ithaca, N. Y. 

American Sheet Steel Company 
Battery Park Building 
New York 
Manufacturers of all varieties of 
Iron and Steel Sheets 
Black and Galvanized 
Plain and Painted 
Flat, Corrugated and 
" V "  Crimped 

Apollo Best Bloom Galvanized Sheets 
\V. Dewees \Vood Company's 
Planished Iron 
w. Dewees Wood Company's 
Refined Iron 
Wellsville Polished Steel Sheets 

EVOL UTION OF' THB A MERICAN LU-
comutive.- By Herbert '1'. Walker. A valuable serif'S uy a member of the National Railway .Museum Committee. The locomotive from 1825 to date is described a.nd ilIustrar.ed by careful drawings, jlreat attention being given to historical accuracy. 2] illustrations. SCIEN� TIFIC AMERICA� SUPPLt;�l}o;:KTS 1 J I '''! .  1 1  I a. 1 1 1 4-. Price 10 cents each. l�'ur sale by .M unn & Co. and all newsuealers. 

Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC

TRICAL ENGINEER ? "  
\Ye t .... 'll'h l<: lectrical Engineering, RI�drw Lightin�, 

Elec�ric Hallways, Mechanical I<':ngineering, St�alll En}!i
m:enng, �Ieehanicnl fll'awill/l, at your hUIll!' by lIl!:UI. 
iustitute ill,lorst',1 h" Thos. A.  ErliflOll ami oth�rs. 
EL};C Tltl C A J. ·EX(; I X E EU l X ",TITUTE, 

Dept. A, 240.24-2 \\r. 2311 �t •• I\'['W York. 

\V A�!!;;�iifn�}��'SI��:i8-�IlCbc:,�t��t!£l�.;-N��Y Yard, Norfolk, Va., !fu.IY 16, 1901, for structural E'tael work draftRman at $],5011 per annum. For application 
and additional information, address .. Commandant. Navy Yard, �(lrfolk, Va." 

JOHN D. LONG, Secretary of the Navy. 
I N V E N T I O N S  P E R FECT E D. 

Accurate M o d e l  a n d  T o o l  Work.  Write for Circular. 
PARSELL & WEEO. 1 2 9-131  West 3 1 st St. New York. 

GASOLINE AUTOMOBILES. - VALU

����il�UeStt;i��egfat��CI����r����b�:�i����eacie cg�}r�fl��K in SUPPu,;""",'N" •. 1 099, 1 2'0, 129r. and 13 1 1 .  Price ] 0  cent.s each. For Rale by Munn & Co, and all newsdealers. 

L I G H T  MAN U FACTUR ING 
A N D  E X P E R IMENTAL WORK .  

SPECIAL MACH INERY. A U T O MOBILE PARTS. 
OTTO KONICS LOW, C LEVELAND, OHIO. 

M O D EL AND EXPER IM E NTAL WORK.  Electrical and Mechanicnl lnstruments. Smnl1 Mach'y. 
EDWARD K L EINSCH MIDT, 1 2 2  F u l t o n  St., New York. 

Exoerimental & Mode l Work 
Gir. & ad11'l.cp f1·pp. \Vm .  ITanlam & 80n.45-51 Rose t-\ t  .. N .  \ . 

NOV ELTIES & PATENTED ART I C L E S  Manufactured b y  Contract. Punching Dies. Special Ma" cbinery. R. Konig-slow & Bro .• 181 8eneca St .• CJeveland.O. 
BICYCLE TIRE REPAIRING.- THE 
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l���;
-Aa����i��da�l��� i�rtt phers and pluggers, togetber Wit� rubber band olug-g-ing and tbe use of puncture banus. 9 illustrations. Contained in 8UPPLEME:\lT 1 1 U�. Price 10 cents. }I'or sale by Munn & Co. and all newRdealers. 

MODELS!CHICAGO M OD EL WORKS 
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PEAS}!� MFG. ('o . , Stat'u IG.Cincinnatl� O. 

SA L E ��e!i�Rfr!e�I'cll�<l�I�g���� !�d F{�g��irl�f ApparatuB, a.nd of patented American inventions. 
L. Simo D. Clvl) & Mechanical Enllmeel', 'l'royes, France. 

VOLNEY w. rAASON & CO., 

Friction Pu II eys, C lutches & EI evators 
PROVI DENC E ,  R. I .  

Cement Books.  �g.7�/:m��; fg�����ti<;;.�e�: ment & Steel,5Oc.;. Cons.tltution of Hydraulic Cpments,25c, 
Cement and EngJ neeronQ News, 162 La Salle "c., Chicago. 

I CE �n�vd!m:�; �!�j6'rn�::.iu¥'H:'\Jit"��'; M��G. co., 899 Clinton Street. Milwaukee, Wis. 
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� Send 26 cents for fOb. $1.80 per dozen. 
INOIANA CHAIN COMPANY, - - I N D IANAPOLIS. IND. 

ExperiDlental Soienoe 
By GEORGE M. HOPKINS. 

20th Edition Revised and Enlarged. 

914 Pages, 820 Illustrations. 
Price $ 4.00 in cloth;  $5.00 in half morocco, postpaid 

rL'HIS is a b o o k  full of 
interest and value for 
Teachers, H t u d e n  t s, 
and other� who desire 
to impart or obtain a 
practical knowledge of 
Physics. this splendid 
work gives young and 
old something worthy 
of thougbt. It ha. in
fluenced thousands of 
men in the chOice of a 
c:treer. It will g-ive any� 
one, young or old, in
formation that will en
able him to compre
hend the great i m 
provements of the day. 
It furnishes sugges
tions for hours of in
structive recreation. 

!Send for large I1lllstratpd Virclliar and complete Table of Contents. 
MU N N  & CO. ,  PUBLISHERS, I 
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E.  v. BAILLARD, Fox Bldg.,  Fra n k l i n  Square, New York. 
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& Company, lC6 North Third Street. St. Louis, MO. 
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STA T L E  R'S Am��fc-an H O T E L 
Tile Largest iu the World. Send for map of city and EX)Josition grounds, also folder telling bow to secure guaranf,eed accommodations. 
F. C. ST ATLER, Pro p .  J Statler's Hotel, at Exposition. 
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O F F ERS 
For anything new 
in the way oC • • •  

AUTOMATIC MACHINERY 
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Box '''3, New York. 
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