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Marine Iron WorkB. Chicago. Catalogue free. 
.. U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co • • Waterb'y. Ct. 
Handle & Spoke Mchy. Ober Mfg. Co •• 10 Bell St. 

Chagrin E'alls, O. 
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Saw frAme, A. Demers ...•.......••••• • • ••••.•••••••• 658,172 Saw gage, "Crosscut . .T. Morin ........................ 658,274 
Saw, grOOVing, J. M. Garrison . .. . . . ...•....••••• ••. 658,212 
Saw handle. detachable. G. R. L. Stimer8. ......... 658.130 

�:::iil
l, C��i�g�' :tfS�to::g1i·8ni8iii: i::: .j:' iian� 658,1ti6 

hart ................................................ 658.108 
���:��

, 
�e.fi!����creei{: .••......••.•••..•.•••... 657,974 

Screw couplin!,:. C. A. Higbee ............. 658.085 to 658.087 
�it:V g�e

sij>ft'he�ugr��:l�g fiask, J. W. Dixon .... 657,921 

t��:�l. b���e(lr'af�;:��!ft��deman. •••....•••. 658.235 

A t b 'l b ilt to d ' d Wagon tail gate. u omo ,es u rawmgs an special work done [See note. at end of list about copies of theBe patents.] Gate, J. F. Barnes .................................... 658.228 S
Separator. M. F. William ............................ 657998 
�w

L
n� �achine clamp mechanism, button, F. T. • 

promptly. The Garvin Machine Co., Spring and Varick Gate houses, endless screen for, G. E. W bitney .. 658.196 
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. ellIch.. ... .. ............................. " ..... 658.01� 
Sewmg machIne •. overseamin'l-H. H. Fefel. ...... 657926 

'l'he celebrated" Hornsby·Akroyd " Patent Safjlty Oil 
Eng-ine is built by the De La Vergne RefrlgeratiJlg Ma· 
chine Company. Foot of E ... t 138th Street. Ne ... · York. 

The best book fot' electriCIans and beginner�' itt elec
tricity is "Experimental Sci.ence," by Geo. M,. HODkins. 
By mail. ,4. Munn & Co .• publi.hers. 361 B roaq�y: N. Y. 

uP"" Send for new and complete catalogue oil$\:ientifiC 
. and other Books for sale by Munn & Co.� �adway. 
New York. Free on application. .. '.,.. '�F,j, 

IDNT S TO CORRESPONDENTs:. 
NaDles and Address must accompalty 8.lI letten. 

Or no attentIOn wlll be paid thereto. T1tls if' for onr 
information and not for publication. ,.... . 

Ret'erences to former articles or anawers should 
lI:ive date of paper and page or numbfli of question. 

Inquiries not answered" in rea.oDllb!e· tlrrie should 
00 repeated; corres.{'ondents will beaf1n mind that 
some answers reqU Ire not a l1ttJe research, and, 
tbough we endeavor to reply to:l\U /!Ither by letter 
or in this department, each mnst take his tum 

Du ,Yers lVisblng to purcha"" any arMcJe not adv�rtisod 
m our columns will be furnished with addresses of 
houses manufacturing or canying the same. 

Special Written Inl'orolatlon on matters of 
per.onal rather than general interest cannot be 
expect€d without remuneration.· " 

Scientific American SUPRlclDents referred 
to may he had at too office. Prtce 10 cents each. 

Doo�s referred to p�mptly sdpplied on receipt of 
price. . 

llIine .. als sent for examination should be distinctly 
marked or labeled. _ .' � 

(7967) I. W. C. asks, �an a ball (steel 
or any other kind) be made so:t-ound, and some fiat sur
face made so smooth, that there will be no friction 
caused by the ball rolling over the smooth surface; or 
would there be friction by their not being perfectly round 
or smooth? A. Friction cann<Jt be entirely eliminated in 
rolling bodies. however apparently perfect the surface of 
balllUld plane may be made. but it may be made so small 
as to be practically immeasurable and less than the 
air friction on the surface of such rolling bodies. 

(7968) G. W. R. asks: 1. An armature 
coil as in SupPLJI:MENT.No.641.butwith only eight coils 
each havini( 34 convolutions ofN O. 18 B. S. single cotton
covered magnet wire, about 15 feet of wire in each coil, 
would itworkallright wound this way? A. There is no 
reason why the motor should not workall right. but there 
is no reason also ,!hy it should not give you le�s power. 
You reduce the Bl8gnetic force by reducing' the number 
of turns on the armature. 2. Would it make any differ
ence if the coils are not exactly the same distance apart ? 
A. No great difference. '.rhey should however be 
eqnalJy flllIlcOO. 3. How much wire must be wound on 
magnet cine, the s..�me as in SUPPLEMENT, No. 641, and 
what size WIre? A. Wind as described in SUPPLEMENT, 
No. 641. You would better rewind your armature if you 
want a motor like the one described in SUPPLEMENT. 
We have to say a great many times, do not changA the 
printed designs. It is lIOt likely that the change will be 
an improvement. The designs were made by men:of ex
perience lind skill, and are right as they are. Any change 
Is likely to result in a reducnon of efficiency. 4. Is sin. 
gle cotton-covered wire the best for motor. or is tbe 
double the best for motor? A. Single covered wire is 
good enough for use in a motor to be run with eIght cells 
of battery. 5. Is a commutater with eight segmental parts 
% Inch diameter, % inch wide, Jruge'enough for the above 
motor? A. A commutator with eight .egments and 
eight coils of the same size as when twelve segments 
are used bas only two-thirds as many turns as In the 
original design. and therefore only two·thirds as much 
power i. produced at the armature. 6. What does this 
mean·-30 ampere hours on battery? A. Thirty ampere 
hours means one ampere working thirty hour •• or any 
number of amperes Which the current has working long 
enough to give thirty when the ampere. and the time are 
multiplied together. 'rhe battery for this motor wllI 
give perhaps five amperes at best working strength. Five 
multiplied by six gives thirty. The battery will in such 
a case be exhausted in six hours. 7. What horse power 
would this motor be? The armature and magnet Core 
are the same as in SUPPLEMENT, No. 641. A. The horse 
power is determined as follows: Eight cells of the bat
tery bave about sixteen volts. If they are drawn upbn 
to the rate of five ampere •• the output is 16X5= '0 watts. 
Now 746 watts are one electrical horse power. The bat-. 
tery will yield about one-tenth of a horse power for. etx 
hours. 

(7969) W. E. H. asks: 1. How 
make a liquid air motor at a moderate cost? 
not know, since no such a thing has been 
market a. a liquid air motor at moderate coo. 
will I find a description of the same? A. AIllp1lf,tf!j1;1<i 
Liquid Air Companies whiCh advertise that 
such a motor. 3. Where will I find a description <lJ:l«>w 
to make the apparatus with which to make.I!,<iu}t_"8,lr? 
A. In Sloane's "Liquid Air," price $2.50 by�lr. 4. 
How many horse power would YOll think it would -take 
to rnn a sixteen foot row boat? A. 1� te 2 h!,� j)Ower 
is required for a 10-foot boat, 5. Where would I nnd a 
description for making one of that number IS/n'se'Power ? 
A. We know of no description of a liquid alt··motor. 
An illustrated description of how to build a 16· foot boat 
is contsined in SoIENTIFIC AMERICAN SUPPLEMENT, No. 
86. Ten cents, mailed. 6. Where could I get a screw 
propeller? A. Any maker Or dealer in steam Or naphtha 
launches can supply you with one. 7. How large shpn "\ 
It be f A. Propeller should be 14 inches <uameter. 

Air compressor and cooler. O. P. Osterln'en ....... 658.322 
Air for industrial purposes. apparatus for rebeat- Gla���inacbine for molding articles from molten. 
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·.:::.·: :.· .· .· .·.· .· .· 658.'088 Sullivan ........................... ................. 658.295 G Angle chalf or IIttmg. G. A. Weber ............... 658.098 o·cart. folding. J. Rosenthal.. ......... .......... 658.128 
Armature for multipolar dynamos. J. J. Wood ... 658.100 Grain drier and cleaner. C. H. Larsen .............. 658.151 
Baby walker. D. S. Settlem yre ...................... 658.126 gramh se¥,arator. A. Heine ........................... 658,109 
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Bal!, tie. C. E. Mallett .... .......... ................ 658:090 � ���� p�ess.t,
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B - ' Harvester. �gr:')� E. Coriway� .... �:::::::::::::::: 658 ',140 ed slat, Ed ward. & 'l'lmmons ..................... 658 14.3 H h ' G Belt tightener, C. Colahan ........................... 658:081 H:����
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r ·soi�r ·lieai�r: · ·  
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��d t\gh�enir, �al.:t �rrier. C. Colahan ........... 658,081 HlDg'e and storm. window fastener, combined 
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e. 
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6587·.H,93 bl" d R W H rlow 658 25 
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BICYCle .UPport, P. A. Shanklin .................... 658.023 H • lanket fastener. J. D. B. Murray .................. 658.115 H��g�a"�rR.
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Blowpipe. �'. Speidel. ................... '" .......... 658.291 H . 
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M.J�:�;;b;i boiier:'" 658.043 Hg���n%:J'IJ'l'.":c\�'to��k & Morris ................ 658.330 

Book. manifold sales. E. M. WUdey ....... ........ 658.307 Hook and eye. C. Leib ............................... 658.18i 
Boot or shoe sbock deadening device, J. M. Car- Horse arresting device. J. Arel .•..••••..•.•••..•••• 658.135 

tier ......................... ....................... 658,264 ����:s��:�g:�P�;.�g ����e: :i: ri: Le ciere.::::: �:U� 
�gm:·c�ITrer���ft?kciarksoii::.::·::::::::::::: �'i!M Horseshoe. soft tread. J. Riley ........... ........... 658 221 
Botti.e filling machine corking attachment. G. W. • Ho.e couplmg. E. 'I.'. Shaw .................... ..... 658;045 

Field 657 931 Hose p.ozzl�, combInatIOn, W. Mathen . . . •  , ....... 658,155 
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658.210. 658.211 Indicator. See Electrical indicator. Train indio 
Box. See Miter box. Stuffing box. cator. 
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l:Morga;.::::::::::::::::::::::::: �.� K��n\:::,affoWra3;.Rlesenweber ........... ...... 658:074 

Buckle. I. W. Levi ......... ........ ................ 658:185 Jomt. See Universal jOint. 
Buckle and snap hook, combined, W. W. Semple. 658 124 Knit goods, removing fiber from and finisbing, J. 

Bu!':gy top foldiUj, device, L. L. Short .............. 658:10'2 Kni:nfJ"g' maciiine 'st op . moiio;": circ;'iar': --W:'j: 658.320 
���i�:��':1r.:fu s::t�:

hJiriiveiiii;.g .. Jiriimaiiire: c: 658.0ig Ferris .............................................. 658.251 
�. DIetrIch ........................................ 658.247 Ladderwxtension. G. W. Gardner .................. 607.932 
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Car brake, F. 'I.·hellengerdes ........................ 658.326 Looms. electrica warp stop motion for. Coldwell 
Car brake lever. VI' esterfield & Chinnock .......... 658.226 Loo
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Car brakes, regulator for atmospheriC. J. Georg- po I.r' 

car
o
c�';pliiig: W:·F:·Richards::::::::::::.:::::::::: �.Wa ing device for. J. Corzllius ...................... 658.242 

Car false door. G. J. Santa Cruz .................... 658'159 t�g�:�:���:�: �o:����·:::::::::::::::::::::::::.::: �:8� 
Car jourual box key. Waitt & Ball .................. 658:224 MalO'neSIUm sulfate from brine, obtaining, G. N. 
Car, raIlway. W. T. van Dorn ........................ 658.031 MaJt",;gcsiciier:;:,:uw·sY:·j.'jiai.er:::::::::::::::: � • • � Ca

'1'eg��������
I
��.:�� .. ���� .. ��.I���:: ... �:.���� 658 158 Mail matter marking macbine. F. G. Jahn ........ 657 939 

Carbureter. C. W. Atkinson ......................... 658:056 ��::��rn�l��i���e����:ciric:·j: ·Harri8::::::::: �:� 
8:���:��:n::lop·moiioi;:iira(iy·& .. 6iioiifIi� 658,020 Meat po,wder, makinll, H. J. Dunn ....... .......... 658:248 

car���ii'mac1iin{;ry:·wooi: Leach &' iie'pwortii:::: �'l� �:��l�lg��
l
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T
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Carriage fiue constructIOn, steam, R. C. Mudge .. 658 '114 Metals� from ores bY electricty, apparatus for ' 
Casln!': .pear. H. R. Hardenburg .................... 658 062 Met"e
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Ceilin",s, meanS for suspending or supporting, G. • E 
E Escher 657 923 Milk. automatic apilllratus for weigbing and de· 

Cemen. t pipe maki.iig ·':jiva.raitis·. ·c: 'j: ·K·;';I .. ie·r· ::.::.' 658'.067 I"vering. A B Wright 658 058 
h W H � Mil� See saw·mih. wmd'Diili: · .................. · • 

8&���
f
g���t;v��:y ... : ... :����:::::::.:::::::::: �:�� Min� trap do'!r. A. Hurford ......................... 657.985 

Chain, drive, C. W. Levalley................. ....... �H��;s�'t����I�:rtge ����1iis·mer·c�r·y·in ·iile 
658,008 gg:�� �o�,1:.

r
W���diii:::::::::::::::::::::::: · :: manufacture of mercury, D. J. Murnane . ...•• 658.321 

Checkrein bolder. Clyde & Stuchell......... ....... lllter box. ,A. yICk .................................... 658.078 
Chemical apparatu •• E'. R. K.Erfmann ............ 658.250 ����;..

W S!e ��a;'i;'aj' moior: " S"te"am'" " m" o"t ·o·r·.· 658.007 qrcuit controller .. C. C. Webster ...... u ........... 658.22.1) Tide motor. 
81����r�le�e�eB;tein �l����::n ..... ............... 658,175 Mower. J. F. Wells ................................... 658.305 
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658,283 
Compasses and calipers, combined, J. H. Hop· lock...... .... ........ ..... ...................... 6581iU 
COll';,���aior:J:·w.-Piii(ler:.::::: :::::::::::::: ::::: �:�M Nail Or tack heading apparatus. A. H. Brigham:: 658:203 
COtltec�IOnery sugar coatulll apparatus, W. L. Necktie supp0t:t. D. E. Lantz . . . .•••..•............. 658.208 
CopWyhholl
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1(l8 Neckwear retamer. W. O. Horn ................... 658.177 
N�st. hen' •. �'. C. Meagher .......................... 658.112 

Corn and cotton fend er, A. G. W. Foster, Sr ...... 658.253 NItrOgen compounds, manufacturing, C. B .  
Cotton press. M. Swen.on .................... ..... 658.050 Nut.
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938 Coucb. box. A. H. Sul.er ........................... : 658.16i 1 Couplin!':. See Car coupling. HOBe coupllng. OUlon pul Ing machine. R. H. Sm' th ............... 658.043 

Screw couplin!':. 8���'i';�:
r
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�? Crusher andcfulverizer. Shaw & Lee ............... 658.268 0 bsk' G R M • 
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Cultlvlt\lng fruits or vegetables. S. H. G. Stew. Pad. See lnkmg pad. 
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CurtRlll fixture bmcket, adjustable. J. A. Moore. 658.113 Paper bo,!rd corrugatmg and crea.ing device. H. 

8���:�? � ���<!�tc�it�r. F���!Oc�tter:"""" 658,006 Pa�r ����. cutii'ng' and scoring ' machine: 'ii: B: 658,024 

Ri��'�::!c�r:e.�.Cy .M���rtirry ::::::::::::::::: ��;3ll Pap��kiiig ' machiiies: 'apparatus' for ' cieaniiig 658.025 

Door fan attachment. R. Peet ...................... 658.278 the wire webs in. J. M. Shepherd ........... ... 658,289 
Door stop, G. II. Hogers . . . . . . . .. . . . ...•...... . .... . . 658,122 Paper making machines. wire web guide for, T. 
Doors. hOU Sing and hanger for .liding. L. par�::irv.·C:

r
E: ·Rider::::::::::::::: ·.:· ::::::::::::: 

6
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7 .• 260960 Radke .............................................. 657.991 P h Doors, housing and hanger track for SlidIng, J. eat, mac ine for treating, A. Rom ................ 658,281 

H. Phelps .................. ....................... 657.990 Peat to be used as fuel, machine for treating. J. 
Draught riggin!':& P. Souther ........ ............... 657.99:> Ahrens ............................................. 657.907 
graw pregs. Hd G

OkM��'ii .......................... 658.187 ���tZ��.:'��':l/ex��::!�caie;R:·j:ii.;gey:::::: �:� 
D�::,';�nf,e�'gr,;in ·drier.'

c ........................... 658.072 ppotogl 'aphs. colormg. P. M. C. Grenier· Villerd .. 658.257 
Drying- room, F. E.IFrey ....•.........•..•••......... 658.061 PIctures, apparatus for displaying living, R. !l'ul-
Duplicatin!,: apparatus, A. B. Dick. ................. 658.037 gora ................................................ 658 255 

E��
t 
:::�

r
�a!j;i�g 

C:,:'�:: 'brown cottoii;' Abei' &; 657.979 �i�"e. drk':!�\�!����: pile holder. J. G. Falcon .... 657;980 

Kalkow ............................... : ............ (658.055 Pipe cap an!! plug. combined. J. A. Bernardi ..... 658.313 
Dye and makin g same , br own sulfur, Schwan & PIPes. locahng concealed water, Iddings & Wash· 

Zedel ............................................... 658.266 burn ................................................ 658.013 
Dyna�o speed regulator. P. W. Alexander ....... 657.908 Pi.tol. magazine. O. A. Hoffmann ............. .... 658.010 
Easel or other article of furniture, intercon- Plane. miter, C. B. McCallum ....................... 658,092 

vertible J H Milliken 658 272 Planing machine, radial, Newton & Hannum .... 658,277 
I!lleetric conductor. F. C. Sutter:::::::::::::::: ' ::: 658'192 Plow. double shovel cultivator. J. W. Gooding ... 65S.146 
Electric conductor joints, metallic cement for, ' �low, wh�el, n. A. Houser .......... ... ............ 658,263 

W. F. Barber ................. .................... 657.mO neumatIC despatch system. BaVler & Hawkes 
Electric curre nt s witcb, alternating. B. Hopkin. 658,102, 658,103 

.on.... .. .. .. ........ .. .. .. .. .................. . 658 064 Post. See Fence post. 

Electric machine. dynamo. M. H. Hurrell ......... 658'012 Press. See Ballng press. Cotton press. Draw 
Electr�c meter. J. �a�ris ....... .................... 657:003 press. . 

S��de tlxture, WIndow, J. W. orbes .............. 658:ali' 
��a��!�� .. ��� .. �.

i
�����

, 
. •  �.����� .. ���':. �' .. �: 658.091 

Shaft couplin!': discon'o'eeting gear. C. Van Gyn .. 658.302 
Sbearmg machIne, anImal, C. M. Palmer .......... tibS,OOi 
Sbeet metal, apparatus for perforating designs 

in, N. B. Evans. .......... ............ ........... 658.082 
�g'11t metal bending maChine, F. Thom ........... 658.077 
Shrrt: !!;p���t

e
kA:'i,;ra.ei::.::::::::::::::::::::::: �:m 

S
Sgoulder brace. L. S. Long ..................... : ... : 658.111 
S
trutter �rotector. M. E. Woodworth ...... , ....... 657.999 
S. 

t';[.a • • E. Klu!':e ............. ............. .-...... ·657.986 
slfa�e:�: N�fd'.�·:::::::::::::::.::::::::::::::::::· =� 
Slats to. canvases, device for attaching. J. Mac� 
Sl ' 

PhSlI ............................................... 65 7.948 
'P .ocket, H. R. Hardenb urg ...................... 658.063 

�ll?W gOlD pressor. W. We.tlake .................... 658.167 
S 
°
l
�r . eater, H: T udor .............................. 658.195 

so enIlg machIne. can, E. P. HOlden ............. 658.176 
o ower. broadcast seed, B .... Howard .............. 658.318 
8Plll�lDg and twi.tinlO' frame. A. Mason ........... 658,154. 
S
Poo stand. I. C. Lincoln.. ... .. .. .... . ............. 658.186 
S 
qu�e, adjustable framing, S. J. Hester .••.••••.. :658.262 
taC

k er, straw, P. Boger ............................. 658,002 
���d�r·s·i!a;;;o�i fti'ii'd: .... · ....................... 658.095 
St.arcb tr�ating appar.atus, C. B. Duryea •... . .  ' .... 658,105 

�team boIler. J. J. Cam ....................... 657.912. 657.913 
steam boIler. E. N. Janson .......................... 658.110 
S
t
t
eam bo�ler, I. Sedgwick........ . .................. 658,096 
eam bOl,er, Thompson, & Muhring ............... 658,300 

Steam cylmders, expansIOn compensating device for. E. Koni!':..... ...... ..... ..... ............... 658.0l!i 
Steam engine. F. H. & F. O. Ball .......... 658.199 to 658.201 

��:::�:g:�:t��: �������.��.�l�.�� 
.
. :
.:.: :.:::.:: •. e:s.� 

��
eam genera�r separator, J. L Tbornycroft. .... 657.!}68 
ea� motor, . Jonsson .................... ". , " ... 658,014 

StockIng or hose supporter, L. A. Crockett. .•••••. 658,170 Stopper. See Screw on stopper. 
Stovepipe. C. A. SmIth.............................. 657 992 
Strippmg machine attachment. W. F. MCA\lI8ter 658:218 

�tu.ffing box. C. C. Conroy ................... .... .. 658.207 
WI!��tc

�ee ElectriC current switcb. Railway 
Table. See Extension table. 
Tables, rotatable center for dining, G. H. 

Schroeter ............... ' ......................... 657.96:1 
;r:��:.'a��';;"w.:'t"e�ir��. W. Swift. Jr .............. 658.(J76 
Tanning and dyeing prOcess, combined , F. W . 

W�tenber�er ... ........................ ........ 6.">8,032 
�erchtiDg deVIce, music. L. McLaren .............. 657,95:1 
T� ep one.relay" W. G. Urmson .................... 658.301 
'l'

h 
era�elltlC devlce. A. W. Su:ti;ger .•..•...•. .••..... 658.0'l1 

Th 
r"t 1 Cl'fier• o. H. Boltz ... M ............. ....... 658.232 

'l"
J

o t e, . Scbutze • . '" .•••. ¥.� ............. •.•.•.. 658,100 
Tie� 1l§��ofiare �e. KWa�:#;,: . iie·:···· · · · ···,···· · ··· 65

7,943 
T!n, making ph o.ph or, G. Irerthold ............... 658.230 
Tin?alate machinery, hOisting device for. J. F. 
T b a wcett. . .. .... .. .... . .... ... .. .. .. .. .... .. .. .. .... 657.925 
T
O acco CUrIng process, C. F. Smith ........... '" 658,04:7 

Tg�:
c
cc� �f��:�:���i��l:r· �d ��iiii extrru;: 

658,059 

T 
t0J!" for. Hughe. & Rae...... .................... 658.178 

T��:S: ��
i
1r';!�la�:.�·.����.���:::: ::·.:::::::::::::::: m{f:) 

Toy. mobile. M. J. >lteffens .......... ............... 658:026 
Toy plano •. A. SChoenhut ............................ 658.264 
;r:ra� 

F
arr'er. P. A. Prudhomme .................. 658.121 

ra!n ndlC�tor. Six & Daily ....................... .. 658,200 
Tralll�. �evlCe f?� preventing derailing of, L. A. 
Tra�.

n
se� ���I';:'ap:"""""" .. : ................. 658.174 

�r';;ley. 
t
W' A. Dag!':ett ................... .......... 658,243 

T�b�l�� �:il�s .
A
m:c'l:i��

elor ·tiiiinii:(i·imbOdan: 
658.

� 
���:. :g:l f,7,'lS��: t. ;�W:'��.: "::::::. ::::::::::::. Turmng regular forms, tool for E. A. Havens. ... 658.000 Tylnl!' machine. parcel. J. C. Collins ............... 658 206 
'I.�ypewriting macbme. E. E. Barney ................ 657:\178 
T
ypewritin� mach!ne. J. E·elbel. ............ 657.927. 657.926 
ypewntmj! mach me. H. W. Merritt ...... 658.156. 658157 

Umbrella sti�k and billiard cue lO'riP. H. Mendel.. 658:042 
H

n�Versal jo!nt. F. E. Bocorselski. ...•.••.•.•..•..• 658,057 
nIversal jomt,. J. Jetter ............................ 658 005 
V
Valve, gas.eDg',me, A.�. Lazier .............. ...... 657:988 
a1v:e gear spnng tensIon device, L. G. Wulbern. 

�:
g
:�1:.

f
�0"f6'.::6. ���oienii.ii::: ::�:: ::::::: ::::::: 

teg!c�e, motor, H. J. Lawson ................... .. .. 
V

e
h
IC

l
e. motor. C. T. bhoup ....................... .. 

v\!c
l
e runpmg gear. G. M. WOOd ........ ......... 628.306 

e �c e. spnng, A. Schubert ........................ 658 28[) 
veh�cle wheel, motor, C. G. Ensign ................ 658:249 
VehICles. automatic maximum speed goverllor 

for electrically propelled. H. P. Par.ball ...... 658.117 
VelOCIpede wheel rim and attachment. E. W. 
vei'!��:

s
�in�actiiiing·articies· �irom:' C.' W iii� 658,00:1 

Ve:t�fa���:" See 'wiiidow ventiiator· · · · · · · · · · · · · · ·  657.975 
Ventilator. T. C. Avery ...... ........ : .............. 658.169 

Ve.sel for carryin!,: paBSengers, A. W. Bibby ...... 658.202 
Vote regIster. and recorder. H. A. CliJl'ord: ........ 658.2.'lti 

VotIng machIne, C. Christensen ....•.•...........•. 658,204 
�agon re!",h clamp. W. H. Weber ................. 657.997 
wagon tall gate. J. M. LilIpop ...................... 657,!M6 
W

ago!' unload
h
�r. W. Barclay ........................ 658.311 

W
a.hmg mac me journal box, D. K. Tullis ....... 658.052 

water clo.et. P. J. Madden ............ ............ 657.\189 
vila�r closet bowl. C. SChi:tl1in ...................... 658.222 
W

a r tank. M. Shapiro . ..... ....................... 658.161 
W 

a
�
er tU

h
be pOller. Casey & Hedges ........ ....... 65R.OO3 

w:t:�e�. :t�Ck: J: 8�ft�
lgaie::::: :::::::: ::::::::::: �:� 

�:lls�����t�.f.rt'��
t
��e�·�.1.i:o�,:'y�: ��::::::::: �;�M 

Wheel. See Vehicle wheeL Water wheel. 
�geel' P. C. CampbelL ...................... ....... 658.23:1 

ee • B. J. Dlp:ock......................... ... 658 004 
W\nd\n!': cops, S. W. Wardwell. Jr. (reissue) .. ::: 11:656 

WI�Ing' cops or balls. apparatus for, S. W. 
W. 

ar.d well. Jr. (reissue)........ ................. 11:855 
!ndm!ll. J. 11. RIckman ............................ b'1T"95!1 

W!lldmIlI. E. �teude ............................ .... 6IiiI:129 
�!ngmill. O. J. Ziegler ............... .............. 83'.\177 
W

m ow ventIlator. C. O. Meurk........... .. ...... 657.949 
Ire cal?l �, manufactw'e of fiat, E. I. Parson ..... 658,1l� 

�!re .phcmg .. ,,,,,hine, H. Jacob . .................. 658.100 
W
!re stretcher. H. Jacobs ........................... 658.149 
W
lre

d
s��e.tcher. R. Thomson, Jr .................... €58,132 

W��dwo
l
:kfn�o���'ftrge Ebr�b

M���c1im·ent.· ·ii: 658,271 

wo�
a
J:;�iig· i.P' arat;;';: 70: Ende 'r iit 'ar::::::::::: �:�zg w ork s�ppo�t, kObinson & Graves ................. 658.191 w

W
oven abrIc. R. John.ton .................. 657.940. 658.181 
oven fabric, W. M. Steven.on......... .658.200. 658.298 

X·ray apparatus. coin controlled. F. Neugebauer. 658.018 
Yoke. neck. J. H. Youngen ..................... .... 658,079 

DESIGNS. 
ElectriC furnace. A. H. Cowles ................. ::::. 658'315 1 Post or.pole base. C. L. Barrett ..................... 658.312 

ElectrIcal curren,t II?-dlCator and recorder, maxi. ���ss�re trans!lntter, L. �. Prescott. .......••... .. 658,220 
mum. E. C. Rlmmgton ........................... 658.arJ !ntmg machme, J. L. Flfm ....................... 658.20\1 AnlO'le couplmg II G Thompson "'3224 

Emi!roidering machine. E. J. Klingenberg ........ 657.9U Prmting .machines. sheet feeding attachment for An ' ttl �' k j . .. .................. "' . 

En���. 'ir�ta�
aS

e��&�:- S�m 
o:n 

g:�lene en· proS::ili�� tri!.t���fni· davie;'- 'for " ship.: pneu� 657.920 Ba�;;�o.;[orter. C. 'w.°�"iiie;'ke:::::::.:::::::::::: �Ni� 
Enuine f el o 'lleeder 01 'I.' .g K d 658 �'7 matIC (1 Ja czarski 658 265 Badge. J. M. Molloy ................................... 3�.2f" 

� u ,  • gas ene. . C. enne y .. ."j •.. n ....................... ....... • �elt. L. 'Sander ........ .................... . ............ :13,208 
En

'¥�£n;�£������ .. ����
c
�.���� 

.
.. ���� ... .": • . �: 657 941 }:�':��'b�'8����'tt,'n<;t�����y:· :::::::::::::::::::: �:M� :S:li body. J. HIlder ................................... :l:l.2I9. 

Engine rever8ing mechanism, G. W. Ander80n .. 657'909 Pump. double,actiog. Stukes & Smith .............. 658,325 B'Jl' orJ'ame�t. bodICe. J. Hilder ............ ........ 3:1.21<1 
Extension table, �'. P. Musser ...................... 658' 275 Puzzle. F. Favour .................................... 658.08:> B�ti��. M�h���u������.�.�i���:�:::::::::::::::::: tl� 
�'abric. See Woven fabric. • Puzzle. C. A. Smith ................................... 658.097 Cane G Stocker 33"� 
FabriC renovator. steam. Allen & Hall ............ 658.326 Ra�k. See Display rack. C • .  .. .. . .................................. . .w 

F te G W Tho 657 7 Ralls, manufacture of J S S 607�' C
ano

bPYb
cover fra!De. W. Duguid .................... 3.3'2.'35 

Farm ga • . .  mpson............. ........... .96 It 1 • • • eaman................ v.� 
c
a
R' 

a y' •• R. Hmckley ..... ................... .... 3.�· 2I1 
ee

�ill:i�t:':� .. ������ . .. � .. �:. � ... ��������:�:���: 658 245 R:h::� �����g f.a1:' s1i-:in.��������::::::::::: �:� E1 ar •. hor.e, H. Clark ................................ ai228 

J
eed wa

E
te:\i:re

B
gulator. automatic. C. J. Coleman .. 658;239 :aUway rr.stem. elfct�cF 

W
s' 
Robinson ............ 658.07g5 G 

G:���';,�!l. ��l.' h���.� .����� .. ::::::::::.: .. �: ili'� 
ence. . . ateman ...................... ......... 658.001 a ,,:ay e. m\,ta IC. . . wanson ................ 658.1 1 

H
a. 

tbUl 'Uer
t�iP. C. W. Noke .................... 83,220. 33.'221 

Fence po.t. N. A. Taylor ............................ 658,298 Reapm!,: machme stalk raising device. E. Ull· ea er sec IOn vert � G E D 
�·end�r. See Corn and cotton fender. mann, .... ........ : ... ............................ 658.133 Hln e b' J N"i;a . . owne .............. 3.'l.2.'13 
FertilIzer and makmg same. E. Richter ............ 658 021 Reed. uDlversal WarpmlO'. H. C. Dreyer ............ 658.104 H g m�m e{'v H' pencer ........................ 33.222 
File ca�e and Index. combined. I. L. Unter· • �e��eratw· Lil F'.'ldklr!'her .............. 6i>7.929. 657.930 ���� J'6'�p'it':-tment:s�i.�£r:�g:::::·:::::::::::::::: tl:m 
Fir:::::.:ill�8.Z�;;e: copJii;"a: Treece::::::::::::: :·ftJ R:fn

lBh�fder 
e
�Oll?;e�'&"�r:��':,'i · ... ����. ��.���: .. 657.969 p:d,s

r
cllt."�'i'}�/';;. t'a���i,n,t'i:'iiii"""""'" tl·� 

Firearm safety mechanism. double actiOn, M. • RIbbon �older. T�lor & Good ...................... 658.051 Pipe cnuplmg. H. G. Thompson .............. 3.3$.!5 
. Bye . ......... , ...................................... 658.3U Rock drIll head, . . A. Dudley ...................... 1;58.060 Sewmg machine feed bar shoe :i .. S .. Gorto;;,: .... • 3:1"'9 

F!re extm(1).ishmg cOJppound. J. Tombeur ........ 657.\170 �a jaCkS�'� ' McCarlston .......................... 658.276 Stove. camp F. H. Buzzacott' . . ... � .. aa:2tl2 
Flfep�oof wmdow. VOJgtma'!n & Pomeroy ........ 65'{,996 er. e� hade ro ler. Stoye, heatii:.g. H. P. Cope ... :::::::::::::::::::::::: 332M 
�lo,!rmg. sheet metal. F. VOlgtmann .............. 657.996

1 
Rotary engme. MOBS & Imboden ... ............... 658.190 Synnge bag. fountain G. S. Van Pelt 00'216 FlU Id under preBSure. apparatus for actuating. Rubber dam clamp" J .. W. Ivory ....... : ............ 658.179 , ............... uu, 

�R. Conrader ....................................... 657.917 Sample bag, J. S • .t1errlOtt ........................... 658.147 I (Continued on page Z06) 
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W
OOD or METAL 
Workers��� 

Without Steom Po .... sbotdd 
w.. our Foot. And Rand Power 
Machinery. St!lnd f,or Cntruogntt5 

A-Wood·wo:rking MncWnol'Y# 

'V a�!On reach wearing plate. E. Quirk . . . . . . . . . • . . . . .  33,227 
\Va,ter.bag, (7. 8. Vall Pelt . . . . . . . .  , _  . • • • . • • • • . • • . • • • •  33,2l5 
\Vomlen dish M. Chevrier • • . . • • • • • • . . • . • • . • . . . . . . • • .  a;;,lli 

'I' R A  DE MA RKS. 
A 1I1Il1111lition. Nohles J':xpll)��ive8 Cumpany . . . . . . . . . 35,031) 
A p}ltll'el. (,'ertl,lill Ill.lIlle,1  arti('le� of, Hutchens, I Lowe & \V l ti l imnllll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.05:'; B-Lnt.he". etc. 

SENECA FAllS MFG. CO. 
695 Water St . •  Seneca Falls. N. V �l;������::1 Apparel. cert llill l l llmec1 Wearilll!, A. P. :\lc(yraw . . .  35.05-1 

� .\ j J J l!lI'p/. ,'ertnill IUlIIH!iI WPHl'lIlll . .'\1. n. "\lir�ky & , _ . '  
t flillpany .. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . .. . . . . . . . . . . 3n,();):J 

Foot and Power 11 1111  ·I'u ,·,·.·, L . .  ' h .·�. I 'lall-
('nt, �1ulJ)('r�. n tHI 1 ) 1'1 1 1  I' J'(':t�&:I'ioI_ 

SHP.PARO LATHE , • •• 13!I W. 2<1 :<1 .• l·lnclllllli t i .  o. 

The Fraction of  a Hai r's Breadth 

STEEL ROllS 

.-\ ITnWI'f)ut. " .. 'l' . .  Ja llle:-: . . • • • , • • • • • • • • • • •  , _  • . . _ . . . . 3.).111 
Bakpry prurlu(:ls nTHI ('1 I I l h'f'l lollt'ry, cel't ain 

IlHlJIPd. XafinuIlI 1U;o;.CIlit COlll pany" . . . . . . . . . . 35,108 
Bal l  and 1'ItI( ·ket fll . ..;t�lIer:-;. f ' ( J 11�ohdawd }<�a:-;It"lIer 

( ·Otllp:llly . . . . . . . . . . . , . . .  , . . . . . . . . . . . . . . . . . . : . . . . .  ;l;-l.l:tl 
�:�:��:'. �:�,

t
,���··;I�:il�:i y��·���i�'�e(�,�,':��:;!� �i!�l;I��::rri';'l �Z:�� 

B('\"(�r;J:":(·�. e«'l'talll  !llIlIll'd l i l l l lH! . IH!(fIH��Jle f)i�-
I lihUljllg' CnUqHHIY . .  . . . . .  . . . . . . . . . . .  i15,OGG 

Bntlk� ;1 ' 1 ( 1  pamph lt't:-. I\ . �. [';It f('r�OIl . . . . . . . . . . . . . .  35,Q!)O 
Buot.i'I IIlId !o1 l h l(':'; • •  I I , relal!, :\Iarsh & COlllpally, . . . . .  3;")'OUl 
Botlts and :-:lioe�. \'PrJaill Illlml!cL Bartoli !-H'otliers il5,05S 
Boot:-: a l l d  :-: t I f W:-:. ( ' Ia�. ! i ( '  HlJrilll! rOI', l ; lt'ndalc "�Ia�-

1.1(' f<atll'ic� <.:oltl/la!ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :�U)4:� 
B l lot:-:. :-: l l t le� alld :-. l \pPt!I':-:. :-lharnod &. Crook� . . . .  ;-l.").()4.t 
Bn�al h w a :; h .  ,J . I .. J Je  Zeabault.. . . . . . . . . . . . . . . . . . . . . .  :1;j.U.sl 
B l l l t e,' . . L : l l i l erl IJllnish Butter Preservill,l! Com· ,'� . pailS . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,1;).H1b 
('alJlled l!oorIs. et'rlnill 1lamed. Padtic Coast COIl-

df�lJ�ed )li1k Ct ll"l 11 III IIY . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 35,Oj';! 
Card:-:. "laying. New York CI,Jllsu\i(iaterI Ca.rrI Com-

pany . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 35.041; 
Cemellt. Port lnnd. Virginia Port land Cement 
Cho�g;�r��I1Ailr·(�I;ly · .. t: �··i'Y:·. : : : : : : . : : : : : : : : : : : :  � : : : : : : :  ���:n6 
rm::::�: �:jl�t�; �;t�I�:���r�;;:�WI��I.�· .... .... :. :::: :::: :35,iitri. �E:���;1 
Cotfee. l' I l J i t h  Brllt I i  el':-; l'onlpaIIY · . . . . . . . . . . . . . . . . . . ;).:\lh;K 
Ct"lIn pre�se::;.. \\'. De Puy . . . . . . . . . . .  , . . . . • . . . . . . . . . . . . .  ;i;-,.(Ji;!! 
Confec'linll, \V. F. :-'lI·(I(:k�I· . . • . . • • . . . . . . . . . . . . . . • . . 3:-"107 
llisi I l l�('tallts, V. Cel·vello . . . . . . . . . . . . . . . . . . . . . . . . . _ .  ;)5.U�k� 
Drll!f:-:, cel'tai l l llHllled. (J KIH lwtter & COtlIIHln y . . . . :FI.lt2H 
"'Iour, w h�;l1. K('lIItewe� ' tJlI I I'IlII)' . . . . . . . . . . . . . . . .  ;):), 1 1:'; 
jl'IOlll', w hp a t ,  1 ' 1 1 1 1'< l> t l r y - \\'a:: h h l l l'lI  !thlll!' .\1 i l l  

Cnlllpally . . . . . . . . . . . . .  , .  . . . . . . . . . . . . . . . . . . . . . . .  3;;.074 
for flatt�ning wire for all pur\lo�es 

:::rr Send /0)' circulars. 
Lilli It cd . .  . . .  . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . ,)a,O,a 

1'( II ;�:�; I�:�'�.! :a
.
r

.��I: .. I �.'.�l: l :'.1. � �1� I.l� �1.1�:! 1� .1:1��:��·��.� '.1.:1.1.1� ;{;).H)!I I 
Ftlod� �tlr :-: heel)' hor�(·:-:. ; 1 1 ,(\ pou l t ry, Bovine, ., _ _ _ 

BLAKE & J O H N S O N ,  ' l  .. a p i , , , p ho l l'-", "I' . .  \I yel·s . . . • . . • . . . . . . • . . . . . . • . . . . . . . .  :1', .0:;' 

I 
t ! I\ ! J I . , :l l e \�:in5· · 1. l ! i l� . 1 1' . . : . ... . . . . . . . . . .  _ . . . . :{tJ,()I�I. :��.Oti.� 

P. O. Box 7.  WATE R B U RY ,  C O N N .  ( . \ 1 1 1 1 .  k,lUl l ,  I .. 1 \ i l l  � ,  t i l l  �\;, { ()IlJpallY..  . . . .  . '  . .  1,l,I l h  

______________________ 1 1 �:I�:��!�I��;.('�,I!';1l� I" ,\,'J:' (\;�;;;:i�:;li '  l ;lli:I�C·)�(;s,· · ';ilr·le·y ;·j;-J.111:! 

N E W B I N OC U L A R .  
rrlw 'l'l'ii.:dcJ'.) 

�mall as all opera I,!la�s. :\lol'e 
powerful tbnn t h e  largest Held 
�Ia�s. �e'n(l for Ci./,clll;,rs. 

Q U E E N  & C O .  
Optical n,nd SCir1ltific instru

ment n�o'rks, 
1 0 1 0  Chestnut Sireet. 

l'.EW � UHK : 59 FitUl Ave. P H I L A n l':r.l'l I(A,  PA. 

T H E  E U R E K A  C L I P  

Dllplex )l:lU-1Jet ( 'umpnlly . . . . .  . . . • 35,120 
, J e w e l  Sttllll' ,  .J ul'r).!I'lI� BrIll hen.... . . . .  . . . . . '  . . . .  35,035 
Lalllp� amI lalllel·!I:-;.  ('ertain nalllerl. Dres�el Hail-

way f..a mp \\' !Il'  k!' . . . . . . . . . . . . . . . , . .  . . . . . . . . . . .  35,123 
Laundry p()wrler. L \\'. Bil!l!llr . . . . . . . . . . . . . . . . . . . . . .  35,Il34 
Ll'at her, ht.H l k u I I H tel'�· IIl I d  pllekl�t hook. Ottu H .  

OPlwnheilller Co ll lpaIlY . . . . . . . . . . . . . . . . . . . . . . . . . .  35.0,t� 
Lent.her. ccrtain named, A .. 'J'rl ):-;Iel  ..\: :-'111\;.: • . . • . . • • •  3:).0,U 
Liquors, e(�l'I a i n  l I : l llu!d nil"uiJ l l iit'. ,J. H. 1{(',I!IlIl . . . .  35,fJ2( 
Llqnor':;. �pirittl(lll�. '\'oclJilH B I ' l tlhcr�; . . . . . . . . . . . . . .  35,105 
:\iadlincry, electl"ie nppnra! U:-:. allti  SI1IlI)lv parts 

� !:,���'��;�;, . ' c��·.t��.i� l . . 
J
.
I
.
l� llIed .

. � ;  �.I��.r.I�� . . ��I�.
(��I

.
·�� &S,U')!! 

:\1 eflil.'a I COflllll)J1llci:o'. cp.rlaill Ir;ulled. "' . .  1 Gal'd� 
I l e l' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �5,099 

:\ ler� ���I
c���t�.,.u �1.C�� . t:�� . . 

l�·�.
al

. �1.1�'.I�t 
.
.
. .  " �  . . . 

tOEJt �I��"��: �-).028 
)lerlil;aterl gu nl.  SI el·!i".c- Heliledy ( 'ollJP<lny . . . . . . . .  :1:"),0'27 
.\'Ierlil.'ateri snap. l<; . .\-1. Bart h e L  . . . . .  , . . . . . . . . . . . . . . .  35,O:r.? 
�lediellJlIl PI'f;>plll·atitlll'i'. t:ert.ain nallied. �utshell  '!'be most useful article ever invented 

tor the purpose. Indispensable to Law. 
yefs, Erlitol's. Student 8, Ballker�. lnsur. ance Companies and business m e n  gen· 
erally. Houk marker and paper clip. 
Does not llIutilate tile paper. CUll be 
useLl repeatedly. In buxes (If lOO for 2;'>c. 

� )leJt�{:;�rli:,';��: I'tl
l
'
I:�::�;;I:;i.t ;;,;;�: 'l:ert:l'iil lil'lillerI: ' i l :  �15.0fl8 

o �ehnnrlllaJl . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :1.').1180 

Z �lerlieine�. certain lHuncrl. I I . K �mall. .  . . . . . . . . . . . .  ;�5,(f.lti 
? Merlicine:.;. t:ertaill HllmcrI prnp l'leLI \·Y. C. :-;. ,  

��d ��t\�g g:1:t�
lr��c�rk��1�;11i b\���Oc���t 

Of price. Sample card. b¥ mail. free . .Mlln· 
y!ja�t(.r:.� VoxL;�i�1fl:)�!�:a:�lfi����y: 
ECONOMY I N  GAS E N G I N E  I G N I TERS • • •  

is reached in the "AU'l'O.SI'ARKER." 
It won't burn elecl l'ocles. Saves 
cost in one yenr. Hl.1l1cIreds in use. 
Extremely durahle Hnd every Jlla� 
cbille guaranteed. Will last f(lr 

d ��I� }J\'�n I
I
L�� �����fl\!��) �, /���� 

or Sl,eed Of ft\"-whe(�I. Hal l cry ron· � tirc r dl:toen:i"Nl With. nUl LJ • fn�t
cned tQ Hour us shown I I I  Clit. �b.e l� x IO x � Incbe . Weight 23 lb.. )t"IIo 1(" either 

��9fsr<Gl�l� 8fi��:1 '" ji��Jlt.JI)/:.r�l'c:t���::,�;,i:,�,. J uri. 

The Olds Gasoline Engine 

�s��6�f��\ �"2���de 
complications. 1 to 
50 b. p. stationary. 
Small sizes selt con
tained. 4�, 8. and 15 h. p. J.lounted ell
�ines. 2 t o ;)Q b.p. ma
rine. Send for com
plete catalogue. 
O l d s  Motor Works. 
Box 418. Detroit. Mich. 

"NEW YANKEE" 
D R I LL G R I N D E R .  

A M ECHANICAL T R I U M P H .  
50% o f  time saved. A l J  gauging and near

ly all adjustments done away witb. 
Any C l earance Oblained I nstantly. 

Catalog of '1 styles, belt or f"letlri \:�ll. 
WILlIAR'l'1I & lloR11.\� CO .• 

Grnnd Hnvld",. llh'h., l". � • ..\. 

WE L L 
DRILLI NG 
Machines 

Over 7 0 sizes a n d  styles, for drilling (·itber deep or 
sballow wells i n  a n y  kincJ o f  soil  o r  rOCk. Muunt.pd 
on wheels or on sil ls.  \Vith engines or borse powers. 
Strong, simple and durable. Any mecllanic call 
operate tbew easily. Send for catalo�. 

WILLIAnS HUO!' • •  Ithnca, N. Y. 

WARREN'S N atu ral Asphalt Stone 
Su rfaced Ready Roof ing.  

Has '2 ill" h The �urfllce is c()mpipterl 
nt the fnctol'.\' and rloes 
noT require "aintiu.!. Dur
ahle anrl eCollOlllicaL COIU
paratively tlT'e-prnof. Has 
:£ inch Ill!) �<1g�. GenUine 
T r i ll i d l\ d  asPLJalt. De
s i g  n e d  for IlpplicatlUn 

witbout the bell' of sk.illed rooters. 
Warren Chemical & Mig. Co .• 85 Fulton St .• New York . 

THE COBURN PATENT TROLLEY TRACK 
HOOSE DOOR �� 

H ANCERS......; �...bi�" 
Tbe first made witb adjustable track. � I 
Tbe track can be put up in 3U m inutes. ". 

IfF Sena J 01" Book. , 

The Coburn Trolley Track Mig. C o . .  Ho lyoke. Mass. 

Archei'. . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . .  . 35.0n, 
)Ieta1 tJl be� tlf a l l  <i(·\�(' r i pT h'Jl:';, J . l l l yrI &, J�hlyrI . . . ;{),flS8 
M i neral waters. 1 ) \1 q IH.'�l\e J J i:-:lrilmting ( 'nmnall)-

:-;;).Olj4. �.).f)f;:) 
Q i l .  toilet . .  \Iaiz.e PrCldUds ('ollipany. . . . . . . . . . . . . . ;i;'},07!1 
�\���������8.\i�. I

{V.Cr!;�t��:k : . . : : : : : : : : : : : :  : : : : : : � : � : : : :  j�: llli! 
Opt!"cal in:-:lrtllllents. certllJlJ nlllllerI, H irT11 IIf c. 

Zei" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  :15,019. 3: .. 00() 
On!an:-: allrI pianos nnd. parIs thereuf. A eolian 

Company . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . • . . . .  ;X).();)�. :{;"1.040 
P:wel' uml IlIlller SiUIlS, J. hrelstruem . . . . . . . . . . . . . . . .  :;;J.04fJ 
Pens. foutllain. L. II;. \,Vlltf;>J'man Company. . . . .  . atl,(HR 
Pies. H. Coppel'thitf' . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (\;j'(170 
Polishing C()rnpIllll"lri!oi. \V. II. Smit b . . . . . . . . . . . . .  :{;)J1�-l 
Polishinl! III' ht \rll l � l i i l l ![  metals. I IquirIs for, \V. ] 1 .  

Hoople . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :i5.().')ti 
Preparatic)tJs I O J' t li e  cumplexiun. (;. '1'. Brandon . ;J..j.078 
Preserverl ,l!onds. t:eI'tHi1l llamerl. \V. L. Chadwick 

& COIlI�JllIl .L, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .  . B5,071 
Remedies. cel"tnin nllmed . . J. ,J. J�eek .. , . . . . . . . . . . . ;-':5,082 
Hemetlies flU' ('l'rfllin Ilnme<l rliseases. illternal. .J. 

'r. S m i t h  . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . .  ;.}.),lOfl 
l{emerlies for �kill  d i s.ell:-;e�. X, )l. C;t1ber. . . . . . . . . .  35.0;H 
Hemerly. ( !yspep�ill, I" ui rc'h i l rl Brother� & II'u�ter .. ;-;.\O:�O 
l{.ubber b e l t ilJ,I!. I.mskets. hl ):.;e, Hllrt packing. Pepr-

les� Itubbel' )lallu faetl11'ing ClIllIpan)' . . . . .. . 35.f)!);-) 
Sand amI em ery paper and l' loth. (;lliun 8und 

r»aper COllipany .. .  , . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  :{.1.t1.H 
s".tW�. hand. :'ilIltl lu1,..:\1111 1 J1 f;lC'tllring" Com'.any . . . .  ;�!). 12:? 
Sbirts. gentlemen's. l:'�llrl &. W i l�on . . . . . . . . . . . . . . . . . :3;\f.6:! 
Sboes. Annex !;'h(le ( 'om pany . . . . . . . . . . . . . . . . . . _ . . . • ;;a.tJ!'t, 
Shoes. G. P. "�ranco1. . . . .  :)i),OHi 
Sboes. Green- \Vbeeler Rboe ClIllwaIlY . . . . . . . . . . . . .  :15,tl92 
Soall. cleaning HmI polbllinf!. \Vhittier Coburn 

Compall Y ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.08;' 
Soap. shavin}! Hnd toilet. .1. T. H"bel'tson COIll-

pany.· · · · . ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;';5,114 
Soa,.'. �( laP IH'wtier&t, llllfl :-;oap compounds. Thav·er· 

;\Ulile CIJlllpl1l1y . .  , . . . . . • . . ' " _ . . . . .  . . . . . . .  � . . . .  :{tl,(C�; 
Soria and bnkill!Z puwder, bakinl!, Chul'cll &. 

Dwight Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3S,H2 
�peeitlc for certain named diseases, }I'oster-)Iil· 

bUrll Company . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  :-1'").101 
Starch, Eclipse Rt.arcb Company . . . . . . . . . . . . . . . . . . . . .  :1;),tl7:1 
Suspenders, Enstman & Specbt. . . . . . . . . . . . . . . . . . . .  ;{5,051 Syringes. V. A. "r ilbot"t . .  . . . . . . . . . . . . . . . . .  " . , .  ;;5. 118 
::;:'yrup . .  Ulucose SUUllr Heflning Company . .  , . . . . . . . . 35,Otj!1 
rl'berlTIlC Ilpparllt u s ,  certain namerl. \V i1liam S. 

Haines Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &i lHl 
'J'hermo electric I!enerator� . •  J. \V. Harrison . . . . . . :�,m7 
Th reads. yarns. amI shoe laces. linen cutton. a 111\  sllk. H. Fawcett... . . . . . . . . . . . . . . . . . . .  :5,�.fl�!� Tuilet powder. \VHring &. Company . . . . . . . . . . . . . . . . • );).0 , 1 ,  
'l'llilet preparations. ('enllin named. :\'1. G. IIill . . . .  ::;;")..077 
Vehicles amI pans t h ere(lf. automatically pro-pelled wheeled, Keystone )lotol' Company . . . .  , :{5.12-l 
Vehicles, motor. F. A. La Hoche . . . . . . . . . . . . . . . . . . . .  :{'''J.IIS7 
\Vasbing powder. (.;. JI�. Clapp . . . . . . . . . . . . . . . . . . . . . . . ;{.�. l I t) 
\Vatcbes and portHbahle cloCks. \V. C. Ball . . . . . . . . :-{;).()t7 
Wbisky. I,. �lcC()l"Inick . . . . . . . . . . . . . . . . . . . . . .  35.000 to :l5m3 

LABELS.  
.. Chicago American." for ci.l:'ars. R .  Paley . .  , . . . . . . .  , 7" S1 
• .  Crow in Your 'l'broHt.," tur coul!h lozelJ.2'es. J. 
• F����:��:�I8'" j 'f'(�i,'n ',neciici'lle: ' j)iilet' & ·fie"ft"o88e·,·.· . +:��� 
:: ��:I(�e�;;i}?ltc\�eg��.:g!':t�;.a��vl�I;�;:vC�)�I�I��y�.l� :  . . . .  +:f�� 
" O l rl V i r.dnia Corn Helish in Oil," for a relisb, E. 

I. .1"\ I\'lIrl1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.787 
. . Plymout.1l  Hollerl ( )at:-;." for rulled oats, PilIsbury-

\Ya�hhtlrll Flour :\till Compllny . . . . . . . . . . . . . . . . . . .  'i,7g9 .. PuriliH Health 1<'1ul11'," fol' flour and like articles. 
l{,ohinsnn·l)ullf( fl'LtJ )1 i l l ing Compa.ny . . . . . . . . . . . .  7,�2 

" Purina Pankake Fll lur." for m i x e d  nour. Hobin-
sOIl-Dallt"Orih .\'Ii IIi n,l! Company. . . .  . . . . . . . . . . . . . 7,7HI 

.. HaIst 011," for fnril)HCeOUS food I)roducts, Hobin-SOil. Danforth )li IIiTl� Company . . . . . . . . . . . . . . . . 7,jno 

.. H.�llstnn HOllJiny (�rits." for grits. Itubillson-Dan-
tiH'(h :\OUllillJ.{ CouIJmny . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.i's"Q 

" �lInt1tlwer Cholera Cure," for a mediCine, \Y . .T. 
ltoberts '\l�rticille Company . . . . . . . . . . . . . . . . . . . . . .  i,'iSG 

' . \Vithollt :--;rew Yurk. 1tl to I." for a J!.amo� D. A. 
('alncron.. . • . . . . . . . . .  . . . . . . . . . . . . . . ...... . . . . . . .  , . '  7,780 

PR IX'I'S. 
" l I d e r i m . "  fo"l' cigllrette:-;, Kunne1 r:I'Clbacco Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2Gl .. Paris 1��xpllsitioll RUllvellir Playing CarrIs," for 
playinu carrIs. '1'. ,Jnlle� . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262 

" Li t hohte," for artificial �ltOne. C. \V. Stevens . . . . . . . 2G;.; 

A J)ri llrp'd ('opy of t h e  �pecitication and drawill!! of 
any patent In the tore!!(jill,!! jist. til' any patent in urillt 
issued Since lRfi;';, will he t"urTli�hed from tbls office for 
10 cent.s. 1 n orderilH! Dlease state tbe name nnd Ilumher 
of the patent desired. Ilnd remit t u  Munn � Co . . . )fit 
Broadway. New York. Special rates will be �iven where 
a largo number of copies are desire{I at one time. 

Canndian parents mav now be obtained bv tbe In· 
ventors for any of tile tnventions namerl In the fore
lZoing list, provided they are simple. at a cost,of $45 eacb. 
If complica!ed the cost will be a little more. For full 
in!tructlona addre!! Munn &. Co., 361 Broadway, New 

I '{ork. Other forelKu (latentAI mar al80 be obtained. 

a 
,. STE E L  P E N S  

t!!�I!�l!�1L��,. E.", �;��;:�,::; Pe. h 
WOrks.  Camden. N. I. TH E ESTERBROOK STEEL PEN CO. 26 J o h n  St .. New York. 

E l g i n  
W a t c h e  

are carned in the pockets of over 
eight m i l lion people-are known 
everywhere as 

The World's Standard 
because of their mechanical per
fectioIl, accuracy and durability. 

Genuine Ruby Jeweled Elgins 
are sold by Jewelers e verywhere 
in various sizes and sty les. 

An Elgin Watch always has word uEJgin" engraved on 
works-fully guaranteed. 

Booklet Free. 

the 
the 

ELGIN NATIONAL WATCH (;0. 
ELGIN. ILL. 

Asbesto 
Meta l l i c  

����� Packings 
S H E E T I N G ,  GASKETS,  TAPE and P I S T O N  PACKI N G S .  

';ViI I stand the big-he�t pressure fo\' either stenm or 
hydraulic work. ':1r 11/'rUe jO'l' samples ana price list. 
C. II. TI\AI�hl( MFG. L·O .. \Est. I�74), S� fearl St .• Boston, L. 8. A. 

WYCKOFF, SEAMANS & BENEDICT, 
3 2 7  B R O A DWAY. NEW Y O R K .  

R E A D Y  O C TO B E R  f 5. 

TPE PROG�ESS OF IHYEHTlOB � 

� IJ THE BIJETEEJITH CEHTUBY 
By EDWARD W. BYRN, A. M. 

LARGE OCTAVO. 480 PAGES. 300 ILL USTRA T I O N S .  PRICE 53 .00  BY MAIL,  POSTPAID TO ANY COUNTRY 

I N  THE WORLD.  HA LF R E D  M O R OCCO. G I L T  TOP , $ 4 . 0 0 .  
HeH(lel's o f  t h e  �{,H�XTIFIC A)IERICA:"oI' are Hware t o  wbat I�xtent i t  h a s  rI�voted itself for more tban balf a 

cent ury. to chronicling t be great inventions and discoveries of t he  present ("entuI'Y. Hnd to wortbily commemorate 
t l1� cOlilpletion of the ninet l'entb e�ntllry its publish�rs are about to bl inu m:t a scholar l y  and interesting volume 
whicb will pre:';l'!lf ill l'orlf'rete form , l i e  great f>1.l'ientittc and enuineerinl! al'hie\'elllenls 
of the cent ury. T h e  chapters I!ive a mo�t (,fHlIlirebensive and coberent account of 
the progress wilil't. (\i:-:tinuuisiles this as the " golden age of invention,'· resulting in 
indl.lstl·ial nnd cummercial development which 1S without precedent. A chrollolnaical 
calendar of the leading inventions is une of tlw i m portant features of tbe book. enab* 
ling tbe reacler to refer at a glallc�' to the inventioni'l and discoveries of any particular 
yenr. T be' hook is pJ'inted with l arge t:\-'Iw. IHl fine pa.per. and is elaburately i llu�tl'lltert 
by ;(f)(1 engJ'lIving:.; alJd i:- attractively bounrl. 

}<�very rearler of the S n E x TH'lC A:\IEHl('A� should possess a copy of this unique 
and timely puhliC'Sltioll .  

Tbe followinu i:.; a brief Table of Contents. Chapter I-The Perspective View. 
I1-Cbronology 1,lf Learling Inventions of the Nineteentb Century. llJ-The Electric 
Telegraph. I Y-Tbe Atlantic Cable. V - T h e  Dynamo and Its Applicatium .. VI - 1\be 
J�lel'tril' :Mutor. \' I J-The �;Iel'tric l.ight. VJII-The Telephone. I .X-Electricity. 
Miscelhmeous. X-The Steam �;ngine. Xl-The Steam Hailway. XU-Steam �avi ... 
.,ration. X l l I - Pl'inting. X l V-The 'I'Y llewritp.r. X V-The �ewing :lJach i n e .  X '·I
Tbe [t�llper. X '·Il-Vnlca.!lized [tubher. X \·lll-Cbemistry. XIX-J;'ood lind Drink. 
XX-:\Iedicine. �uruery and Sanitation. X X I -Tbe Bicycle and .i\ut.omul.>ile. X X lJ
'i'be Phonourapb. X X I I I-Optics. X X 1 \·-PhotoJIraplly. X X ,--The Hoentl!en or 
X�Hays. X X V I-nas Lighting. X X V II-Civil En,l!ineering. X X \·III -'Vooriworkin�. 
X X I X-Metal \Yorking. X X X-Fire Arms and Explosives. XXXI-Textiles. X X XII-Ice Macbines. XXXIII
Liquid A i r. X X X I V-�linor lnventions. X X XV-Epilogup. 

... 4. jlll.l Tablc' of Content". 1vith sa'mJlles of illustrations, is now rcaay and 'wilt be sentjree to anll ru .. zaress. a rul!. 
the book ·will be rea<l.y for ai.str-ibu,tion October 15t11. 

M U N N  &. CO . ,  Publishers, SCientifiC American Office, 36 1 B roadway, New York.  

THE B. F. BAR N E S  
U P R I C H T D R I L LS. 

SU'ong, '\�el] B u i l t  anel U),.To. 
nate ill Every l:Jal'ticnla)'. 

'rbe cut shuws our 20" Ill'ill whicb we 

P i ct u resque a n d  S ports m a n ' s  
P a rad ise. 

:�l��,(l'��l�1 \(11U�I'��1�T ���e�lt�!nil�(il
h

i !l
l� 

c ht�!4 ill ('«!Oit il'on. \Vebelieve it is 
just a l i t t le abearl of any other 20" drill 
on t l l e m a l'keL. 'L'he nextsize,2.3 ' swin� 
is about ready fur deli vel'y. \ Ve sball 

Mount Pocono, a charming spot in tbe highest part ot the Pocono Mountains. from which the Delaware \Vater l;ap and the DelHware HiveI' may be seen. is reached by 
t.he Lackawanna Haih·tlad. I,'irs Imtl pines eover the 
m ountain sides. 'l'be climHtc is said to be extIemely � h ealtbful. People �ufrerinu from asthma or ha�' fever 
go tlJt�n�. '!'bere are �e"'eral hl)tel�, of whicb the Ponoco 
MOllntain House HlId the \\'i�cil&;t!t are perliaps the 

be glad to send you printed matter. [�i���E� 
H. t\ RAUX Ei'iio CO., I{ockford, Ill. 

ARMSTRONG'S No. 0 T H R EADING M ACH I N E  

BALL 

Can be attached t (l bench or post. Deshmed for tbrellrlinJl the 
smaller sizes of pipe. iron or 
brass, also bolts. Has two speeds. 
one tor pipe � to 1 inch ; t be 
other for pipe H4 to 2 inches, incl usiv e. (j!:\e� the reJ!uJal' 
Arm:.;tronl! adju!>ttllble dies. Oth .. er aU ractive features. Send for JlluticnIaJ'li-. T h e .l\ rlns,roull 
iUf�. (;0., l ��) Centre :srreet, New York. Bridueport, Conn. 

BEARING AXLES AND RUB-

i�ra�e��'t 2���fl�I��'�d;'��IG��II:��2��;'tree 
!�!fc�II�W�� 

staJ!e from Strourlsblll·g. on the line of the D . •  L. & 'V. 
Tbe region is picture:-;que. and mucb frequented by 
sportsmen. Bloominu ( ;rov� Park. the b unting pre
serve. is neal' by.-ltevie1V (J! llevj.(�·lVs. 

K R O M S K O P  
Color Photography 

. 
Nat /tre's Re.ttex! " 1t seems af-mnst a rnirnc1,e ! "  

• •  To tbe ltlready long li�t o f  marveluus devices whicb 
will come inti) common evel'y�()ay use must be added 
this last and most 11leuJoioing �ift nf sciel1Ce." 

K rOJlIskol)'S K rO.lf�KI·nlns and Kl'olllsko)" s (.'anICrns, now ready. � SrUfl. :stantJ' frO" bonkll't • 

IVES KRO)[SK01' C O :lll'A:\'Y, I licorporated, 
13�4 C " e � t n ll t Street. l' hi l a<ieiphia. 

l'A L  i1l E  Jt �tationary and Marine Gasoli ne En
)lines and Launcbes. Motor 
\Vaaon Engines, Pumping 
�ngines. 

ber Tire�.-A paper read before tbe Carriage Builders' 
�atiClIlIlI Convenl ion. Pbiladelpbia. October, Isn.t. tlhow� 
ing tile advantage to be derived from tbe u�e of ball 
bearim..rs anu pneumatic tlre� In road v e bicles. C011-
tnined in SC'I EXTIF l C A:\lERTCA"S" 8UPPL�:\fE�T, No. 
H!.·'!. Price 10 cents. '1'0 be bad at tliis office and frum 
all new.deulers. PA1,]IlER BROS., 

W- Send for Catalog. 
lUIAl'iI:S, CO:\':\'. 

Stock "izes IHo �2foot. 
Rafe, Reliable and fully guaranteed. 

Prices $ 1 60 and u p. Send for Catalogue. P I E R C E  E N GI N E  CO • •  1 7  N. 1 7th Street. Racine. Wis 

F I OS GAS and GASOLIN E  ENGINES. H:r!� �g�er 
HICH£'ST GRADE ENGINES FOR A ll POWER PURPOSES. 

Largest Exclusive (;;'ns Ena-ine Factory in America. 
l1:ngines beld in stock in principal cit.ies for quick delivery. 

SEND FOR O U R  NEW I L LUSTRATED CATA LO(HJE r.. 
FOOS CAS E N C I N E  CO. , STAT'ON A, SPRINGFIELD. O. 
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