
for the hen on this point. She just goes 
ahead and picks up the best grain she can 
see, even if the last kernel was on the same 
side. as this. 11. What number or numbers of 
SCIE:XTIFIC A)IEIUCA:X or SUl'PLE)IENT contain 
articles on liquid air? A. We can send you 
:!2 numbers, at ten cents each, containing 
articles upon liquid air. 12. What other up
to·date literature can I get on the suhject 
of scientific nature'! A. Hardin's "Liquefac
tion of Gases," price $1.[;0; Sloane's "Liquid 
Air," price $2.[;0, both by mail. 13. In con
structing an acetylene lamp, what sllould he 
the relative sizes of water and carbide cham· 
bel's'! A. For the chemical action 1.i4 parts 
of carbide by weight require 18 parts of water 
also uy weight. If you would keep the gas 
reasonably cool, a much larger proportion 
of water must be used. 

(8398) P. H. T. writes: I send you a 

drawing of a circle divided into seven nearly 
"-'lual parts. A professor of mechanical dra w
ing, to whom I submitted it, said that as far 
as he knew it had never been. done before. At 
the suggestion of friends I send you the draw
ing for insertion in the SCIE�'l'IFIC A)IEIUCAN, 
if YOll see fit to do so. 'I'he accompanying 
calculations show its accuracy within 0.[;340, 
thus making it practically correct as far as 
mechanical drawing is concerned. My age is 
13 years. 

...,..,'-.-__ -,3 

A CIHCLE DIVIDED IN SEVEN EQUAL PARTSa THE PARTS 
AHE NOT THE EXACT SEVENTH, BUT ARE WITHIN 
0.530 OF BEING EXACT. 

( 
t 

(/ 

A C = 6(}0 
Be = aoo 

60' = 3600 
30' = 900 

2700 
1I27UO = 51.962 + 

t X 300 = 51.428 + 

A B is within 0.534 + 0 of being the exact se"enth of the 
circle. 

A. We think your work very creditable to 
YOll considering your age. It is a new dis
covery for you, even if others may have 
found the same method of approximately divid
ing a circumference into seven parts. 

(8399) B. R. asks: 1. The quickest 

and he more economical than the bichromate 
battery'! A. We do not think so. 3. Is the 
potash sold for making soap, under the name 
of lye, suitable for charging this hattery'! A. 
It will probably answer the purpose. 4. If 
so, what would be the formula for the solu
tion, by weight'! A. Sixty parts by weight 
in 100 parts of water. [;. What size wire 
should be used on the field and armature of 
the "simple motor" to adapt It to a 110·volt 
current'! A. Use No. 28 ll. and 8. on tield 
and No. 30 on armature. 

(8402) J. G. von H, asks: Is the in

duced current in an induction coli direct 
or alternate? A holds it is alternate hy rely
ing on his galvanometer. I claim It Is direct, 
but intermittent, because If it were alternate 
it would be impossihle to charge a Leyden 
jar. Who Is right·! A. When a condenser 
is used, the induction coli gives an Inter
mittent discharge, always in the same direc
tion. The discharge in the reverse direction 
is suppressed. It Is in this way that X·ray 
tuhes have an anode and a cathode with a 
coil. If the current were alternating, these 
terms would not apply. You are right. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

October 8, 1901, 
A ND E A C H B E A R  I N G T H A T  D A TE. 

lSee note at end of list about copies of these patents.] 
Abdominal supporter, W. B. Dewees ..... 684,200 Adding and recording machine, W. W. Hop-kins ..... ............... .............. 683,939 Air cooling apvnrn tus, H. C. & F. J. Gardner . .............. ........ . .... .. 684,217 Air current motor, J. A. HenseL .......... 683,935 A8bestos, manufacturing objects from, A. "'u Ilsche ........ ... .. ... ... .. . . ... ... 684,032 Ax, J. 'V. Rt'gUIl .. ..... ..... ... .. . . . .. . .. fJM4,098 Bag machine, Millhiser & Doeppe ......... 684,286 Bag or sack, A. M. Bates ......... 683,894, GS:l,89fl Bag stringing machine, ll111hiser & Doeppe 684,287 Bags with granular or powdel'Y substances, nUing valved, A. M. Bates ............ 684,036 Baling press, T. J. Thorp ................. 684,:124 Beam, portable concrete, P. H. Jacksol l ... 684 258 Bed leg and bandle, folding, L. W. Welch 684;H9 

�:��t:iJ�n�;lV�'li:� ' J�O��l. G����:::::::::: g��,��� Belt, trousers, J. Bissell ................. 684
'

345 Bending rolls for angle bars, etc., G. ' 
'l'hompson .. .... .... .. . ............... 684,134 Beverage dispensing and pipe cleansing ap-paratus, V. Bonzagni. . . . ... . ... ...... . 684,041 Bicycle pump, D. B. Smith . . . . . . . . . . . . • . . .  684,001 Bicycle saddle spring, W. 1. Bunker .... .. 684 350 Bleaching animal or vegetable tiber and ' 
f�brj� ¥t�i��S th�.r��:��: .. ����:���� .. f.o.r� 684,182 Boa t, S. Ruji. ....... . .................... 684,:111 Hoiler, J. Huber ........................... 684,06:l Bottle tilling and stoppering machines, 
Wcroo'o"dllla l lPdlac.e.r .. m .. e.c.h.a.l.li.s.m .... f.o.r, ... F." .. . 0 ... 684,026 Bottle filling machine, S. L. Troupe ........ 684,137 Bottle, non-refillable, W. J. H. McGurn ... 68:l,971 Bottle, non·refillable, A. M. Roos ..... ... .. 683,989 Bottle washer and rinser, L. C. Sears ... 684 112 Bracelet, J. 0. Zieher ........ .... . ........ 684:161 Brake mechanism, automatic, W. H. Sauvage 684,313 Brazing apparatus, J. S. Webb . ....... ... 684,329 Breech mechanism, Meigs & Hammar . ..... 683,963 Brush holder, J. Burke .................... 684,188 Brush, rotary, W. G. Eaton .............. 684,203 Buggy storm front, A. A. Prall............ 684,095 Buggy top hood, J. P. Gordon .... .... .... .  684,365 Burial casket, J. C. F. McGri!! .. .. ... .. .. .  684,293 

and most accurate methods of preparing a Calcium carbid, making, H. Maxim . . ... . 683,962 

normal sulphuric and a normal caustic soda g:lr�l�l�r, a�d Fdi�:t:fs�r. ���bil;�d;' 'j," 'E: 684,107 

solution'! A. To form a normal solution of Dudley ............................... 683,916 

sulphuric acid add U8 miIligrammes of the 8::::��:' fi��J::�,in�gof�;�:p�Y�, tp�A.ABro\,,��:: �::m 
acid to a cubic centimeter of water. For Camera focusing device, .F. A. Brownell .. 684,349 
caustic soda solution add 40 milligrammes of Camera focusing device, photographic, F. A. 

the sodlc hydrate to a cubic centimeter of cam�;�wf���Sil;g' h��d; . D."A:· St;Yk��·.:·.::: 684,348 
684,008 
683,978 
684,069 water. 2. Also kindly inform me what the Camel'U, photographic, J. A. Pautasso ... . 

desirable qualities of a lithographic stone 
Can, H. B. Knorr ....................... . Can head coating machine, automatic, A. 

are: A. No person can tell the quality of a W. Livingston ....................... . 
lithogl'aphic stone without an actual trial. 

Can opener, E. B. Fisk ................... . 

No lithographic stone of any importance has g:�!d�P�Y��in� ' t?�y.w�d�:. W��k�::::::::: 
been found in this country. Consult a prac- 8:� ��:��: ii·. �: �i:;���:�:::::::::::::::: 
tlcai lithographer. 3. I�indly recommend a Car brake, P. Boch ...................... . 

684,275 
684,212 
684,334 
684,147 
683,898 
684,124 
684,178 

hook on phy '01 a d h '  A Car coupling draw bar draft rigging, J. A. Sl ogy n one on yglene. . Hinson ........ .. .... .. ..... . 684,245 to 684,247 
Foster's Physiology, price $4.[;0.' A good Car dumping, W. H. Holman ............... 684,249 
school textbook would perhaps meet your 8:;.' Jl.����tIYm d���'tr��ti�g:I;, s�i::��1i;' i: ·A·. 684,127 

needs, such as Blaisdell's, price $1.[;0. Hinson .......................... . . ... 684,244 

(8400) W M E k Would you 
Car replacer, Bi rdlVell & Vance ...... ... . . 684,344 

. c .  as s: Car roof construction, L. C. Marshall .. .. .  684,281 

kindly give me, through your paper, a receipt Car side bearing, S. A. Crone . ... ...... .... 684,195 Car step, extension, M. Lytch ............ 684,278 
or idea how the paste in storage cells is Carding machine rub roll frames, recipro-
mixed, and if the paste in the positive is cating device for, H. J. Tate ........ 684,129 Carriage running gear. motor, H. T. Klngs- . 
hlack lead or plumbago, and in the negative bury ..... ..... ....................... 684,265 

red lead, and are the plates connected with Caster ball, I. Kinney .................... 684,067 

wire, 01' is the wire simply connected on one 
Casters, etc., ball for, 1. Kinney ......... 684,068 Cathode plate, W. A. McCoy .......... ... . 684,291 

end to the positive and on the other end to Chain links, mauufacture of, II. II. Bllss. 684 040 

the negative, or is each plate positive or 
Chains of moltt'll metal, a£IJul'utus for muk- ' 

negative connected by wire, 01' does the chai�nlj;ea�' r':;t, ��e�:f1.Lh·e\;,s::::::::::: ��g�� 
lacquer make the circuit between the positive CPair seat surfacing machine, C. T. Metzger 684;377 
and negative plates, and is the lacquer made g��'::'I�,

eY��PH�' G��;���:::::::::::::::::::: ��:;�;� 
out of sulphuric acid and water and bi. Circuit protector, A. Stromberg ........... 684,007 

chromate of potash. and are the lead plates g!����n ;;�sr(I���l.t.a.�i: .. c.O.".'��I��, .. �' .. ��l.�: ���"g�� 
ordinary lead or chemically cured lead? A. Clothes Hne apparatus, G. B. Head ......... 684,235 

The plates of a storage cell are made of 01'- \ 8���Chdi��ri�����, s��e'H�nlP�: .. ':.�i.t����::: ��!:g�� 
dinary lead cast into such a form as is Cock, stop and waste, J. P. Farley ...... . . 684,210 

desired. The paste is dilute sulphuric acid, 8�:::��I�ft\��:1 oIFc:;;atr.,��s'lc .&H�"p"l!�t:::::::: �::g�i 
1 part acid and about 9 of distilled water Compressor driving connection, O. H. Castle 683,911 

and lead oxide, which is pl'essed into the 8�::;����� ��Il(ge' fda.!'; .. ':.i���:: : : ::: :::: ��!:1�� 
openings in the lead plate usually with Conveyer, reciprocating, L. D. Howard .. . 684,062 

hyd"aulic pressure. 'I'he liquor of the cell is 
Cooling tower, W. H. A. Halsall. .... . . .. . 683,933 Coop or crate, knockdown, T. Braley ....... 684,180 

dilute sulphuric acid. The cell is now formed Cotton cleaner, A. D. Thomas ...... . . .. . .. 684,388 

and put to use. The internal circuit is from Cotton presses, revolving box for, C. E. 
the positive plate to the negative plate; thence 

MaHett . . . .. . ... . .. . . . . . . . . . . .. .. . .. . . 684,279 

8g��1�,el'aseCp'ticJ ' or R�yOg\en lc"r'e'c 'e'p't 'a'c'le' ," J' ." B". 684,310 
out through the wire, through the external 
circuit and back to the negative pole of the coveI:a��mb�� i.:' ilri�;y:::::::::: :::::: : :: ��:'m 
battery. All this and mueh more can he Crane equalizer, H. Sawyer ... ..... ... . .... 683:992 Crate, banana shlppillg, G. W. Walker .... 684,012 
learned from Salomon's "Accumulators," price Cue tip holder, B. E. Beyer .............. 684,394 
$1.[;0 by mail. Cultivator weed cutter, J. D. Whitman .... 684,154 Curtain pole, W. C. Shaddle .............. 684,113 

(8401) S. E. W. asks: 1. Could not cutter head, C. H. West ... . .. . . .... ...... 684,151 Cycle brake, C. Ford ...................... 684,053 Cylinder press, H. A. Grandy .............. 684,224 Damper, 0. F. Kornreich ................. 684,270 Dead centers, device fot· overcoming, A. llarroun ............................. . Decoration, interior, P. M. Heerwagen .. . 684,061 
684,237 
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WORKSHOPS 
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Keene Combination 
Hose Pipe. 

nJ;zl� �r800r�i�� spout flusher and stoppage remover combined. 
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'1.00. Express ptepaid. 
KIRK, Keene,N.II. 

Wells, Oil and Gas Welis drilled 
by contract to anydepthfrom50 
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a 16·cell caustic potash hattery composed of 
the large cells shown in "Experimental 
Science" be used to run the "simple motor" 
describprl in the "ame work'! A. Yes. 2. 
Would not a battery of this kind last longer 

DeRk, sorting, S. A. HarriRon ............. . Door check, liquid, J. & P. E. Norolqvist.. �;��I""""IIII ...................... "1 

253 
Door hanger, C. H. Williamson . . • . • • . . . . .  684,023 Door mat, flexible metal, G. Ross .. . ...... 684,383 Door securer, A. L. Shore .................. GS4,OOU Draft equalizer, A. A. Hamilton .......... 684,228 Draw line releasing device, W. M. Parrish. 684,:l02 Drawing frame roll stirrup, C. E. Smith .. 684,119 Drier, C. H. Emery ............ .... ...... 683,919 Drier, H. H. Wing ....................... 684,33:1 Drinking places, cup delivering attachment for public, 0. E. Sorg ................. 684,002 Dust guard, J. F. Walsh .. . .. . . .......... 684,141 DUS�o�����in� .. �.�c.�i.n.e: .. �: . . �: .. � .. �: .. �: 684,261 Dye and making same, blue azo, Jaesschin & Kaltwasser ........................ 684,065 Electric cable hanger, G. W. Hughes ..... 684,25[. Electric circuits, reguiating, M. H. Baker . 684,lH5 Electric conductor switch, T. B. Shaffer ... 684,114 Electric furnace, Nernst & Glaser ......... 684,296 Electric light and power, self-regulating sys-tem for, M. Moskowitz .............. 684,083 Electrical apparatus for body wear, J. Kornitzer ............ .. ...... ......... 684,269 Electrical distribution system, H. J. Gi1le. 684,:1:18 Electrode for therapeutic purpose8, vacuum, R. H. Wappler ....................... 684,326 Electrolytic tanks, plate separating device for, Elliott & Kishner ................. 684,049 Electromedical device, G. Graybill ......... 684,225 Electropneumatic action, J. T. AustilL ... 684,339 Electrotherapeutic instrument, Courtney & Mead ................................. 684,351 Elevator apparatus, 1. H. Venn ........... 684,:mO Elevator lock, J. T. Warren .. ... ..... .. .. 684,013 Elevator system, electric, E. M. lI'raser ... , 68:l.924 End gate, W. Strader ..................... 684,125 Engines, automatic horse power indicator for, E. F'ortier ........................ 683,922 Engines or generators, subbase structure for, J. Dick .............................. 684,201 Engraving by sand blast or acid etching pro-cess and engraving such surfaces, pre-paring surfaces for, S. Evans .......... 684,208 Envelop, return address, T. E. O'Brien .... 684,2n8 Evapora ting pan, Hill & Rivett ............ 684,2.t2 Exerciser, \V. \V. 810:111, .Jr . ....... .... ... tJ84,l17 Explosive compound, W. A. Gill ........... 683,92n Explosive engine, J. Valentynowicz ......... 684,011 Extension table, C. N. Smith .............. 684,120 Eyeglass fastener, W. H. Eccleston ....... 683,917 �'abric bag, J. W. Haywood ........ ..... 68-l,2:l4 l��astener, S. P. '\Vatt. ................... 684.14fl Feeder, boiler, C. W. Hunt .......... ..... 684,257 Fence post, C. R. Price ............. ..... 684,096 Fence post, E. �'ogelsong ........ .......... 684,�1:1 I"iltel', pocket, T. Wright. .......... ....... 684,:1:17 Finger ring, A. V. Lambert. .... .......... 684,272 Firearm, K. K. Bjerkness ................ 684,17:l Firearm, automatic, H. W. Gabbett-Ei'airfax 684,055 Firearm hammer construction, D. B. Wesson 684,'331 Firearm rear sight, C. II. Griffith .......... 684,226 Fire extinguishing apparatus, A. Logan .... 684,072 I"ish hook, W. F. I.'erch .................. 684,211 Fishing reel brake, H. W. Howe ........... 68:l,n40 Flask spring holder, J. D. Houston ........ 684,25:l Floor and ceiling, H. Siegwart. .. , ....... 684,116 Floor mat, E. J. :\Ianning ............... 684,280 

�l� t��"t.' J������::lg� .. �l���::::::::::::::: g�t�n Folding box, 0. Hi llmann ................ . 684,24:1 Font, P. J. Dhll l .................. . .. . . ... 68:1,915 !i'uel to a plurality of tire hoxes, aparatus for feeding pulverized, W. M. Wheildon, 
684,152, 684,153 Furnace valve, regenerative, J. Riddell et al 684,102 Fuse plug, C. D. Platt. ................... 684,090 Gage, C. Stout. ........................... 61H,006 Galvanic battery, reversible, T. A. Edison, 
684,204, 684,205 Garment holder, J. D. Rush ........ ... ... 684,312 Gas generator, acetylene, T. W. Marsden .. 68:l,96t Gas generator, acetylene, A. C. Einstein ... 684.,048 Gus reguiatur, J. Rodgers . ................ 68:l,988 Gate, J. K. Lucus .. ....... ... .... .... ... .. 68:l,957 

gi:�·�n:;.il���!��1�8e��its�·it�· J���il;e; 'pi�te' 684,215 

M. R. Welty ......................... : 684,:1:10 Glass, Hardening, N. Geille .............. 684,056 Glass, lead for setting stained, J. Ptleging. 684,:l04 Governor, variable speed, C. A. Huffmaster. 684,254 Grai�. fGo�h w��.o.n.s: .. ���i.c.e .. ���. ��l.l�����l�: 684,059 Grain scourer, F. A. McLellan ........... 684,2H5 Grinding and polishing wheel, D. B. IIyde .. 68:1,942 Grinding mill, C. J. Parmie ............... 68:1,9711 Grinding mill, J. C. Bowsher ............ 684,:146 Gunnery, rolling platform for use in the pre-liminary instruction of seamen ill the manual of, Roscusvard & Telander .... 684,105 Hair retaining comb, M. J. King ...... : ... 684,066 Handle. See Controller handle. Harness, F. M. Marquis .................... 683,960 Hat and applying sweat band thereto, H. A. Blanchard ......................... 684,17'> Hat sweat band stamping p['ess, H. C. Baron 68:l,89:l Heater, F. D. Woodruff . . . . . . . . . . . . . . . . . . . •  684,u27 Hinge, 0. Niehaus .............. .. . .. . . . .. 684,297 Hinge, door, Stump & Brucker ....... : .... 684,120 Hinge, friction, V. C. Luppert. .......... 684,OH Hook and eye, M. Alshuler ................ 684,O:l4 Horseshoe nail clencher, A. A. Koup ....... 68:l,947 Hub stretcher, E. Mazier .................. �4,2X5 Hub, wheei, E. Einfeld t .. .... . .......... . 684,207 Hydrant draining device, M. T. Kennedy .. 6��,!l4;:; Hydraulic motor, Murray & Buchanan .... 684,2SS Hydrocarbon burner, A. A. Low .......... G84,07:l Ice b,reaker, T. S. Hiles ................. 684,240 Incandescent mantles, etc., manufacture of, A. M. Plaissetty .................... 683,981 Injector, J. Desmond .................... .. 68:l,914 Ink weil, W. H. Sidenstricker ............. 684,:120 Ink well, D. H. Rowe ............ ... ..... 684,:184 Journal bearing, M. E. Brinser ........... 684,18:l Key sharp and making same, J. M. Loose ... 68:l,956 Lamp, acetylene gas, H. S. Wood ......... 684,025 Lam�Og�!ta.c.h.���l.t� .. �l.l���l�:����}.t: .. �' ... �: 683,982 Lamp circuit regulating device, arc, M. H. Baker.684,166 to 684,169, 684,340 to 684,342 Lamp, electric, H. N. Potter ............. 684,:l78 Lamp glowers, incandescent, M. W. Hanks. 684,229 Lamp glowers, heat'er for electriC, H. N. Potter ............................. ... 684,093 Lamp glowers, terminal for electric, H. N. Potter ............................... 684,092 Lamp glowers, terminal for electric, F. M. Goddalu .............................. 684,222 Lamp hanger, C. D. Kemmerer ............ 684,264 Lamp heater cut·out, electric, H. N. Potter 684,094 Lamp, oil, J. Guimaraes .................. 684,227 Lamps, glower terminal for electric incan-descent, M. W. Hanks ................. 684,230 Lathe center grinding attachment, J. N. Heald ................................ 684,2�6 Leader forming. machine, L. A. McCarthy .. GX4,087 Leather trimming tool, S. B. Loye ......... 684,277 Ledger, separable leaf, J. Buechner ...... .. 684,185 Lens polisher, L. W. Bugbee ............ 684,187 Leveling machine, J. J. Heys ............. 6R4,2:ln Lever jack, W. G. Wuichet. ............. 684,O:n Linotype machine, J. R. Rogers ........... 684,104 Lock, F. W. Mix ......................... 684,080 Loom fot' forming flexible conduits, H. G. Osburn ............................... 684,301 Mail box, Stevenson & Hood .............. 684,004 Mantle and making same, refractory, C. Clamond .............................. 6R4,192 Mattress, B. D. Lonergan .................. 684,276 Measuring apparatus, fluid, E. Tatham .... 684,:l2:l Medical battery, coin actuated, N. 1\1. \Vat-son ................................... 6R4,OH Medicament applicator, G. Schirmf'l· ....... 6.H:!,�m-t Metal comminuting apparatus, F. W. Buhne G�4.04:l Metal heating furnace, H. M. Reeves ...... 68:�,nX:� Metal shaping or cutting machine, J. M. Longh} us ....... . . . . . . . . . . . . . . . . . . . . .. 683,1)55 Milk, cream, etc., apparatus for treating, F. G. Short ................ . ........ .... 684,319 Mill. See Grinding mill. Mining machine, H. B. Dierdor!!.684,353 to 684,358 Mining machine, B. A. Legg .............. 684,:175 Mixer and sifter, combined, A. HutEman .... 68:l,n41 Mop and mop wringer, combined, C. E. Shaw 684,115 Mop head, M. C. Wilburn ................. 6R4,155 Motive fluid dril, Vaughan & Johnson ...... 684,:l25 Motor construction, G. H. Hill . ........... 68:1,9:16 Motor driving connection, 1\1. Moskowitz .... 68:l,n6R Mower, lawn, C. N. Tallman ............. . 684,128 Mowing machine, A. G. Waterhouse ....... 684,144 Musical inRtrument attachment, stringed, E. Mollenhauer .................... .. 68�,967 Mutoscope, H. Casler ................... . . G8:l,nl0 Neckwear fastenin�. B. J. Koehler ....... 6H4,267 Nippers, parallel pliel', H. G. Weibpzahl .. 6S4,OHi 
(Continued on paue :115/,) 



254 
;'\ ozzle. spmy, H. Gibbs . . . . . .  , . . . . . . . _ .  _ _  . 
"ut h.1cli, C, ElJel hurt. . , ' . � , , , . _ , , . , , , . . . . 
( 11'f:-$1.'t llil'f'h allism, It. Mil.'bh· . . . . . . . . . . .  , . . 
oil S\\' i l ('h, J. H. Yail . . .  " . . . . . . . . . . . . .  . .  
I ) pt� l';l t i n� I H bh', Taubl'I'1 ..'\.:. 1' 1 1,\ . , . . . . . . .  . 
I H'e �alllpIer, J. �cobl'�' . .  

684,220 
Ij::oi-J.,JUli 
1l .. �;;,Utiu 
t ;::oi..J,;),I;� 
IiIH, I�l 
o;�!,�14 

t·.H: k i l lg' 1'01' l'ocli il1g 01' 1'\J1 a l  i l l;'; rnds, '1'. 
\\I 'lll�el', �r . . . . . . . . .  GS4,140 

) 'H('k ill �;: rillg:, 1'i:-)toll ,  \\'. \\' . ::It. .11,111 1 . . . . .  t;."'i-l,U21 
l 'a i l l l ing' �;tShl'�, dnlln;, hlillds, 1 '1 ( ' . .  I't'-

"ol\'iH� :;tnlld for, .1 . . \ .  ,,\; T, ,J . (Juig-
ll',r . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  IiS-l,UV7 

l'a p  . . . ' b"XI'�, ctl" J tI"" h'I ' 1'111' flll'lI l i l1J;. :-::\'igl'l' 
...'\:. BlI�:-Iakt)\' . ' . . .  . . . . .  (is;;,:JBH 

1':1 1 11'1' i'oa t i ng' 0 1 1 1 1 ' : 1 1' ; 1 1 11:>:, :\Ia��1I 1 I  ...'\:. �('I)tt . l i "i..J ,:!S:! 
t';l l ll'l' 1 I 1Hk illg' lIll ll 'h i l lt', 1 1 .  L. h u t l t 'l· . . . . .  nX;;,!J ·,HJ 
1'; I j Il·r Ill . t ld llg' madl l i l l ' ,  .\IOlI l't' & \\· l I t h· . . .  (h�-l,USl 
hU't'!', 01 pph', B. �\. HHIg-way . . . . . . . . . . . . . .  uS-4J:JUB 
l 'ustt', III l1dlag-e, de . . h llHh·1' fill', It. B.u:llia m;:i,h1J2 
l',an'llIt'h l ,  aSi.l!all, J. 11. .\IIIi,·:-:. . . . .  lfS-l,llH 
1'1.:11 111111 Ill'l Ieil  hohlt·\' Hlld t'a h'l I l la!', 4,.·vUI· 

hi 'H'd, I J .  J . . \1<"11,... . . . . . . .  1il>::,UG4 
)'h1lulIgrllph, H'II.:t·1I l\: -'( d l l l l lsh . " . WH,;j70 
l 'hutog-mphic ,JU rii 1"110111, )lor! al d t ' ,  T, "It:· 

C u:-)Iicr . . . . . . . . . . . .  , . . . .  , . . . . . .  , . . . . . •  US-l,2\)2 
l'bolOgra l)bic lJl' i l l l::;  wh i le lwillg cut, dc\'it:c 

1'01' holding, G. B. \\'a l'll . . . " . . . .  , . . . .  V:S-l,l·1:!. 
l'hologl'Hphil lg' ill 1'"lh·r, pn'plI l'i l lg �" l1si ( i \'P 

ti l i lit; 1'1.1 1', C. l 'h·tZIH'I' . . . . • , . , ' , . . . . • •  li�3,U�U 
l'il-tlll'(' HIILl piel lll'l' Illu t forlll hul lll'l' :tllll 

ttlt tt ' I', C.  1 1 .  .\ l h t'I'tull . . . , ti!s-l, 03::J 
Pile ('lI t t i llg mu{'hillt ·, J .  \\'. J Lurt !! . . . . . . .  t� .... , .::!52 
l'lalllt:r, ('}jcek I'o\\" (:01" 1 1 ,  T. )1. l1t'l Idl'itk�ull liK-l,:.!:38 
l ' lal l l p l', �t't 'll,  :\1. En'rllal't. . . . . . . . . . . . . . . . (;'�·!,:.!uu 
l 'lu\\"sha l't' 1..'1 a 111 p, H. E. Fust�'I' . . . . . . . , nX�,�:.!3 
l 'l ll m l ,  HIHI 1" \'( '1  illuh:'ltOI', .\. l'h'(t· l's . . . . .  ().j4.U�� 
l'!uiIlhiug �.n ) { l·lll, sal i i llll'Y, J. \\", H I'OWI! . . I' a.1JOG 
l'otkd I'!lift·, E. H. 'VdllklH'clit . . .  OK" , O J ti  
Poke, a l1imal, R. Decker . . . u�4,IHI 
}'olt', "" ilil'll!, �\ . LiIlUg-I'CI I . . . . . . . . . .  ti,�.J.o71 
1'001 I l l' h i l l iunl l'W', hUllll' hy;;it'lIk, I ) . �le· 

C l a i n  . . . . . . . . . . . . . . . . . . . . . . . . .  . 
1"01)('01'1l f l'ittf!1' HUH·hit,.., " • . \'". TUI'IIIH1 I l . 
}'OI'OI1:-' (,lip. �. de .\.\"ola . . . . . . . . . . . . . 
1 ',,,,,,11'1' c l i �t l'i lHltl'I', pOl'tuhll\ t ' .  1 1 .  LI'�J.:'t'l l  
POWt'l' driving Illl'('lJuni:-un, H. ],'. l�l'lHI I(j . 
n'l'serving foods, � .  Hisho!} . . . . . . .  , . . . . . . . 
Pressure exel'ting mucbine, G. \\' . Ul'eenwood 
Printing forms, m aid ug intaglioj U. F. Mc· 

I ndue . . . . . . . . . . . . . . . . . . . . . . . .  , 
}>rintin� lU'l'SS, E. F. Grandy . ,  . . . . . . . . . .  . 
1' I'Ojt.'l't i l lJ.:' tlVlJa l'1l ttlS, J. Biuuch i ,  . .  . 
l'ulle.r ,  loose wood, G. W. l'.'lu l'ble . . 
l'UlllP, 1II'I'Hst, "' . 11 . :\Ial't in . , . .  , . 
l'ullll., stl'alll vacu ulll, E. ll. HI

I
.\· IIL·I' . . . . .  . 

IJtl1111., w i n d  a ud water }JOWL'!', FuqUIl & 

ti�-I,�HO 
IiX-I, l;;S 
liH4,:tnl 
11S:{,�I;,t l 
tl,,,", , oi'U 
li"';�,,"'i�I�) 
tit'..J,OilS 

IjS4, ��H 
lHH,:.!�� 
�-:l, �-l:) 
683 95° 1 
HH-t;Oi,'S 
1J�·!, ;;7t1 

Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lj�4,Uj-l 1 
Hail ehair, ,y, F. John ston . . . . . . . , .  US"" .Wt 
Hai l  juint, E. B. Colyer . . . . . . , ' , . , .  u.s"" I !I� 
Hail",ay, U. F. '''atson . . .  tj �.;;�7 
ltu it 

��:Itier
ca

f�·I�:I
g

\\�. 
o

�·LDi�h��'!:'�' . . 1.��\�I) 1 i  IIg aw
l 

08-1.1 2 1 
ll:l i l w:t,\' I..'I·ossing structure, ,,' . C. "·ood, . . .  m)-t • .1 �n 
l ... dlwu.\· (mg, ,,'l'st '-'\: )lullh':all . . .  1i8-1,u:!u 
LJ., hn,-" gate amI sh,::nul, A. )1. lUcha l'dsoH rnsa,HsH 
1 . .. . .  wHy I'<t i l ,  chair, a n d  r a i l  joint, B. Hohin-

Ij -t,381 
I:H:,, :I�� I�ail��!:I\' 

' s ;\'ltcb; ' G'.' 'ii.' ·E�·�il; : : : : : : : : : : : : :  
l �  .. .t!lway t ie ,  ,Y o �J . \\'OOUWOl'tl.l . . . .  
I . a d \\· ",\' til:',  metallic, .\ . E. lwss . 
li.uih\·ay t rack alinillg u:u·, lo'. ) 1 .  l'III.·IIiI1g' . 
Uain lU'oducing Ul'IJUI'utns, 'V. F. \\,rigllt , 
Itawwcl', J .  J .  Canol! . . . . .  
U�sp, L. Bprgpr. . . . . . .  . .  , . . . . . , . 
Itee i inil lg cllair, U. .L Bro\\'I1 . . . . . . , . . . . .  . 
Hefl'ui..'tollletel', )lp.\' I'o\\" i t z  '-'\: BuclJho}) . . . .  , . 
ltefrigt.'rating, I:ongpaling, and fl'l�l·:t.ing a lJ' 

pal'atus, J. F. �allders . .  . . . . . . . . . . . 
Ref rigerator attachllwllt, ,,' . K BIut'. , . .  , 
Refuse burner, H. 'Y . )[cl)lHlp . . . . . . . . . .  . 
}t4.:'guLa tor. &""C (":as rl'gula to 1'. 
Rein guard, H. G. Craig . . . . . . . . . . . . • . .  , .  
H,pin haluet·, G. ,"- l-'u l m  . . . . . . . . . .  , . • . . . .  
Revolver, lJ. B .  " ·essoll . . . . . . . . . . . . .  , . . . . 
lUn g  h'uy, .F. ,Yo SeidL . . . . . . . . . . . . . . . . .  . 
Hock drill engine, P. H. Reul'uoJl . . . . . .  , . .  . 
Rollel' m i l l  for crusbing auti ).:'l'ill(lillg' • .I . 

('�-l, :J.,;) 
t;.�-t . l 0t; 
liX.J,:.!liS 
1 ; ;q,U:)O 
1;"'�-l,3B(j 
liK-:l, 1 7 1 
Ij$�,n{J7 
1j�;1,Ulj;) 

liS-:l,3S5 
liH-t, 1 77 
e;�3,BTU 

�:!, U J 2  
U 3,�7G 
ljH4 . 1 �,\l 
t�,!)!)S 
ti '4,�07 

C. \\'egerif . . . . . . .  , . .  , . . . . .  , . . . . . . . . .  I;S4 , 1 48 
Rol l i n g  sheet melal, I� effel' '""" Cnsh \\·a . . . .  US:J,H-l·J. 
Roofers, adj u s table stl'a ight c4.lI:e a n t)  fOOl 

I'l'st for, Shel'JlllI1I & Ha I'tshOI"II . 
Rope tightening device, A. Pfunll . . . . . . . .  , 
Rotary engine, M. J. Robinson . ,  . . . . .  , . . . . . 
uont� t·l�'�I;�:l

ng
. ��l� . .  C.��I�I

.
I��i

."� .
l�t

.a.l'�.
i

�
l
:� . �.'� IiN-4.:�GU 

Hule)', purallel, D. '1'. �tokes, . . .  ti�-:l,ou;) 
UlIling wheel grillliing a n d  polishing lUa· 

ell ine, E. E. 11'lora . . . . . . .  , . . . . . . . . . . . . . 
Saliva I'eeeptacle, C. Hulsman ll , . . . . . . . . . .  . 
:;a5h I ol..'k , J. 1'. Uemghty . . . . . .  , . . . . . . . . . . 
Sasb lod(, S. G. "'elLlllan . . .  . .  . . . . . . .  . .  
Sush lock and fastener, �. G ,  "'ellwan . . .  . 
Saw frame, buck, L. E. Ei clielberg . .  , . .  . 
Sa\\' S4't, G. L. l:lolt . . . . . . . . . . . . . . . . . . . . . .  . 
Saw side dressing device, G. G l1lSs. 
Staffold bl'ueket, C .  H. Campi)fl l l ,  . . . . . . . .  . 
Stull'. coin actuat ... d,  G. \\'. Ball . . . . . . . . .  . 
Scale l'egistel'ing beam. F. W. Taylo r .  
Screen, A .  Taubert. . . . . . . . . . . . . . . . . . . . . .  . 
S('tlm fOl' sewed articles, H. A. Blnuchnl'd . .  
Seams 01' joints iu sheet metal c.d I mlcl's, 

m u k ing, E, G. E. li'folkes . . . . . . . . . . . .  . 
Separator, H. B. Newman . . . . . . .  , . . . .  , . . .  . 

' SI!I'vice ('lump, U. H. l\IueJlel' . . . . .  , . . . . . . .  . 

m{-t, 3 1-;2 
1i�-t-,2;)U 
(�a, !)2s 
(j�4, O l l'S  
fi8-4.U]7  
(jS4, 206 
tiHa,!I:�H 
083,930 
tiX3,!K.J!-I 
1j�-:l.1)(j() 
684,132 
684,130 
68:1,002 

()S;�,021 
(;'I.\-l, USS 
61;4,OS1 

�L'wil lg macbine hack rest lock, shoe, B. 1·� . 
1.1,;,," . . . . . . .  . . . . . . . .  68�, 1J38 

Sl'wing IllIll'hiIw blind stitching altuc-hlUl' l I t .  
C. Bcbneidpl' . . . . . . . . . . . . . . . . . . . . . . . . .  ()H-t, 1 1 0  

� ... \\" i l l J.:'  lIIachine, buttonhole, G .  :-\ ,  }ltll . . . . .  HH-l,2-U 
Sewing Ulucbine, chain stitch, J, C. Good· 

win . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , OK:;, !I;�2 
Se\\'��fem�ae�.

i �l� . .  ���(� . .  �.
e

.
e!l

.
a

.
l�l

.s.
Il

.
I : . . 1.1: . .  oi�: (j,'H,20i.i 

Sewing machi ne, hat, II. A. Blullthllt'li, 
liK:1.!KIII, iiX-t. 1 71i  

Sewing machine, ovel'�eamillg, 1 1 . .\. Hililldl-
al'd • • • • • . • • • . . . . . . . • . . . . . .  , . . . . . .  , . • .  , tiS::. 1 I1 1 1  

Sewing machine l'ipping a.tta cbnwnt, E. C. 
Phillips . . . . . . . . . . . . . . . . . . . . . , . . . . . . . .  1j}:-)..j.,:WU 

Shade adjusting a nd holding lIleCh a l l i sw. 
II.  II. &. G, 11. FOI·s.n b  . . . . . . . . . . . . . , .  Woi-l,:.!t-l 

Sbad� �angel', vertically adjustu 1)1(', \'Y . J� . 
1� . . .  . . . . . . . . . . . . .  . 

Sbe<"t mf'tal edgeI', 1':\. :\1 .  Sehlll('lbt!l· . .  
Shnttt'I' blind fastenel', .J . J ) · EdlHtlX . . .  
Sbllttl(1', J. C. Sl'rgl'soll . . . . . . . , . • . . . . . . . .  , 
Skatl', roller, P . .  1 USSIll1:1 nn . . . . . . . . . . . . . . .  , . 
Skrli�ht 01' ventilatillg W i lllIo\\', E. Jtplss . .  
Snow frolll thorollgbfa l'l's, 1I ppu I'll tllS for 1'('· 

H.";.-t, OOH 
t iS:{,nnO 
lil'S..J. IH8 
W..;-l,:nH 
liS4, 21JO 
1;'''(:�,n84 

moving-. H. S. l" urqubul' . . . . , . .  , . . . . . . .  084,052 
SnQ.,,, tre� ting and removing a p a ratus, If'. 

'V. & II. S. Farquhar . . . . . . . . . . . . . . .  . 
!:ma[) RllSpendel', D. I I .  Al1f'H . 
Soda wah· r  tank, \V. 1':\ . .ludd , . . . . . . . . . . . .  . 
Soil tester and mu lsb(>l', A. 'l'hll I h,·i lllt'r . . .  . 
Sound I'peord, T. II .  Macdonalt1 . . . . . . . . . . .  . 
Soulld l'ecords. device fol' ll1 a k i ng dlll)I{C'« t(o, 

A. 1\. Petit . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sowiug apparatus, s.>f�d, L. 11 .  HI·(�w('I· . 
SOil"'Oilleter, P. von Boeckwanll . . . . . .  . 
Sponge bolder and SOa l) disb, cowbi ned • .I. 

1). �telJ Lle . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
S(lll:ll'(>. l>eYel, J. J. Green . . . . . . . . . . . . . . . .  . 
Sta('kt'I', pneumatic, J. B. Scbuman . . . . . . .  . 
Starehing machiup, 'V. H. Rickey . . . . . . .  . 
Stu;\, • d rt'ss, E. L. Mayer . . . . . . . .  . 
St£'am ('lIgille, 1. ,,'. \Yepplo . . .  , . . . . . . . . . .  . 
Stp3m t'xhaust hem}. A. A. 0Isl'II . . .  . 
Stt'UlII geliPrutor, It. M. Shaffer , . . .  . 
Stitcbing machine, ovcl'edge, Dahl &. Dixon . 
Storage battery, L. W. Lombttl·d . . . . . . . . .  . 
Sto\'(', ('ooking, Hl'ath el'l;\' &. l\la 10 I It."y . . . . .  . 
Stump oj' stone ('xtl'uctor, E. )JUl'dUlIlll. . .  . 
Snhaqlll'tllIl'l soHal'l. n pI);l t'u tns fol' h �'antl1lie-

ally tl'ansporting, V i  vian '-'\: ·Wheeler . . .  . 
SUPPo8itol';\', D. H. :\lul'ph;\· . , . "  . . .  , . . . . . .  . 
S\\"a�illg l l lacbitw. Gardlwl' '-'\: Call1Ullll . . .  . 
�\\'it('!l. Spe electl'k conductor SWitdl. 

0;84,051 
1:84.033 
0; '4.263 
0;84 , OJ(l 
t i.�:�,9n8 

liX:LB7H 
lis:�,!ln3 
tiS4, 1 7 U  

I��,on:l 
tt.�-t.:!lj7 
Ijx:{.nn7 
n'I4,101 
1i84,2S-:l 
l iS-l,Ol !J 
1 t."'",,2HU 
t ;x-t , :{80 
n84,u46 
liH-t,a7u 
t�-t,:{72 
�..j.,077 

684,139 
(i�-t,083 
1;��,216 

S
\\'i t

��.��1�,�·21' .�
;\·

.�
t
.
e

.�: . . .  �.l�
l
.
t

��
J

�I.: '. ,  J84,.'31�: u84,31u 
Tack 0 1 '  nail  m a k i n g  m a (>hi lh�. J. r\. G i fford ti84,364 
Tape into edgingR, lIIacbinf' (01' tll l'l'adillg, �. 

Ko[>s . . . . . . . . . . . . . . . . . . . . . . . .  G83,H46 
Tel('�nllJh 01' OtlH!1' poLe 1.11' pu:-:t, ctlwposit(" 

.... \\'. COIllIllons . . . . . .  , . . . . . . . . . . . . . . .  (;8-1,044 
Telepholle cxchallge a (Jvaratlls, C. E. Seei \)-

nel' . . . . . . . . . . . . . . . .  , . . . . . . . . . •  , . . . . . .  6-S-l:,317 
Teles):��� &x(�oali\f;\\';rja

�
'
���

I
� ,  �.I�I� . ��

l
:�

l
�
i
,
t

: 684,366 
Telephone excuange 8.\·stem, 'Y. E. �f�Cor-

wIck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  683,969 
Telephone exchftllJ:c RYRt1'n1, �cl'il)Jlm' &. f\k· 

Qua""le , . . . . . . . . . . . . .  . .  . . . . . . . . . . .  684,1 11 

(Continued on page %66) 

$ c i t u t i f i c  �lUtt i cau. 

Always 
keep it 
on hand 

D E V E R Y W ll E I< E  
ick. - 25c. 

Round or Square), l Oco 
Luxury Shaving - - - 25c. 
Swiss V io l et Shaving - SOc. 
Williams' Shaving Soap (Barbers), 6 I{OU.ld 

, 8:1\'('1' lIs c"!'1. ill " 
alollt', Both frit-li<lII :lllIl 
��;;r:;:� ;��;:�.�', li" I

:,' ,:.:�: �:; !:j 
dll�·k)l. \\. t'bl'r 4: .. 1" 
". f;u,,",nli.H· EniChl(' (,'u., 

B- ,.,.. !'I1:llle or !i:1\·ecl. }'rilll ,'0111' own Ig .&.l.a,Oney ""'"'' e[.,., wllh " i, P,ess. 

'j{f 
I.al·hrer sIZto for ldrcul:1r.!l, Looks, 

� lIewsp:ll)eT8, $18. Type setting 
�a,'!r, printed ruleS. Seud sbmp 
for sam l'left, I,:at:lto,,\�e of Ilte�"es, 

.. " type, paper, ett· ., to t.'\ctory. 
TII� 1'ln:.'J'J (.'0., Mtri,lcu. Conn. 

OCTOBER 19. 1901. 

'By constructing your boat 
from a set of my B oat 
B u ilding Materials more 
than one-hall the boat fac
tory's price can be realized. Also economize freight 500 
per cent. Launches, Sail and Row Boats, Gasoline ED-2'ines, Catalog free. 

OeK 

Cakes, 1 lb .• 40c. ExquiSite illso for toilet. 
(Trial Size) WilliaOls' Sbaving Tablet for 2,. staOlp 

'I H .. " Stick u 10c. u 
'Tbe oll�Y finn in Ih� 'world ntakill.tt a '!iPI'{I�llly 

of SHAVIN" Sonps 

A. B .  SEE ELECTRIC ELEVATOR CO . ,  { :'L�L�i� �: ���ER. } Owners, 
THE J. B. WILLI A nS CO . . G lastonh ury, Ct_ 

l ONDON r'AR1S l)RESIlEN $VOJ'o,I-\' 

"A l l  about the Telephone" 
The A, B.  C. of t h e  Tel ephone A. B. SEE 
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$2 .000  
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FLOOR PLANS 
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I NTERIORS 
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GARDENS 
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BUILDING 

THE AMERICAN PEOPI;E are notably a home
loving people. The BUlI;DING Em'I'lON 
of the Scientific American is designed 
special ly to stimulate ideas in regard to 

the building of the home and its interior treat
ment. The houses sel�cted for ill ustration 
are as varied as possible in architE:ctural stvle 
i n  design, in cost , in locality, and in r�garci 
to th� materials from wh ich they are con
'ltructed .  No one who contemplates building 
a house should fail to subscribe for the BFl LD
I X( ;  E D I T ION. Ko arch itect or b ui l d e r  
should b e  without i t .  Both will  find the 
. . Talks with A rchitects " suggestive and 
of great practical value. Special attention is 
given to such details as attractive doors and 
porches. gardens and gardening. mantelpieces, 
household furniture. etc .  ' The floor plans are 
published with every house illustrated in our 
columns. Present subscribers to the SCIEN
TIFIC AMERICA N ,  who are not familiar with 
the Bn LDl NG EnITION , would find this 
monthly of the greatest possible interest as a 
family paper. Sample copies 'will be sent free 
to present subscribers ; those 'who are not sub
scribers should not fai l  to obtain a copy from 
a newsdealer, or we shall be happy to forward 
a copy on receipt of 25 cents, Subscription 
price. $2 50 per year, 

nUNN &. CO. , Publishers, 

Scientific American Office, 

3 6 !  Broadway, New York. 
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lUetalhn'gy. lUillillg� Pl'oslJectill::. ASSRSillg. 
iUineralogy. "Et('. 

AN UP-TO-DATE C A T A LOGUE. 
J (J �'l' 1(,£ADY. 

A classified Catalogue of Honks 01 1  Metallurg-y ; Metal 
���l\�lii; �fi;.'�I��:�y�Eiil l�?(��y�ll\�t�g:1�a�A�,\1l5�o16��; Anal�si�, AS�ia.yi llg. Blow· I 'ipe .:\naIY:::; I� ; �x]Jln�jve�. Hla:!>tlllg, 'l'ullneliug ; SUl'veying, Logaritbms, etc, Pe
truleum and Aspbalt; Fuels. 

'rhe above ca .. talo(Jul' (fnd /J t£'t larue cat,alo(JIU', �)2 
1J;1oes, !5vo., anil. our other cntal(J()1.('c,,>, t h e  'whole coval flU 
ellery b1'anch of �C'icncc al)Jil_i(j£l to tIle Arts, ,<;ent- .free t() (f IIlione 'in any part uf the 1{Iorld wllo w ill jurni8h hi.� adell 'f."."" 

HENRY CARE Y nAn�D & CO., 
INDUSTRIAL PUBLISH E RS,:BOOKSF.LL ERS & U\[POHTEU:=i, 

810 Walnut St., Philade lphia, Pa., U. S. A .  

E LECTRICAL E N G I N E E R I N G  
TA U G HT B Y  M A I L .  

Write for our Free Illustrated Book. 
" CAN I BECOME AN E LECa 

T R ICAL ENGINEER ? "  
\OVe tt·acb Electrical I':ngllieedog, Electnc Lightill�, Electric Railways, �Iechanical li:ngineerlng, Steam Engineering, Mechallical Drawing, !l.t yOur hOlll>! by mill\. 

�L�c�iliiIc1�YE�Gi�E'i£�'tINl��j�i�tuTE, 
Dept. A, 240.242 \\'. 28<1 St • •  � ew York. 

I (.',,11) i-iltJ,J ia.i: ,.,� 
It canbe always sharp if yOIJ use the }lOERO nONE STUO». 
the result of 2u years' expeJ'ience by an expert Chicago ll<�l'ber. 
Indi.3pensable for wen who shave themselves. Lasts a l ifetime 
��OH:itE7t6:se1f: 't;2S fON.fCi8�ikcS��r:e�:��i��:�� 1�t 

t'NtJl ft ttRIN(J 
,, '  TAU6HT BY 

: SP[(IALI STS 
The American School Of CorreBpondenee offers ambitious people! who wish to make their leisure contribute to thelf intellectual growth, an Oppor-

�bl!tlca�te��. 
s)�tie!1���Ct:J��Y���t��,�h�ho�ed�i three of the foremost techmcal schools. The instructors are gr�duates of th(>8e schools, selected fOf their experlenCe and fitnf'IlS. 'Ihe advancerl 

snbjects arec0nducted by teachers in t.hese school The cour�esoffereu are 
Mechanical, Electrical, Locomotive, 

marine, Textile 

E N G I N E E R I N G  
Heating _Ventilation and Plumbing, 

Mechanical Drawing, 
I NCLUDING IsometriC, Perspective, Descriptive 

Geometry. etc. 
An excellent opportunity for private instruction 
or review in Algebra, Geometrr and Trlg�noDletry, the Nalural SClences, Mechanlcal Drawlug etc. 

To demonstrate the h igh stan
dardof £nstrudion, every st1(._ PREMIUM dent enrolling before November 
1 st will receive a complete set of OFFER. • •  illstruction Papers, bound in 
half mo rocco, foym £ng an £n
valuable reference library. 

Large Hand-book giving full informal ioI.1 9.S to courseS and terms may be had on appl1cation. 
American School of Correspondence 

( Charieredby the Commonwealth of Jl.lass.) 
Boston. Mass., U.  S. A. 

Th e Little W'onder 
Vapor Arc Lamp. ". '1' I'U e and ·'rI'U st
worthy." Perfect in mechanical construction. Tests satisfactory. 
AUTO.SELF CLEANER. 

NO CIlIIU ;li EY 'l'() BREAK. 

Aluminium sbade. Pressure generattOn. Per· fect specia) mante)s. Powert'u) and brilliant. Safety and economy assured . Useful for all 
ll:zhtmg purposes. Permh,t ed by .Nat ional Board of Underwriters. Investigate before ordering e)sewhere. Libera) terms to jobbers 
and agents. We a)so make lighting systems. 

THE T URNER BRASS WORKS, 
1 02 E .  KINZI E ST.,  CH ICAGO. 

CONTROL OF FIRE. -VALUABLE PA 
per on fire extinguishment. SCI ENTIFIC AMERICAN 
SUPPLKMENT 1 1 :� . . Price 10 cents. For sa)e by Munn & Co. and aU newsdea)ers. 

SUBMERtiED 
Illectric Portable Propeller 
Applied to any boat in a 

. Absolutely practi· 
cal. Noiseless, Odorless and 
safe. Nothing to get out of 
order (or explode, Mach inery 
all being in propeller and 
rudder, SAves room in boat. 
Easiest to operate. Auxiliary 
power for sail- boat and house· 
hoats. Just the thing for 
fishing and hunting. Enables 
you to run noiselessly, steer 
it and cast or troll same time. 
Catalogue Free, 

Submerged Electric 
Motor Co" Box 6 
:Menomonie. Wisconsin 

$ ( ien t i f . ,  �merinut. 255 
Te)ephone stations, automatic lighting sys-
Tt .h'��l�n!.o�n,ftel�;I;i���te� · ·8·ig�l�i: · Y,:. · ·R·. 

684,2;4 

McBel'ty . . .  . . . . . . W�-.t ,2g9 
'l'f · ll'phtmt- �,.r�t t'lll, t'h-\'t l ' it ',  ". , E. l 't.'lll-

uletoll lil-il,::U;'; 

'l'p 1 ( -l��::IW . .  :?� ��l'.1� 1 . .  1.(�.l .. k.
l : l � l. dedct-, +\ . I )Hr- vts-J.�U::! 

'l'clepbonc tl',.l l lSfOl" 1 I 1 l'1', 1 1 .  Licl!l·\'i/;���,url:.! to W.q,BG-l 
'l'd('pllOl Il' 1 1"111l1;: lil l( ·  �imlill, I I . :'I I .  l ' n l lle . .  1i� 'H, l B-I-
'i'l'llt, '1'. D. :\ l d ';dl . I �� - , ����i 
')Vx till' falJrit", "T . .  \. Ilagalls . . . IJ�.J, .A). I 
Thill t'c,,"pl il lg:.  J. L. Frnzil'r. I�S:�.:):!r" Iib::.H:!1i 
Thill ('ollplillg, ,I . C. Itl'�Ull . . .  : ��l.�t�� 
:i:t:·��a:;

r 
e�:�

l
�r;�t�' J\,(�:o� ;·O�::l l  AL� V�i�i���'�

·
� ·  

. . . . . ,;S-l:iii 
T h l· .. :-;hill;':: T1Jadlilie fl'edt!r, A. l\1H"1 I .  liD-1,:!71 
Tin fVl· illClo�illg IH'eSl!I·ved pl·uVlsIOIlS, 

rooti�, ('b·. , �\. \\�. :\Iaeolloc h b ,  ( l'l'i��lle) 
Tin' l I 1  hll:hin;.:: 1l]('("halli�llJ, \Y . .  l l ' l l l l in�� . .  
Tin-, da�ti(·, \Y. F. \\Til1ial l l� ,  . .  , . .  tiS J. l ;�T, 
Tin·.  l·lIl1bt'l', 'V, \" Lf'aYPllwortll . , .  
'l'il·t-:-; for H'hit'It' \Y1}('('ltl, l'l e "  l l J ; t IHI i":wtlll't-

1 1 ,!>;JG 
tiSa ,�H:� 
(;1:<-4, 1 ;)� 
li�·l,:.!'j::  

of,  Fa kolllll't ..\:, l'l'rotic-,I lHI . . .  u,s4,U:-.u 
'l'il"(,�, l i l l i l l ;{  1' 1 It'nlll:ltk·, .J . ;-)avtlie . .  G;-'·I , I Vb 
Tirl's to \·. .J l il-ll' "'IH'l'l�, " PPHl'atns fOI· ap-

p l Y i ll�' n t l II It' l', .1 . I ; .  \\" I'hl l . . liS-l , l ·hi 
'I'ohat'('o 1 1 I: It.:ltilll · , pIli;':: , t; . T. INsh-I·. liH::,Hr.l 
'l'ob;l(·("1J I dpt'. E. \\T. \'"lI lldl , . . . .  (j,s-i.ltill 
'roilt,t :1 ) '1 k I I ' ,  E. Hick . . . . . . . . . . . . . . . . . . . . .  tiS-I-, 17:! 
Toy hrid ;.::t', P. �\ . IUl"htel· . . . . . . . . . . . . . . . .  ti,s-!,IUU 
'1'l"Iwk :-;U W l i l l J,!: at tu('h?ll' lIt for dOllhll' tnll'k , ., ( ' motor t';I I'S, T\ . \\ . I b m  . . . . . . . . . . . . . . h,s.),.I.H 
Tripod 01· o t lwr :silUil;lI· �taud, A. Schirut'r . t�,,:;,HH:� 
Troll('y. U. II. Spafford . . . . . . . . . . . . . . . . . . .  H8-!,12:! 
TI·ullt-y cOIl�trlletioll, eledl'ic, E. G. 'rhulllas li."-I , l  : t;;  
TroUl'y gllanl, I l lglis & 'Vilks. . . . . . .  li."\-I.:ri:": 
'l'1·ollt'y �\yjtl'hill;':: dl'v ic(', F. \\�. (�arl"l'tt . . . .  OS:;,H27 
Tl"Olle.Y wbeel sllpport, C. Tochtermal l . . 6S4, J � G  
Trunl.;: OJ' hox, I I .  Hu�rtt'Il . . . . . . . . . . . . . . . . . . (jS:t,!)I)S 
Truss, he mial,  U. Deloniel·s . . .  , . . . . . . .  U84, ) 99 
'rnl�l-i, lWl"llhl1, U. \\'. Bel1. , . . . . . . . .  (jS-l-.:�H:! 
Tllut' euU(-r alltl l'xpalldl'r, \\". Calltloll . . . .  (;;0.;-1. , 1 1 1 1 )  
Tllllill� i l l�t rnllll'lIt, 1 .  l L  Ito�('IH'ru ntz . . . . . . OX::,!)!)]) 
rl' \\'il ll ·  holdt'l" all(l  Hftl'I·, COlllliil ll'll, ,,'. I I .  

I<Jttt,-r . . . . .  
Tw.rer il"tlH, .J. II.  "�iestIH'I' . . . .  

OS,J,:-: I i l  
O,,",-I,O:J:.! 

TYPt'
I�l

'
.t

·i��'l
lieI�

Ol: .  �)�·� I��i� l,� . �)� I
.
l�l:t.i� I�, l' t ( . ,  F .  OS-1 . 1 G;� 

UlulJl·plla, eane, G. A. G eil;'t'I' . . . .  (i�4 . � 1 ! ) 
fillit'.\"l')e, D. F. '\�atson . .  (iX·t. ::'2X 
\T: 1 i Vt' ,  P. RicheIllond. . . . . . . . . . . .  H.'-' ... . o:.· , 

r������:' b;�g, 1;\. �T. iWt�tes . . . . . . . . . .  " nS:�,�!)(i, g;�;,:�!�� 
\Taln- bag, 1. C .  \\�uo(hnlrd . . . . . . .  ti84 ,02$, 6�-L02!! 
Yaln�, d l·y pipe, .1. I I .  Derb�T . .  . . . 684t35� 
Y:tln' gl'al', ( ' xplo�iv(� l'llg:illt', E.  U. })('-

bouttevillt' . .  , . . . . . . .  . 
Yalvt' indi('atol·, gate, "T. �\. Chatlwm. 
Yalve mechalli�m, eut off, J.  1\. ""anl . . " . 
Yalvl' milt ion, Ilup)ex ell�ine, C. C. \\"orth-

ington . . . . . . . . . . . . . . . . .  , 
YalYl', stop, ,Yo F. Bradbury . . . . . . . . . . .  . 
Y amp mal'ldll� machine, J. l!�. Rogprs. 
\\dliell' bra kl'; R. Janney . . . . . . .  . 
\Tt -h idl' fl·i l l IW�, spring mounting for motor. 

H,s.-J., 1 !17 
(iS4 1 1 1 1 
OS-I; 1 �:{ 

6R4,33G 
G84,O �2 
\184 . 1 0::  
684:250 

J. F. B;\Ters . . . . . . . . . .  " . O,s4,1 8!) 
\"('hid!' havillg roller bearin��, '';T . J. 

]�l·t'\\'el· . . . . . . .  , . . . . . . . . . . . . . . . 
\" eh iC'le, motol', A. Pa)mros . . . . .  � . . . .  . 
Yehielt�, motol·, A. C. Ste\nll' t .  . . . . .  . 
Yehicl(', mutor, A. A. IIamerscblag . .  
f���tt'- �\�1;�'_I(N,

lgu�lprtr�;�1'et�:a .�· . .  �.r�'�l.t�'�': :  
\�f>lld illg mat'hine, M .  IIofbeimcl", . . . . 
Vest, L. \\�('tzlel' ( reissue) . . . . . .  . 
Yiolin chill \"I'i'"lt, O. O. Olson . .  . 
Yise. J. Guodrich , .  . . . 
Votill;':: machille, J. Blocht'r . . . .  , .  
\Yagoll, dnmpill�, I I .  Bitner. Sr . .  , . . . . . . .  . 
\Va;.::on, dlllllllillg, 1. N. Ink�.  
\Yagon, dumpillg, J. HIHI.;:(�. 
\\" agon rack, l"onvel·tib)t�, D. SC'lll'll , . . . . .  . 
\\"ashel·. Set' hott1e \\'u �lll'l'. 
\Vasbing machille, G .  A. Paddock. 
\\" a�h in� DUl('hinp, C'lothes, \Y . rrllUl'llton . 
'Va tel" bag for the lll'ad, �. Ru\\'e . . . . . • . .  , 
'\\"att'l" e10Sl't bm\"! ("Olllll'l'tion, A. I,'. Curtill 
\\"att'r hea tel", R. S("hlll Wht-j·gt'I· . . . . . . . . . . .  . 
\Vatel· \\'beel, impal"t, F. I I .  Cook . .  , . . . . . 
'Yeh associatillg machille, H.. T. Juhnston . .  
\\"l' ighing ("onl, weigh pan fo]" ( � .  J [olm('s . .  
"-t'hrhing machine, 1iquhl, -:\Iackl'Y & G ilhel·t 
\\�l'll casillg s\\'age, F. A. (��lI·hllt1" . .  
""ell drilling maC'hiIH'. J.  \Y. JUl1t·t' . . .  . 
Vlbppl, G, H. Spafford . . . . . .  . . .  . 
\YIH'tstoIH) makin��' machine, I .  H, I - i l z  et al . .  
\Yoodcn box, G, .1 . Record . 
\Yooden l1C'xihlp mat for 11(1)1"8, U. Ros)'; . . 
\Yoodl'n pip(�, )1. F. 'Yilcux . 
\Yooden ,,'ed ges, machine for makin;.::, -:\1. 

llicl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
\Vreneh, 'V. S. Armstrollg . . . . . . . . . . . .  , . 
'Vrellch, F.  P. Bates . . . . . . . . . . . . . . . . .  _ . . .  . 
'Yrellch, "T. T. Hatten . . . . . .  . 
Yoke center, neck, T. De La -:\I an' . .  

DESIGNS. 

Bolt, R. J. McCart;)· . . . . .  , . . . . . . . . .  . 
Bottlt', 'V. ll. \ViHiams . . . . . . . .. . . . , • . . . . . .  
Botth', O. M .  Wolff . . . . . . . . . . . . . . . . . . . . . .  . 
Bott)e case, H. 'Vorden . . . . . . . . . . . . . . . . . .  . 
C:ll" step, J. H. ChamberJin . . . . . . . . . . . . . . .  . 
I<�lectric motor base p)a te, ConkJin & Milton. 
Fence post, J .  'V. Ulrey . .  
Ho)dback )oop awl gual·d, .T. P. Budd . . . . . .  . 
Horseshoe pad, F. S. Smith . . . . . . . . . . . . . .  . 

H�:).B(I.-J. 
(i�:�,U77 
Ox4,:::!:! 
O.'·o\-.t, :�71 
tiK-.t,:tiiR 
IiH'!,:;()1) 
HX.t,2.t� 
. 1"I , ;I�:! 

h.'-\.{ , . I I .-. 
n"':L!I:n 
I ;J-'.-l.:�! t;-, 
( ;;-.:-l, u:m m .;4. uH-t 
1i.�-t ,17J 
O�.J!1UU 

Hk:3,U74 
Hk4 , 1 :m 
ORa,9Ul 
(i�-I-,l�Hi 
(jk:�,UUf) 
Ok-t.04f) 
0.,,-\4, :17·.1 I)H4,251 I�Kl,����! 
hR-i, . •  h,. 
tiS-t,07!1 
Ok-t,12:; 
GR:�.UM 
O�-l,:;kO 
fi."-\4,aS2 
6�-l , ] [t() 

GR::: .91k 
68X,k91 
G84,O:31 
6S4,2:J3 
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Metal wa l"e, standard for solid or p)atl'd, 
S .  W. Babbitt . . . . . . . .  . . . . . . . . . . . .  . 

PUl·SP top or �imilar tu·tide, 'V. 1-1. S�Ull·t . .  . 
Ring, J. F. Selmeier . . . . . . . . . . . . . . . .  . 
Smdng machine cabinet, P. Nelson . .  . 
Spl"ayer, I. C. Coin . .. . . . . . . . . . . . . . . . . .  . 
Wagoll end gate anti-rattler, L. Ward. 
W;l :-;il i n �  machines, upper rubbing d isl,; for, 

�\. . �\.. Casiel· . . . . . . . . . . . . . . . . . . . . . 

T RADE MARKS. 

Brushes and band mirrors, 'V. B. Kerr 

:;f), 1 t)!) :�g, 1 �J 
. · .. J. l h.{ 
:m,17."-\ 
:If) , l r� 
:m,176 

35,170 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37, 172 
Canvas fabrications, certain named, Rosen-

berg & Scbmidt . . . . . . . . . . . . . .  37,171 
( , leall�il lg preparation, S. A. SJoo , . . . . . . . . . .  37, 17G 
Eh-l"tJ"ieai noveltif's and apparatus and incan

descellt lJllrllel"�, Americal l  E)ectrical 
Nov. & -:\If;.::. Co. . . . . . .  3.7,173 

J-' l Il " l litlll"(', (; l IStIIVt' �tieklt-,y ( '0 . . . . . . . . .  , . . . •  :37, 182 
LllliI"i(�anti'. }\;"''" York & :Kt'\\' .1 "1'�f» T LnhI"i-

(·allt ('0. . . . . . . .  . . . . . . .  . . . .:'Ilt'tliI'iIlP, t'('l'taill lIawed, �Ilrl' Mfg. ( �H . • . . •  
.:'I l1'didIlP�;, throat allil lung, rr. iI'. H a lTill;.::toll 
Oil, illlllIl i l l a  ting, Signa) on Co. . . . . . . . . .  . 
Rf'mt�dif's for eczema and kindred d iseuses, 

Zellla-Clire Co. . . . . . . . . . . . . . . . . . . . . . :n,181 Remedy for rhellmatism, B .  Zaleski. . . . . .  :37, 180 
Shirts, COnal's, Cliffs, ,,'aists and shirtwaists, 

COOIl Bros. :37,170 
Sugar, hard, American Sugar Refilling Co . . . .  :37,177 

LABELS .  

"Dental Chewing G um , "  for chewing gUill, 
Bradford & M lll"ray . . . . . . . . . . . . . . . . . . . . .  8,723 

"l\li-Perla, " for eigars, American Litho-
graphic Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,724 

" Moose, " fO t" lagPl' h('('r. A, von Cotzbausen . .  8,725 
" Pheasant Brand , ' ·  for evapora ted prunes, 

Vlillamette Yant'.\' Pl'lllle Association . , . 8, 722 
"Secord's Menthol 'Tooth Powder," for tooth 

pO'INder, F. R. L. Secord . . . . . . . . . . . . . . . .  8,721 

PRINTS. 
"A Wise Beginner," for 'Ve)sbach lamps, A 
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10 cents, provided the name and number of the Ratent de�ired and tbe date be given. Address Munn & Co., 
361 Broadway, New York. 

Canaclia,n patents may now be obtained b y  the in
velltoL'S for any of t.he inventions named i n  thp, fore
going- l ist. For terms and further particu)al's address 
Munn & Co., 361 Broadway, New York. 
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Pro�pectus for 19HZ, for " Arch itects' and 
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W M .  T. COMSTOC K .  Pub.,  23 Warren St . ,  New York. 

Autom ob i l e  Engine BU�?I;ess 
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"IL\E�' F E lt, nrX(' E  ,\ lIARYIN, 

FIFTH EDITION 

Handbook on Petroleum Tables for th� Determination 
By CAPTAIN J .  H .  THonSON of Minerals . 
and BOVERTON REDWOOD . . . .  

Bvo, Cloth, $3.00 net. Postage l5 cents extra 
BY PHYSICA L PROPERTI ES 

Ascertainab)e with the a i d  o f  a few field instruments. 
Based on tbe system of the )at.e Professor Doctor Aibin Weisbacb. 

By OR. PERSIFOR FR AZER  

Limp Leather, $2.00 net. Postage 7 cents extra 
ALL BOOKSELLERS .J' 

A book for inspectors under Tbe Petre)eum Acts and fm' tbose engaged in the ston�ge, transport. distribu
tion and industrial u�e of pretl'oieulll and it� products and caldllm carbide. 
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SMITH PREMIE� 
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An tpoch-Making Work of Scientific Travel 
The Results 
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W. H. B REWER 
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This remarkable work contains in popular form the re�ults o f  the Harriman expe
dition. No less than twenty-six new species of mammals were discovered, and the 
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almost as important. Many new glaciers and a large fjord, hitherto unma pped, 
were also explored, It is illustrated in the most lavish way. with reproduc
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tions in color of birds. animals, flowers, and landscapes by famous artists, 
fine photogravures and all the other accompaniments of an elaborate art 
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work. It will unquestionably be the final authority on this region 
for many years. 
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