
ORDINARY RATES. 
Inside Paare, each insertion, • 7� cents a line 
Back Paare. each insertion, • •  $1.00 a line 

or-For some cUuses of Advertisements, Special and 
H i{1her raw are reqwire4. 

Tbe above are charges per agate line-about eillbt words per line. This notice showB the widtb of the line .. 
���8��� �� ��t��erat���a�!£: nonal, �;�e���� ment, as the letter press. Advertisements must be 
�� T� ��p��:if:��!' f�C:I":: .:::i7s ��u'!;�ursday 

U1°�t2u����e!!�S " time and money by using our 

wFootantllBandPoWer Placnlnerg 
SEND FOR CATALOGUES

A-Wood-working Machinery. B-Lathes, etc. 
SEBECA FALLS MFG. COMPAn. 
()95 'Yater St., Seneca Falls, N. Y. 

WALWORTH 
PIPE VISES 

are the Heaviest and 
Strongest vises made. 

RENEWABLE STEEL JAWS. 

WALWORTH MFC. CO., 
20 OLIVER STREET. BOSTON. MASS. 

WORKSHOPS 
of Wood and Metal Workers, witbout steam power, equipped with 
BARNES' FOOT POWER 
MACHINERY -
allow lower bids on jobs, - and give 
����� fJi��U)�e\�:e��r�at!��:e� 

W. F. '" JOHN BARNES CO. 
1999 RUBY ST.. ROCKFORD. ILL. 

OATES ROCK I 
ORE BREAKER, 
Steam Ore Stamp, 
lining lachiner" 
50 years experience as builders. 

GATES IRON WORKS, 
Dept. C, 860 Elston Aue •• Chicago. 

"Queen" Builder'S Transit 
$100 

IMPROVED T RANSITS AND LEVELS 
Graduated entirely on our large dlvid-
W.lIr��1�fsklns.r.ec01Il:�ee�n':.0§�;� veyinjl and Draftirur Instruments and Material.. 220 p. llIustrated Catalogue mailed free only if tbis ad. Is mentioned 

ClUE�;N & CO., Inc., 1011 Ultestllllt 8t., Pltiladelphia 

TRANSITS AND LEVELING INSTRUMENTS. 
ADJI�:'�8J.E BENCH LEVEL 

Bottoms 
Vj����:id and graduated. 

"lZe 4 m. to 18 in. Price '2.50 to ta. For book on tbe level 
C. F. RICHARDSON " SON, 

'1'. 0. Box 977, ATHtlL, MASS., U.8.,\. 

-�"""""" ACCURACY ""�-
, DON'T SPOIL IT; >. � 
(; BY GUESSING. 0 
CI. Use tbe Ricbards' System of meas- 0 
"". urinp; macbine�. These Gaua-es are 

C ... guaranteed to l-l00J0 of an Incb. 
::J Implements are adjusted at a tem- :u () perature of 75'. � () or- Ask for Book ··S. A." 0 
C THE JOHN M. ROGERS BOAT. -< � GAUGE'" DRILL W ORKS. � " GLOUCESTER Cn·y. N. J .• U. S. A. " 
_"""""""" ACCURACY ��_ 

We can furnisb t be Latest Improved FJyelet Machines 
���c=l� .. SbO*:Yae:%:;t,!W���1 :l3�':Si�:!.: of Special Wireworkin� Macbicery. ar Send for Circular. 

BLAKE & JOHNSON, 
P.O. Box?, WATERBURY. CONN .• U. S.A. 

mootS Jlny Way You £ikt 

I 
Can be used either borizontally or verti. cslly or at any angle. That's the Ilrest poiut In the 

.. VAN NORMAN "DUPLEX" 
MILLINC MACHINE. It Baves time, tools. and fixtures. and wHI be found a boon In every up-to-date sbop. Produces tbe most accurate work. Simple, serviceable, and satisfactory In every way. 

. 
. .  Waltham Watch Tool Co .. Sprlngfield,Mass 

DORMAII'S 
VULGAIIIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Macblnes for Rubber Stamps. We also make Dry Hest Vulcanizers. Complete outfits from $10 to '1,00J. A II Stamp and StencU Tools and Supphes. Brass and Steel Dies for all purposes. S<als, Engravmg and .w"I���1-Die Slnklnlof all klnds. Establisbed 1800. 

=t�gto ,w.se��Co�I&.�� 
'l'HE J. F. W. DORlttAN CO. 

I tieutifit �metttau. [SEPTEMBER 25, 1897. 

Fences. device for attaching stay wires to wire, W. J. Jacobs . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,042 

IIUi�: r F��:::;.::·:·:·:·:·:·:·.::·:·:·:·:·:·::·:·:·::·:·:·::·:':':.':':':':'::: i!:W Fire escape, R. M. Ellis ............................... hOO,016 �'ire extinguisber, A. J. Knigbt ..................... 589,990 Flour, manufacture of germ, J. T. O' Calla�ban ... 589.!Il� Folding box, R. H. Filmer. . . . . . . . . . . . . . . . . . . . . . . . . .. 500,058 Frame. See Picture frame. Storm or screen frame. Furnace or bester, W. H. Riley . . . . . . . . • . . . . . . . . . . . 500,167 Furnaces, fire brid�e for boiler. J. Reagan ......... 589,OO) Game RvparatuB. D. Du Bois ............ . ...... ; ..... 590,093 Game apparatus, E. H Turner .................. ... 500,078 Game board, G. W. Gepbart....................... ... . 
Gas burner, automatic cutoff. F . . F. Cushman ..... . Gss engine.explosive. J. S. Walch ................. . Gas generator. acetylene. N. Likins................ ,991 Gate. See Automatic gate. Gate, A. Mason .................................... 500,oe9 Generator. See Current generator. Gas genera-tor. 
�!��t��:t��bi;�\�������. �'.�. �l.���l���.::.:: �:�� Grate. open. W. Scbmitt ............. .. ............. 589,985 Gravity and lever motor, J. R. Wrigbt ............. 500,198 Han!'ier. See Clotbes line banger. Coat banger. PIcture hanlZer. 'l�roUey wire hanger. Harvester potato, W. Cbater ....................... 500,184 Hat carrier, E. W. Hawley .......................... 589,829 Hat fastener, E. B. Alexander ..... ................. 589,888 Hay carrier 1 W. J..ouden . . . . . . . . . . . . . . . . . . . . • . . • . . . ... 589,002 Hay rake and loader, S. M. Jenks ................... 500,103 Heater. See Hot water beater. Hinge, C. Froelicb. . . . . .... . ....................... 589,963 

IDrJh'in���.:1'c: E:\"���;P8i::: '.: ::: : :: : : :: :::: : ::: �:� Hoe, W. A. Scott ............................ .......... 589,863 Hoistinll. conveying and dumping apparatuB. O. N. Gardner .................... .... ............... 589,964 Holdback, C. M. Gonne .............................. 589,820 

�g�e����nfI��;.':;i�: .�.I���::::: ::::: ::::::::: :::: �:� Hose clip. J. T. Duncan .............................. 500,094 Hose couplin�, H. C. Campbell ...................... 589,813 Hot water heater and steam generator. W. C. Higgins .................... ........................ 500,063 Indicator. See Station indicator. 
f���e'jr,a��t����r�e.���I��::::::::::::::::::::::: �:M¥ 
f�g� fr�: BSC�����cO����:��. ib�w oltereck ..... 589,915 ironing boards. neck band ring for shirt. J. H. Mount ..................................... . ........ 500,(110 

�:�·Cl�:i����hy�:�� ¥!:Weissentbanner ....... 590,100 J oint. See Rail jomt. 
���e������.nM:�'lit .............................. 589.916 Lamp, C. L . .lIetts. .. . . . .. . ........................... 589.953 Lamp, bicycle, C. Mascbmeyer ...................... 500,044 Lamp, blowpipe. W. A. Cbapman ................... 589.815 Larup. electric arc. '1\ 1lJ. Adams ................ .... 589.996 Lamp, safety, F. Daintree ............................ 589,936 La� e�fc��:�' {f: ;:::ra�f ���.���� �.�:�����.� 589.881 Land roller, G. W. Deweese .......................... 500,138 Latbe dol'(, adjustable, E. A. Antbony .............. 589,889 Latbe tool support block, C. W. Weddell. .. ...... 590.051 Leather. manufacturing. C. Dreher ................ 590.()''J6 

f���' �:�\i�YC�e '����l&iii binati'oii ioCk:' Per': 589,800 

mutation lock. Wblp lock. 
t���in�i�e �::'���':.f;':Ck: <5: S: Burtoii::::::. ':: :.' .. :: ��:tg 
tg���t�:;.���'&'N�rt��d��:::::::::::::::::::::::::: �:M� Loom. J. H. Nortbrop ................................ 590,112 Loom, W. Weaver .................................... 589,910 I�oom. circular, R. Weiss ..................... 500,122, 500,12� Loom let off, H. C. Cockerille . ....................... 590,001 Mail bag crane attacbment, H. H. & D. D. Scbur-ter. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . .. . . . .. 500,025 Mail crane, Taylor & Dennis ........................ 500,172 Marker, corn row, O. Billingsley .................... 589,800 Matcb box, R. J. Asbwortb .............. _ ........... 589.921 Matcb box or safe, B. W. Karst ..................... 589,835 Matcb makinll macbine, B. T. Steber .............. 500,OTo Measuring machine, liquid, '1'. E. Mather .......... 590.109 Medical exercising apparatus, electro, W. A. Webb . . . . . .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,050 Metallic wbeel, I. Davis ............ ................. 589,961 Mill. See Windmill. Minin/!dredge, placer, A. W. Robinson ............ 589,858 Mouldmg device. E. Fabian .......................... 590.039 Mop tub and mop wrim:er. combined, C. Gilford .. 500,144 Motor. See Current motor. Gravity and lever motor. MusiC bolder, R. Scbumacber ....................... 589,862 Music lesf turner, C. Nicbolson ..................... 589,851 

���id�r,l§: �?":lti,iii:::::::::::::::::::::::::::::: �:� 
�:;r�:��a,t{J���'K';;'jI�i���:.�:.?:��o�.�.�:::::::: �:� 
��Hg��: ft: fo::'��.� ·:: .:::::::::::::::::::::::::::: �:� Nut lock. W. F. Scblabacb ........................... 589,984 Oil burners. burning liquid hydrocarbons for producing incandescent, W. Darby et al.. ..... 589.819 Ores by chlorination, treating, H. F. Brown ....... 589.999 Ornamenting strips or frames of WOOd. etc., appa-ratus for, F. A. Brausil ........................... 500,200 Padlock, H. S. Dowling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•. 500,055 Padlock, alarm, E. N. Case .......................... 589,930 Paper box, J. C. Hewitt.............................. 500,102 Paper box, Morris & Wilson . . . . . . . . . . . . . . . . • . . . . . . . .  500,1;9 Paper bolding device, E. A. Trussell ............... 590,175 Penbolder, A. L. Adams. .. . ........................ 589,918 Penbolder, E. D. Cbadwick. . .. . . .. . . .. . .. . . .. . . .. .. 500.183 Pencil and tape measure, combination, A. J. Miller ............................................... 589,847 Permutation lock, P. W. Lownes .................. . 589,844 Pessary, self-adjusting infiatable, B. P. Wilson ... 500,124 Photograpber's dryin� rack, W. H. Lewis .......... 589,843 Picker. See Cotton picker. Picture frame, E. Oldenbuscb . . . . . . . . . . . . . . . . . . . . . .• 500,(111 

�\��r\�:¥o�a�o �i�oat ......................... 589,845 

�fg:·��'!fr�1. :gtiCcii:il�'ii.C\f.i�;:ie::: :::::: ::::: �:� Pitcber, molasses, O. Hulback ...................... 589,833 Plaster casts, tool for cuttin..:, J. O. Pearson .. , ... 500,163 Plastic material, machine for mouldin� screw 
Plo��t8.\�t:"��:: .':��:'. �����:.�:.�'.���y::: :::::: ��:M� Plow, W. H. G. Gresves ............................. 500,146 Plow, rotary disk, W. H. Chaffe ..................... 589,1J31 Pneumatic conveyer tubes, electrical Signaling device for use on, G. W. Hook .................. 589,832 Pneumatic dispatch tube carrier, B. C. Batchel-ler ...................................... , .. . .. . .. . .. 500,181 Polisbing macbine, H. Fletcber .................... 500,059 Post. See �'ence post. Potato digger, W. �'. & C. Maves ...... ..... ......... 589,846 Press. See Sausage stutfer press. Skim press. Press and preserving receptacle. combined, M. W. QUirk. Jr .................................. '" 589,993 Printing machine, W. E. Crane .................... 590,002 

prij�a���s:J�g o��. �.�����. ��.� ���.i.�.���i.��,. 500,177 Printing press feeder, J. T. Robertson. .. .......... 500,115 Printing press feeder attacbment, J. T. Robert-son ... . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,114 Propelling device, sbip, F. A. L. Grunow .......... 589,946 

r..Yl!i:'���¥l��r�:' c�;,�·�ru�gJ�WAtIi;'::::::::: �:� Pump and equalizing valve for pumps, B. Tboens 590,173 Pump, force, A. Munden ............................ 500,161 

��fe.'S�;.��t�fJ�:.�:.�:.:.�:�':::::::::::::::·:::: �:� Puzzl e, picture, H. C. Frencb....................... 500.060 Pyroxylin compound, J. H. Stevens ................ 589,870 Race borse starter, J. E. Curry ............. ........ 589.818 Rail fasteninll. W. C. Kemble ....................... 500,106 Rail joint,J. Wayland .... ........................... 500,028 Railway rail cbair. l\I. I,ewis ........................ 500.108 Railway, surface contact, E. M. Hewlett .......... 589,894 RaikwNc�:t��.;.����.��i.�. �.�������., .��.����� 590,153 Railways. automatic switch for surface contact, E. M. Hewlett ..................................... 589,893 Rake. See Hay rake. Range, sheet flue, S. S. Webber ..... ................ 589,882 Razor, E. Scharff ............................. ........ 590.168 Razor hone and strop, C. H. Ballew .............. . 589,805 Recorder. See Tim e recorder. Refr!gerator, J. C. Ayers . . . . . . . . . . . . . . . . . . . . . • . . . . .  589,922 

�f�'f:f:;n��rJ.'Wagf.;y�:.����I.e:::::::::::::::: �:� 
������fl��J�H�'?l:l�eIi: : :::: :::: ::::::::: :::: ::: :::: gg�:§l1 Rock drilling and channeling machines, device for ol!.erating feed of, H. C. Sergeant .......... 589,364 Roller. 8ee Land roller. Ruling macblne, Graber & Hepwortb .............. 589.827 Sad iron, Kennedy & l\1oery ......................... 500.006 Sasb bolder, P. McBride ............................. 589,849 Sasb bolding or removi 't£( device, R. Bohriscb .... 500.086 

�:�s:fr���gr,,�E,';.e,,"i:lte,Fl�����r:::::::::::::::: ��:�i! 
��:!; ��fte �r��¥eii:;�\bW.gM1Y,;c�:.��.����.�::::: �:� 
������g�nr�,pre���l1i��lm'g�a���V�g��IJr�8 589.GJ4 

l'bis bests Wind, ::ltesm. or Horse I Power. We oDer tbe WEBSTER � actual horse power 
GAS ENGINE for $l�O, less lOt discount for casn. 

�fu:,�s'f'u:�{::r..���a(t�1J'l�8 o�'1M theretore we can make the price. Boxed for sblpment,. weillbt iIOU pounds. Made for Gas or ",asoline. or- Wnw for SpecU£! Oatalogue. 
WEBSTER M'f'G CO., 

11174 Wes t 15th Street, CHICAGO. 

operatiIlR on GASOLINE, 
])1,.'1'11. LA '1'Eort:KUH}; 
011... Both Friction and Geared Hoist, from 10 to 50 
H. P., fol' iUines. Quat'
"j es. J)ocks. etc. Great Savin� over steam. espeCially wbere woo� coal or water are scarce. Send for catalo�. Guaranteed tully. State size wanted. Address Wp,ller 
G as and Gasoline En
arine Co., 400 S. W. Boulevard, Kansas City, MOo 

POWER? POWER 'I POWER I 
Fifty per cent. iner Sse at noaddltlonal expl'JlSe. 

VICTOR VAPOR EIIIOIIE'. -
LOCAL AGENTS WANTED. Steam and Vapor Launches . Row and Sail Boats. . Send for catalogue. Specify one wanted. ' 

THOI. UNE .to ao. • .. 
1i4-66 Wah:"n av .• Chicago. . • .. ..... 

Genuine Yankee Shaving Soap, 10 cts. 
Lu. .. ry Shaving Tablet, 25 ets. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 ets. 
Williams' Shaving Soap (Barbers'), 6 Round Cake s. 
z.lb.,4oc. Exquisit e also for toilet. Trial cake for 2C. stamp. 

THE J. B. WILLIAMS CO., Glastonbury, Conn. Lo
NDON.64Great R.ussell St.,N.W. SYDNRY, 161 Oare nceSt. 

"WOLVERINE" OAS AND OASOLINE' ���B�Y�m�ail�.if�yO�ur�de�aler
::

d�oes� D:: o t_su_pp_IY_YO_U._ ..... 

ENGINES, :JdATrJ.�=fNRE� 
U Wolverine1Jis tbe only reversible Marine Gas Engine on 

the market. It is tbe lightest en�ine Requires no 
�--=��'��.�o,oS�af����;�facf,�S�y 

LVERINE MOTOR WORKS, 
12 Jlurnn I!Itree1J 

ORAND RAPIDS, MICH. 

No� Ready. 

MAGIC 
MANUF ACTURE OF STARCH FROM Stage Illusions and Scientific Diversions Maize.-By J. lirieJlner. Full details of the process. 
i��t� ��:i,��u:.;i;�*,nNo?111:1j!l�d Wri��liircT��:�. '\roE�� Including Trick Photography. 
had at thi� office and from aU newsdenler�. 

Buy Telephones 
THAT ARE GOOD··NOT" CHEAP THINGS." Tbe dilference in cost Is little. We lZuarantee our apparatus aed guarantee our customers against loss bypatentsuits. OUi' guaran-tee and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
260·264 South Cllntnn St., Chicag o. 

!:iif::fv::V:ft'f.�t'f5���J lt�tr.� 
HOUTS AUTOMATIC TELEPHONE SWITCHES 

Some of Its advantages: 1st. It is strictly 
���tg�i�'�uJ� s��l6g:�.dO��. ���� nection between subscribers is direct and Instantaneous. Ub. No central office ope· 
:;;;�.to ���, 1r:lo� i:!�rr:&���rri-;t8e8d service at all hours of day or nlgbt. ar- Tbis appliance Is sold outrlgbt or leased, at option of customer, and fully guaranteed - ar Send for Illustrated circular S. A. to 
Houts Antomatic Telephone Switch 
Co., Parker, So. Dakota, U. S. A. 

& 
Electric Battery Motors. 

M'!�rN;�·HI,p·�!'-n:::.:::::::: :� 
U h a, 8 U II • • • • • • • •  • • •  .75 

5 x 7 Bunsen Cell. . .. . ........... 1.25 ur Circular free. C. M. Turnquist, 216 South Clark St., Ch icalfo, III. 

ARMSTRONG'S �O. 0 THREADING MACHINE 
Can be attacbed to bencb or post. Desioned for tbreadlnll tbe smaller sizes of pipe, iron or braBB, also bolts. Has two speeds, one for pipe � to 1 inch; tbe 
r��I'i,'"si��� Plij('",,�l4 t�e 2 :�e:r Armstronll adjustable dies. Otber attractive festures. or- Send for particulars. The Arm. 
stronar Mf"ar. Co., 139 Centre Street, N. Y., Bridgepon, ConD. 

COMPILED AND EDITED BY 

ALBERT A. HOPKINS. 

WITH AN INTRODUCTION BY 
HENRY RIDGELY EVANS. 

568 Pages, 420 Illustrations. 
Price, by mail, $2.50. 

THIS new work on 
Magic, Stalle lIlu

slons and Trick Pboto
grapby appeals to the 
professional and tbe 
amateur alike. and will 
prove a welcome addi
tion to any Ii brary and 
will be read witb Inter
est by young aDd old. 
The illusions are well 
Illustrated by engrav
Ings wblcb fully ex
plain the nsture of tbe 
tricks. Grest attention 
Is paid to the exposes 
of large and important 
Illusions. Some of tbe 
most Importsnt tricks 
of Robert H o u d i n, 
Bautier. de Kolta. Kel
lar and Herrmann are explaIned. Conjuring tricks are not neglected, and Fire Eaters. Sword Swallowers, VentriloquiBts, etc .. all come In for a sbare of attention. The section devoted to Ii PhotographiC Diversions" is very complete. illustrat_ Ing tbe most important forms of trick photographs wbich the amateur can make. There Is also a valuable Bibllograpby of BOOks on Natural MagIc. The book Is a larg� octavo aDd is handsomely bound. ar An illustrated circular giving specimens of tbe engravings, together Witb a full table of contents, will 

be mailed free to any addreBB. 
MUNN & CO •• PU BLISHERS. 

361 BROADWAY. NEW YORK CITY. 

Our New 50c. Telephone 

IE nth'ely new and or¥.nrJ. The reeeiverlll 
_ of thil!l Outfit are 80 constructed that the,. 

. baTe extraordinary &COustic properties. A. 
whtsper m a  beplainlyhearda.t500 ft. No b&ttuy 

. reqUIred. il'e:inn &re imitation bard rubber, the 
aame in form as U!led OD r�gu1&r iIU!ltrumentL For 
maide and a,lllbort line. tbil!l iA better than a '100 

Outfit. Complete for both eoda lIitb .. U aeoe!8oriea aDd Instruc- _ 
elM for ulinl!'. Sent byeJ:p1'll1llon receipt of &Oe. or hyman ffr lte. � 

R. 11.' INGERSOLL & bRO .. 
tI� Cortlandt St., Dept. 147, New York City. 

50 YEAR .. 
EXPERIENCE. 

PATENTS .. TRADE MARKS, 
DESIONS, 

COPYRIOHTS &c. Anyone sending a sketcb and description may quickly ascertain, free, whether an invention iI probably patentable. Communications strictly confidentiaL Oldest Rjlency for securing patenQ 
In America We bave a Wasbington office. Patents taken tbrough Munn &; Co receive epecial notice In the 

SOIENTIFIC AMERIOAN, beantlfully illustrated, Jarllest circulation 01 any_scientlfio journal, weekly terms�.OO ,,-year; 
'1.50 six montbs. Specimen copies and lLUiD BO<OIK ON PATENTS sent free ·Addre .. 

MUNN & CO. 
361 BroadWAY, New lork. 

la1 L�eaes... � .... U.s..&.. 
from.�. N. Robinson .... , . . . . . . . . . . . . . . . . • . . . • • .  590,023 

(Continlwi on JIOQe 107) 

© 1897 SCIENTIFIC AMERICAN, INC. 
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