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ORDINARY RATES. 

Inside PaKe, each insertion, - 13 cents a line 
Back PaKe. each insertion, - - $1.00 a line 

[W""For some classes of Advertisements. Special and 
Higher rates are required. 

The above are charge. per agate line-about eill'ht 
word. per line. Thi. notice .how. the widtb of the line . 
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morning to appear in the fuHowiDll' week"fs issue. 

Star * 
Lathes 

foot power 
Screw ••• 

••• cutting 
Automatic 
Cross feed 

9 and It-inch SwIng. 
New and Original Features 

SC1ldfor Catalogue B. 
Seneca Falls Mfg. Company, 
695 WattrSt.,Seneca Falls,N. Y. 

• POWER & FOOT I SHAPERS.PLANERS DRILLS 
'- ATH E S. �tf�t,N,M,��P 2�T�lIJ�ul��t� 

EBA5TIAN LATHE CO. 120 CULVERT ST. CINCINNAT I. O. 

HAVE THE LATEST IMPROVEMENTS. 
No machine .bop can be thoroughly up-to-date unless _ It has the mo.t 

modern per-
- . fected tool.. . r�: instance, 

ASHLEY PATENT NIPPLE HOLDERS 
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01Y both the .Ieeve and .bank thread. Made of best 
quality ca.t stepl, carefully fitted. Long or .bort nlp_ 
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��[fO�� A.bley Holder. are 
WALWORTIf MFG. CO., 20 Oliver St., Boston , Mass. 

SAVE � YOUR FUEL 
By using OUl' (stove pipe) RADIATOR. 

With Its 120 Cross Tubes, 
ONE ltove or furnace does the work ot 
TWO. Drop postal fol' proofs from 
prominent men. 

TO I NTRODUCE OUR RADIATOR, 
the first order from eachnaighborhood 
filled at. WHOLESALE price, aDd secures 
an agency. Write at once. 

ROCHESTER RADIATOR COMPANY, 
82 F,,·�arp. St., ROCHESTER, N. V. 

.. ... ... ......... ........... : NEW HACK SAW FRAMES.: • Saw may be In.tantly at-. • � - - 1 tached or removed or set. 
• • at any anllie. Finely. • _ finl.hed and nlck- • 
• eled. C o c obo l a. : bandle.. ur- Oatalogue ot Fme Too!B free. • 

• [HS� STARRETT fio'1ia, Athol. rr.As�"·.: 
•••••••••••••••••••••••••••• 

ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST, MOST EFFIC IENT and DURABLE. 

(RAND DRILL CO.) 
Send 'or Catalogue. 100 Broadway, New York. 

BARNES' -

UPRIGHT DRILLS 
tl�::'¥ft�it'ilmr't';."'if.\�f��:J felt 
Feed. IF" Send tor New Catalogue. 

W. F. & JOHN BARNES CO. 
1999 Ruby Street, ROCKFORD, ILL. 

THE COBURN PATENT TROLLEY TRACK 

ROOSE DOOR 
RARGERS-----

The first made with adju.table track. 
The track can be put up In 30 minute .. 

ur- Send for Book. 
The Coburn Trolley Track Mfg. Co., 

PRATT'S CONE 
Simple in constructiO n, easily "r'1�:::i;p;"I� 

applied. Save. TIME to manufa"" . 
turers, TROUBLE to operator, and 
WEAR to belt.. In ordering give 
width of belt. 
-"'or,pelt. M��'i Incee.wl!!e.'t� 
rrSend tor catalogue ot machiwl,ts' too!B 

CHANDLER & FARQUHAR, 
38 Federal St., BO!i\TO S. MASS. 

H.ndWRY. - Details of construction and det'lcriptilJD of 
rolling stock of a new system of portable railway which 
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Contained in Sri ENTIFIC AMERICAN SUPPLEMENT. No. 
1014. Price l0cent •• To be bad "t tbis office and from 
all newsdealers. 

Woodworkers' 
Your money back if yon 

want it Suppose you should 
send us 25 cents for our new 
Catalogue of 

Woodworkers' Tools 
400 pages, 1800 

illustrations, and after re
ceiving it were not satisfied. 

Tools. 

Such a supposition is of course absurd, but 
if it were the case, we'd return the quarter 
and tell you to keep the book. 

The Ohas. A. Strelinger 00. 
Addre.s Box � DETROIT. MICH. 

PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF CHARIINI 
MACHHIE 

For Bcbool, College or 
X Ray work. 

ur- C'rcular free. 
E. S. RITCHIE & SONS, 

Brookline, Mass • 

STEAl A mill for ern shing ores. 
Equal In efficiency to a 
five stamp battery, and at 

A boon alike to 
the prospector 
a n d  minin g STAI P a fraction 

of the ex
pense. 

capitalist. Send for catalogue. 
GATES IRON WORKS. Dept. C, 

650 Elston Ave •• Chicago, U. S. A. 

PIERCE 2 ACTUAL H. P. 
PRICE, Complete, $133.00. 
Made for Ga. or Ga.ollne. 
MARINE ENGINES To4 H. P. 
18, 18 and �1 foot Lannch Out-

fits complete. All sizes 
Stationary to �3 h. P. [W"" Send for Circular of me wanted. 

PIERCE ENCINE CO. 
17 N. 17th St., RaCine, Wis . 

IILL 

MANUFACTURE OF BICYCLES. - A 
very comprehen.lve article givlnl!: tbe det .. lI. of con-
��'f�:� o��ri�rn��rtiri

f S����!:mci�ER�di'k ���: 
PLEMENT, No. 908. Price 10 cent.. To be had at this 
olllce and from all newsdealers. 

POWER1 POWER1 POWERI 
Fifty per cent. increase at no additional expflnse. 

VIClDR VAPOR ElllllE •• 
LOCAL AGIENTS WANTED. 

Steam and Vapor Launches 
Rowand Sail Boats. 

Send for catalogue. SpecIfy 
one wanted. ' 

TIIOI. KAIIE .t. DO. . . . 

64-66 Wabash av. , Chicago. .. 

For LIghtIng and PlatIng 
� light - - - 1\ 40.00 
50 light - - - 75. 00 

100 light - - - 126.00 
MOTORS 

.� h. p .. 05; � h. jJ" $25; i h. p .• NO; 2 h. 1>., IW. Storage batteries and pro�l1er wheels torboata./:VANSELECTRICCO. 61 aodN • AaillaodAve •• Ch1cago,W. 

Fgl'{lb��W:�au�::' 
Gss, and Gasoline di. 
rect from tbe tank. 
1 to 40 H. P., actual. 
The SprinKfield 

Gas Engine Co. 21 W. Wa.blngton St. 
SprinKfield, O. 

ACETYLENE APPARATUS.-ACETY-
lene number or tbe SCIEXTIJrIC AMEIUCA.N SUPPLEMENT, describinll. With fuli illustrations, the most 
recent. simple, or borne made and commercial apparatus 
for jleneratm" acetvlene on the hUJj[e and small 8cale. 
Tbe jlas as made for and used by the mIcroscopist and 
student; its Wle in the mallie lantern. 'l'henew French 
§���!\'��Wfc ml:l�ftI�
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C�g.taifr,1i �� 
Price 10 cents. 'ro be h ad at office. 

CREENFIELD 

Steam Engine Works. 
Established 187" 

Manufacturers of Greenfield St. 
tlonary. Portable and Yacht 
ENGINES AND BOILERS. 
AI.o Horlzonta1, Antomatlo 

and Variable Cut-olr Engines. 
BinI from 8 to 78 Bone.Ponr. 

AI.o Vertical and Horlzontaland 
Marine Boller., Steam Pumpa 

and Adam.' Grate Bars. 
W. G. & G. GREESFIELD, 

East Newark, N .... 

TO INVENTORS, 
An experience of nearly fifty years. and the prepara

tion of more than one hundred thousand applications 
for patents at home and abroad. enable us to understand 
the laws and practice on both continents. and to possess 
unequaled facilities for procuring patents everywhere. 
A .ynop.i. of the patent law. of the United State. and 
all foreign countries may be had on application,and per
sons contemplating the securing of patents, either at 
home or abroad. are invited to write to this office for 
prices. which are low. in accordance with the times and 
our extensive facilities for conducting the business. 
Addre •• MUNN & CO., office SCI ENTIFIC AMERICAN, 
361 Broadway, New York. 

INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

AUGUST 24, 1897, 
AND EACH BEARING THAT DATE. 

LSee note at end of Ii.t about copies of the.e patent •. ] 

ta::�i\�\�� �:h1cI�: ��: ���g�:::: .. :::: ::::::::: 
11� �.';r:.eT�.�rZ���·.': :.':: ::::::: :::::::::::: :: :: 
Alarm. See Burglar alarm. 
Anchor, D. Hoyt ... .. . ... . . . .. ..... ... . . .. . .. . ... . . .. 588,767 
Armature for induction motors, A. L. Cushman .. 688;tl:2 
Axl

t"o: ... ����: .:������:.�.�����.r.��;�.� . .  �.����: f>98,759 i 
�:H:t:�:�: -rr.1: l:��aii,j:: : : : : : : : ::::::::::: ::::: �:ZM I 
Bag fa.tener, N. F. Wightman .. . ................... f>98,B4,s 
Bag tie, A. Davi.on . . . . . . . . . . . . . . ...... ............. f>98,855 
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Battery. See Electric battery. 
Bearing. roller. J. R. Richardson . . . ... .. ..... .. . . . .  588,837 
Bearings. oil retainer and distributer for hollow 

roll. of roller, Tellef.en & Lockwood ........ .. f>98,667 
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DRAWING AND DESI 
:Mechanica.l &: Archltectunl Dra.wing; Marine, f;;j�5d ..... � 
Sta.tionary or Locomotive Englneerlng;Minlng; U�"-":;"::":;:J 
Pro�pecUDgi lletalPattem Cutting; Plumbing; 

��i!i::�1, 31 COURSES :yd
�rl�� 

Engineering; Surveying and Mapping; Book· 
Keepin g ,  Shorthand; English Bunches; 
Architecturej Electricity; Machine Design. 

::'d,;hO GUARANTEED SUCCESS. 
FHIIiUlra'I, Adnaci ar Ilitalllllnti. 
Cit'cula,. Free; S'ate .ubjeet"ou toiahto&tudJl. 
b.tanudlonal CorrHpondeaee Seboola, Box 942, 

MICHIGAN COLLEGE OF MINES 
A State technical scbool. Practical work. Special 

i=�it�8,:����
n
y�i:.ge�n�r':ld�'!ft��ilo�

I
;l'U';.

e
y��� 

For Catalogues. address 
DR. M E. WADSWORTH, Pre.ldent. Houghton. Mlcb. 

WASHINGTON. D. C., BIi •• Building. 

Bliss School of Electricity 
Tbe only In.titutlon teachinll' practical electrical engln
eerinll' exclu.lvely. Laboratory equipment excellent. 
Course. open October I.t. Cataloll'ue on application. 

prepare 
pass any civil 

ei,.minl�tic>n witb a high 
&verage, thu. assuring e&rly appOintment. 
ParUcul&rs &bout all Gov't position&, dates 
of ex&min&tions, etc., free. 
:���°c.1 �r:::rB�i�:,�:!�t'!�!:U:�. R:a,a�t:i��eg�I&·:·Bfr�.';�:::::::::::::::::::::::: �� 

tlk ���)�l:;g �.;vfce���age & ·w.'.:de.::::::::::::: �:� 
:1���I::r·J:· ���'!,�;.iiOff,',':,':.·:,'.· ::,'::,','.·.·.·,'.·.: ·,' .

.... : r:s',� I THE IMPROVED GAS Bicycle alarm, R. Hartmann et al. ................. 588,573 ENG I N E. Bicycle attachment. W. P. Brodbeck . ..... ....... .  f>98,551 Two cylinders In one casting. Bicycle cran� hangers, mechanism for making, Occupies less space and weiglis N. E. Parl.b. . .. . .. . . ... . : . . . . . . . . . . . . . . . . .. . . . . . . .  f>98,804 Ie •• for It. power tban any engine B!cycle foot re.t, W. W. NI.bet . . ........ ....... . .. f>98,873 made. Can be u.ed wherever pow-BIcycle mud guard. N. Hoyt .. . . .... .... . . .. .. . .... . .  f>98,\!22 er i. required. Either sta. Bicycle Or other veblcle.J. H. Elcker.holf ....... . f>98,697 tionaryor marlne Noftre Bicycle .houlder brace, A. Robert ....... . ...... ... f>98,�1 No heat. No .moke. No Ii: 
�:���l: ��.'i�:e:r��i:l
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Blower and exhau.ter, �. �chu.ter . .......... . . ... f>98,735 nr Send forcatalogue. 

�gn��'w��:r ':'::::.\�:;'?'li��in.on & Donald .. .. f>98. 605 SINTZ GAS E NGINE CO ., 
Boot. or .boe. apcliance for ea.lng, S. Learoyd f>98;703 Grand Rapids, 
Bottle, non-reftllab epE. Riley ...................... 588,603 Mich ., U. S. A. 
Rgm�:,t�lZe�l.p.iJ'g P�����;,:'G:W: Steffen.::::: ::+� -----����= -�----- -----

Box. See Fare box. l'bi. be;�w:'ln{\J.el:!��:�h�
r 

Rg�'c�V�rl::;:.O:::'�iiie:s;.;iiIi·&·iiuiioCk.'::::::::: �:�U WEBSTER � actual bor.e power 
Brake. See Air brake. Car brake. Track brake. GAS ENGINE 
Brl�?r?�r�it.

k
I'f. Walsh . .. . . . ....... . . .. . . . . . . . . . . . f>98,621 for 8130, le.sIO� dl.count for cash. 

Bucket, berry, W. W. Roland .. .. .... . . . . . . .. . . . . . . .  f>98,930 :n�.���::.!i��:m�'i.���J'l�,j JUIM 
��f:6�'a�

r
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I
;r� .. :::�:�; Jio�:��'if,;;.:iicaiiy 'operat: f>98,590 t berefore we can make tbeaerlce Box-

inll', Dorr & Stuhler ... .... . . . . . . . . . . . . . . . . . . . . ... f>98,793 tra��
r
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tG:.�\���. a pounds. 
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m
iI������'i:b�n �u�'!,��a·6ii 'i,;;':ne'::' f>98,695 [W"" Write for Special Oatalogue. 

Butter catting machine, C. T. Colby ................ 588,814 WEBSTER M ' F' G CO., 8:���:: r�fI
l
���d�g���1lSte;:ri:::::: ::::::::::::: JU 11m West lDth Street. CHlCAGO. 

Can, A. W. Livingston. . .. . ... ...................... .8(X) Can opener, F. Hoyt.... . . . .  . .  . .  . . . . . .  . . .. . . . . . . . . . . .  ,911 
Cane and umbrella, combined, J.H. Nolan........ ,595 Car bol.ter, J. W. Cloud............. ........ ......... 

. 

Car brake and fender. emergency, A. Grieves .... . Car coupling, Graham & McGee ................... . 
Car draught apparatus. railway, W. Thornburgh 
Car fender, M. IJettmar ......... .. . . .. . . .. . . . . . . . . . . . f>98,816 
Car fender, J. Wick . .... . .... . . . . . . . . . . . . . . . . ... . . . . .  f>98,847 
Car fender, J. K. Young . . .... .. .. ... ... . . . . . . . . ... f>98,8i9 
Car, railway. J. L. Finley . . .. ...... .. . . . . ... ... . . . . .. 588,563 
Car .trap and bandhold, F. E. Benton ... . . . . .. ... . . f>98,89a 
Car tank, P. Browll •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi88,742 
Carbids, means for manufacturing. J. W. Kene-

vel. . .. .. ... .. ....................................... 588.866 
8:�¥!i.�::e;��:i,'�'£lh�e,ja�.�: .����.'::.'.'.' .':.'::.' .': :.'.' !::gJ� 
Cartridge, M. P. Bo .... . .. . ... . . .. . . . . . . . . . . . . . . . . . . .  f>98,7&! 
Cartridges hells, automatic machine for wadding 

and cupping pape':o. W.Mason . . . . . . . . . . .. . . . . . . .  f>98,601 ACETYLENE GAS AND CARBIDE OF 
C
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asA'eJJ . . Seaman . . ... . ..... ...... . .. 588,662 Calcium.-AII ubout Ule new iIluminllnt, its qualiUes. 8 chemistry. pressure of liquefactinn, it! probllble future. 

Cash register. C. J. RYber� ... .... . ... . . . . . . . . . . .. . . .  588,733 experiments performed wit.h i t. A most valuable series 
8�:t� ���IW:rs���b!ir • . M?rse .

.
............... 588.70' 
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Chair, L.Johnson . ... ..... ....... ........... ......... 588,829 III SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 998. 
81f:�e�¥:�!��i::'eaclt�: lM:���e��.':.':.'.'.'.'.'.'.'.'.' !:;i!J 13��' a��C�703\;C�1'¥he lr!'o\t�e�:I�t;)':pla�Jt�; M);;r�: 
Cinder .hield, J. F. Adam .. .... ..................... f>98,739 pie and more elaborate type described and lIIu.trated 
Cla.p. See Garment cla.p. in .pecial acetylene Supplement No.1 0;)7. Price 10 Clasp, C. R. Bradley et al ...... ........... ....... .... 588,6H cents e.cb. � '0 be bad at this olllce and from "II news-Cla.p, A. W. Evans .... ...... ........ . . . . . . . . . . . . . . . . .  f>98,1iOO doalers. Clay working machinery, feed regulator for, H. 

C. Ingrabam. . ...... . . . . . . .. . ... . ... .. ... ... ... . . . .  f>98,715 
Cleaner. See FI ue cleaner. Frui t cleaner. ' Clevl., plow, O. Lade ..... ....... ...... ........ .. ", . .  f>98,S83 
Clock, alarm, A. Bannatyne . . . . . . . . . . . . . . . . . . . . . .  : . .  f>98,809 

8),�'kk,:lrfinaJv�g Bf. :r't:
t
�iiret'i ·i.oiateen,;;;,; 588,550 

CoIl!�&:m::ctH�:�� ��leDexter' : :.: :::. ::::::: :: :: �:� 
Concentrating machine, W. M. Moore ......... ... .. f>98,832 
Concentrating machine, S. W. Vale .. ......... . ... f>98,93i 
Conden.er, C. O. Lindroth ..... ........ ... ... f>98,585, f>98,f>98 
Conveyor.pneumatic,A. p. HesloE . .. ... . . . ... . .. .  588,008 
Con

lo�:��i:l'o<IJ;:����. �.�.��� . . �.� ���. ���.t.� f>98,901 
Conveyors, automatic feed spout for, J. M. 

Dodge ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>98,899 

8g���f�:·;.���\��r��e���r�t�·, ��J.Wai·er8 �:;,w 
&'�f �l�' m��t�a:, �'t.I�,¥ . .f���,z'����: ... . f>98,618 

��Ig:;:'e�e�� l.
er�"J':i������: . . . . . . . . . . . . . . .. . . .. .  588,726 

Cfclometer or relli.tering machine, L. J. Burdick f>98,727 
DIgger. See Post hole digger. POtato digger. 
Door holder, J. F. Sullivan . ... . . . .. ...... ... .. . . . .  f>98,619 
Door structure. storm. T. Van Kannel. .... 588,600, 588,888 
Drapery pin or book, J. Smith ............ .. . . . . . . .  f>98,886 
Drawer. alltifriction. I. C. It�riesen .................. 588,565 

E�r;�
r
�:��r�� �ie�' Kephart. ..... .... ......... 588,750 

Drill, F. Raymond ................................. .. f>98,929 
Drill frame. P. Broad book.... . .  . . .  . . .  . . .  . .  . .  . .  . . . .  . .  f>98,712 

R�����M����i�in¥th���:.��: :::: : :::::: ::::: '.: : .. .. r:s'M� � te.ter, II. C. Timm .............. ........ . .... .. f>98,736 
Erectric battery, W. Mill . . . . .... ... ....... ... f>98,59I, f>98,592 
Electric cutout, N. Mar.ball.. . . . . . . . . . . . . . . . . . . . . . .  f>98,686 
Electric lightinll' .y.tem, F. W. Lord .. ............. f>98,683 

�l:���� ���
i
?tihi�:��v!:;e? ·l.i'Vaii 'Hoeveii: f>98,602 

bergh . .... ...... .... . ..... ... . . . .. . . ... ..... ........ f>98,66'9 
Electrodes of electric accumulators, active ma-

terial for. S. Hammacber . .... .... . . ............. 588,005 
Elevator. See Water. elevator. 
Elevator .afety lock, G. W. MacKenzie ... ...... ... f>98,f>98 
Elevator .lipper, M. McNamara . ... ........... ..... f>98.651 
Engine. See Gas engine. Traction engine. 
Engine Igniter, explo.ive, L. BI:!' . . . .... ....... .... . f>98,629 
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Envelope, R. Jobn.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>98,679 
Envelop and packlnll' case, mailing, J. F. WIl· 

helm ... . . . . . . . . . . . . . . . . . ... .. . . . . . . . . . . . . . . . . . . . . . . .  f>98,692 
Eyegla •• e., A. M. Ward ..... .............. ........... f>98.723 
Fan,fiy, G. E. Painter ..................... .... ....... 588.754 
Fare box, J. Quinn ... ............ ...... ... ... . . . . . . . . .  f>98,778 
Fence, wtre •. IC. C. Carter ...........•..••............. 588,896 
Fence, w ire,J. C. Perry . .... ................ ........ .  f>98,7H 

J:�l
h
e:.,���7 ;orIf��J:,��:E:W,;biiitz: : : ::: ::: : :::: ::� 

J:l�� ::��f:r.pt:.'1':��:rf����I.� •. �:.�.�:.�.::::: 588,894 
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(Continued on page 158) 

ntW Suppltmtnt 

£atalogutt 

An entirely New Supplement Catalogue is 
now ready for distribution; it include� 
all of the papers up to and including 
the first half of the year 1897. It is ar· 
ranged on a clear and easily understood 
plan. and contains 10,01,0 papers morl; 
than the former one. It will be selll 
free to any address in the world on ap
plication. 

A special edition on heavy paper, 
handsomely bound in cloth, has also 
been issued. It is supplied at the 
nominal cost of 25 cents, and thus ena
bles the possessor to preserve this val· 
uable reference catalogue. 

MUNN & CO., Publishers, 
361 Broadway, New York City. 

© 1897 SCIENTIFIC AMERICAN, INC. 



Tbe Inland Printer ...... ..-'-# 
Is the journal pot" excellence for printers and all 
lovers of fine art in the printed page. Is a re
pository of technical and general information on 

HOW TO T AST£FULL Y PR[PAR[ 
printed matter, illustrations, and everything pertain
ing to these and allied arts. An artistically designed 
cover, by Leyendecker, new each month, and other 
choice features throughout. Its price the only cheap 
thing about it-t2.00 per year, 20c. per month. 

"'HE INLAND PRINTE;R CO., 212·214 Monroe St., CHICAGO. 

Tools For All Trades 
You can't even think of a �roo] that isn't mentioned in our 1897 Tool Catalogue. Every Metal Worker, every 
Kr���fn!i�eJ���,re:�n���h�r�� h�� 
r���8inCb�BI C�::ri;�8 a 7�OoJ�e�8e '1'001 Encyclopedia. Handsomely bound in cIoffi, express paid on re-
��\ft;! �teTiind�.l)ll:M:a���r o���� amountinR' to $10.00 or over. 
MONTGOMERY" CO. 

MAKERS AND JOBBERS IN 
FINE TOOLS, 

1 06 Fulton Street, New York City. 

USE OF HOT AIR IN DRYING.-BY E. M. Cook. A paper in which the author demonEtl'atesthe tz'reflteconomy of the useot hot air over thnt of steam for dryiull many mat.erials. especially those in lumps, J!rain, or powder. \Vith 3 illustrations. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 14122 and 1023. Price 10 cents each. To be badat this office and from uJI newsdealers. 

A Pleasant Home 
is a combination of all tbat is beautiful and use
ful. A ti.tic Hardware selected from "Sar
Kent's Book of Designs" is beautiful and 
useful as well. If you propose buildin�, a copy of tbis book will be sent free upon application 
to 8argent &, Co � 37 Cbamber� St., New; York. 

LIGHT AND ELECTRIFICATION.-BY Oliver J. Lodge. The fundlimentnJ facts of n new branch of physics, the subject of phuto-electric action. the infiuence of illumination upon electrifled RUI·facps. Contained in SCIENTIFIC A�(ERICAN SUPPJ.ElIENT, No. 1016. Price 10 cents. 'ro be had at this office and fronl 
0.11 newsdeillers. 

AMERICAN UNDERWRITER 
WATER RELIEF VALVE, 

For use on Pumps-either Steam, Rotary or Plunger. 
AMERICAN CYLINDER 
RELIEF VALVES. IT Send tor CataW!/'IU A. 

AMERICAN :STEAM GAUGE CO., 
34, 36 &: 3S Cbardon St., Bos(on, Mass. 

THE TIN PLATE INDUSTRY IN THE Ol1ite� States.- \ n interesting paper. showinR' the ext r:tprdmary development of the tm plate industry in IhlS country. and the serious competition into which it is now enterin� with the British industry. With 18 inustr:ltions. Contltined in SCIENTIFIC AMERICAN SOPPLE
"",.T, Nos.1019.10'.!0, lO�n. 10'.!2 and 10'.!3. Price 10 cents each, or 50 cents for the serie�. To be had 
at this offi�e and from all newsdealers. 

Pipe Threading Machines 
of Higbest Merit. 

COMBINATION BENCH 
and PIPE VISES. 

Catalogue containing interesting information free. 
Bignall & Keeler Mfg. Co., 
Box S., Edwardsville, III. 

I PRINT 
MY 

OWN 
Cards, clrcu· 
lars, with $6 
Press and save 
money. 

Make money print-
�� f����b�":int�U� newspaper. Type setting easy. printed rules. Send stamp 
��r ':��;il���.to the factory. 
KELSEY I\; CO. Meriden, Conn. 

MODERN PHOTOGRAVURE METH-flds.-Hy Horace WIlmer. An interestinll' description of 
t��1��o����r�:�k1�g l�I�t��r;i� l�����A�r �����:: 
"ENT. No. t 00'1. Price 10 cents. '1'0 be bad at this ottice and from all newsdealers. 

NICKEL 
AND 

Electro.Plating 
Apparatlll aDd MateriaL 

TOE 
'lanson & VanWinkle 

CO •• Newark, N • •  T. 
t36 Liberty St� N. Y. 
ar.&�8� 

'ti,utifit jtu'�itau. [SEPTEMBER 4, IB97· 
Fruit cleaner, A. Cbambers ............... . .......... 588,BM Furnace. See Heating furnace. 
f::����eft':"JI:�t�effeaVii::::::::::::::::::::::::::: �::l 
�e a�����:: p'!.����, 'W�t Bass ................ 588,811 Garden tool, combination, E. O. Simmons ......... 588,757 
&:�':;:i�tn';!�c�du�����:::::.:::::::: ::: ::::::::::::: ��A Gas generating apparatus, acetylene, D. C. Mor� 

g:�:�r"i:·�;��·:���:���:��.���:::::::::::::::::::::: mit! Gear teeth, machine for generating. H. C. War-ren... . . .. . . .. . . .. . . .. . .. .. .. . . . .. . . .. . . .. . . .. . . .. . . 588,738 Gearing, differential, A. De Dion et al.. ............ 588.856 
a�r��� sfci�r��te���rii����8�. f3: �U��ci�!:ie �:gll Glass blower's mould. M. J. Owens ................. 588.926 
al=·p�:�.'Yi.PJ��·e�i�g������::::::::::::::::: ��11 Hold and silver ores, apparatus for treating, B. Becker ....................................... -....... 588,740 Governor and speed indicator, non-centrifugal, 

J. I( Rader� ................................ 588,655, 588,656 Graders, �ravel colter attachment for road, W. L. Caverley ........................................ 588,55( Grain feeder and conveyer, B. S. Constant ........ 588,815 
��l��t�� ::��l��', �RIf.sg�n��te::::: :::: ::::::::: �:�A Grooming and clipping machines. balance arm for power, C. W. Potter .......................... 588.706 Harne, sbeet metal, C. F. Mock (reissue).......... 1l,62'l Handle for tools and bicycle handle bars, K. H. 

l?rm�f��iYi��:.�;����·�::: ��:::::�::::::::::: i�i Harvester, potato, H. R. Kuersten . . . . . . . • • . • . . . . . .  588,582 IIat trimming fastener, G. Barnum ................ 588.8.1)1 
}i:'�l��h!pb�����iVtf.'Fri:e.���� ::::::::::::::·.::·. �:�� Heating furnace, Laughlin & Reuleaux ........... 588,702 Heeling machine. J. H. Pope ....................... 588.9:16 
m���:�: g: �'lr���:::::::::::::::::::::::::::'.:::: �;ftli Hinge for water closet seats and covers, C. }1'. Streit ............................................... 588,720 
lI�f:t�il�t�� tri �'i�a:���;:iu�i, ' Vi: 8: Reese:::: �:� Hoisting deVIce, �. ii. Hammer .................... 588,82 7 Horseshoe roughing attachment, W. J. Maier .... 588,937 Horseshoe, rubber tread, H. Schmid ............... 588,734 Hose reel, garden, J. P. Casselman ................. 5b8,897 Hub attaching device. S. J. Harry .................. 588,863 
��tTr�d�!:��� �!r�e��G: g: :g::ts��· ::::::::::::: �:� IncRlldescen t lighting 8U bstance, W. Mahler ...... 588,685 Indicator. See Liquid indicator. Order indica-
�g[or ,S 

�����d����g�: .. ��.��i.�. �.�i.���: ...... 588,676 Insect exterminatinJii( machine, G. J. Moeller, Jr. 588,752 Iron or steel, apparatus for pouring molten, G. 
Jac:'-' :��Wftinii'i'aCk:"'''''''''''''''''''''''''''' 588,549 
Joint. See Rail joint. Railway rail joint. Keg register, electrical, W. Kraft .................. 588.797 K�y and d.oor"fastene�. C. E. Smith ................ 588,758 
�:��t�;���'::� s�e���',h'ro';i::::::::: :::: ::::::::: �'m Knee protector, A. Herbelin ............... ........ 588;007 Knitting machine needle dial. H. Eddisbaw et al 1;88,559 Knitting machIne stop motion, circular, White & Sullivan .................................... 588, 760, 588,7fl Kni�\��gs:V��lnio;����Os�h��!��.��i.� ���� 588,762 
f!'����l�:Jfe�a����if:-m�.�.��.'�:::::::::::::: �:� 
t::E, be���:ic �r�: i1.t;:���eeiie::::::::: :: :: : ::: ::: �:m 
t::�, :��c;�ta�c�J�:��l'eiectric': 'E:' 'L:' P: 588,6 10 
Lasr�ffl�':·Mundeli::·:.::·.·.::·.·.:::::.·:.::·:.::·:.:::: g::ffl Lasting macbine, E. ��� Grandy ............. 588 ,568, 588,569 
t��g��!i:;��I�.bHiiiou::::::::·"""",·.·. ·.:·.·.·",:·.::::'. ��¥ 
t:��'iie?��:;'�'i\��'1l�s���1:' i:i: Slnood::: :: :: ::: �:� 

. l::r f��%n!:,1:J' o�;'�m!u\�eiit'liarge' or' ·Pj.;;tox·id 588.846 
of, P. G. Salom.. .. .. .. .. .. .. ..... ................ 588,883 

r.:�:��C:::�Ylfnt�,ok.�:.�a����·.·.·.·.·.·.· :.·.·.·.·.· ........... : �:� Lifting jack, F.. P. Jobn.on .......................... 588,579 Linotype dlstnbuting tool, W. Lyon ............... 588.770 
t��'i�d k�<!:c:t&.� ��matic, II"'. A. Morse .......... 388,650 

tg��: t.·6:aN��:::ton::::::::: ::: ::::::::::::::::: ::: f::�� Log rollin� and turning macbine, G. M. Pelton ... 588,652 Log turner, G. M. Pelton ............................ 588,600 Loom picker stick bearing, H. M. Schadewald .... 588,600 
t��c���ijo:-m ,:�o�der "pre's'�ui-e'; a'pparai�'s 688,935 
Lu�g';,;,For, J.�r!�ii.:::::::::::::::::::::::::::::::: �:� Man�anate and.producing same. E. B. Stuart. .... 588.614 Meat cutting machine, C. W. HinrichM .......... ... 58H,828 Meter. See Gas meter. 
�:t:�s� in�:::i�m for · op�raiiD.g *registerl'ng' de� 588,646 vices of, F. Lambert .............................. 588,924 
lllfFS��E%:;::.�ft�'§��m� !ny.8c�iiidmiii.' · · · · · 588,689 
Mirror attachment for theater chairs, S. Walker 588 845 Mould. See Glass blower's m()uld. ' 
tf�r:r�Y 8"::W�V�:-ov:,�.& Archer ................. 588,006 
Motor worked by hydrocarbon or other gases, C. 
Nalp����t:':'c':io�I�'::::::::::::::::::::::::::::: �:¥n Necktie fastener, A. R Jones ....................... 088,804 Needle and needle filling machine, G. W. Ray· mond ............................................... 588,836 Nursery cbair, E. R. Sleeper ........................ 588.707 
�W��er�T��'1'i��'i:'e::::::::::::.::::::::::::::: �::mt Order indicator, W. H. Reynolds ................... 588,805 Ore and making same, composition. for massing 
Org!��:���:.�,:t.�m!�·.::::::::::::::::::::::::::: �:m 
8���8b�;'�D������::::::::::::::::::::::::::: :::: �U� Oxygen and making same, compound for separat-
Ox;::n Ean� �\�:�;eii . {i-'om . air; 'obtai'ning: E: 'B: 588,613 

Stuart .............................................. 588,617 Ox��� �i�� �.�.��� .c.������d. :�.� ��.���.�t.i.��,. 588.615 Oxygen separating compound aud making same, 
pac�a�e ����u'Iid"ered '0;: 'other' ariicies': W: E: 588,616 

l"ocke .............................................. 588,58 7 
�:�f���: .t�eil:�pe'ii!-p�����:::::::::::::::::::::::: �:� 
�:g:� bf��d1fna:h�n:c��_::I:�':ier . iip' device' 'for: 588,782 
Pa v�mCen�:1r �n;iiiaiing' 'area: "spaiiniD.· g: " P: . ii: 583,694 Bruner ._ ... ............ ' ............................. 588,725 Pen attachment, J . G. Jordan ....................... 588,865 Pen, fountatn, W. W. Stewart .............. .588,708, 588.709 
�:�i1m�,;,���:?�:·Ek;,iib;,r·g:::::::::::::·.::::: �:� Photographic background carrier, L. C. Over-
PbJ't'i,��iiphic' iiilli';: methOd 'oi'and'apparatus' io. 588,597 

making, Blair & Waterman ...................... 588,790 Piano damper action , .  grand, A Nickel ............ 588,594 Pin. See DraPery pin. Safety pin. 
�:::e �r;;,��nIIW:Lowii';s::::::::::::::::::::::::: �:�lf Pipes, cigar holders and Cigarette holders, attach-ment for, J. J. Lyncb ............................. 588,869 
�lg:':a'i-���gat��::���tV·:8:·paYiie:::.:::::::: ���1 
���t�oJrg��g:�d �1�';'�';o�;';,"��hie: 'i:i: 'y: ' Hai: 588,883 lock ............... ................................. 588,826 Power, electrical transmission of, E. Lanholl'er. .. 588,831 Power, mechanism for transmitting motive, C. '1'. Wordsworth et al ................................. 588,625 
� ��in:�:!t���Sj:::I�y �eg�Cf::�:. " ............. 588,853 Printing press delivery device, S. G. Goss .......... 588,728 Printin� fress gripper. �Ob, E. Camgbell ........... 588,895 
�II���. C�!e v3�l(p:\fe'r. eterha�l Rothmann .. 588,BM 

��!!.r.:' r.e�r�bi�:: �'.�: ����'::'.':.:'::.'::::.'.'::. '::.:: �:� 
��::l:: f: ��)W:rne'r::::::: ::::::::::;' ::::::::::::::: �:� 
l::r��;d.o�I;'!"i!'W"ii. ·  cieveiS..i<j:.·::.·:::.·:::::.: 588, 
�1l..ra��r�,;.fn":,t8�E: Baker:·.·.·.::::::·.:·.·.·,'.·. :'.�: :.: Railway crossing, A. H. Tyler ....................... 588,'1';17 Railway rail joint, A. W. Tbomjl!on ................ 588.807 RaHway ralls. electri c connection between, F. Marsellis ......... ; ................................. 588, '17l Railway swltcb, C. F. Kress, Jr ...................... 1iIIIS.581 Razor guard, H. T. �'isber ............................ 588,5M 
:::t'1e':��:'ie!1: Alexandrescu ................ 588.850 
Refrigerator. E. Sacl< ................................. 688,'i8l 
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rain .�EL TING of Various Styles, ELEVATORS, CONVEYORS'A COAL MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURINC CO., COLUMBUS, 0, IT Send tlY/' late Oatalogue "0." Brancbes: CHICAGO-NEW YORK. 

Pbonogral'bs, 6ral'bol'bontS, 
PrOitdOSCOl'tS, KtnttosCOptS, 

RECORDS, FILMS, ETC. 
IT 36 page illustrated catal{ijl"ue sent free on receipt of 2�cent stamp. 
The Edison Phonograph CO.,427 Vine St.,Cinc innati,O. 

rN4Iill�[IIII]*1 
GAS ENGINES & VENTILATING FANS 
Tbe beSt Motor in tbe world for driving all kinds of liR'ht machirlery. noiseless, neat, compact; invaluable for blowing church organs, runnhlg printing presses, 
������f�tc�e¥�i���t�:��IJc�V���::d ���::e�::J by water companies everywhere. Address for circular. 
11l1cl"18 "'fluor �Uo[or (.;0., Nel)"1l1o)i. N • •  J., lJ.�.A. 

STEREOPTICONS, MAGIC LANTERNS 
and all accessories for Scbool and Cburcb Entertainments and adult and j u v e n  II e amusement Rnd instruction. Microscopic instrument.s f o r  pbyslcians a n d  all professional uses. IT Stnd 
for frlM UI-u.tratmca�to CHAS. BESELER, Establlsbed 1882 Patentee and Manufacturer, 216 f:entre Street, New York, N. Y. 
WE ARE RELIABLE MAKERS OF HIGH GRADE 

St�r�optitOnS and 

magit £ant�rns 
lime and oil lill'ht an,:!IT:'���:��fJ:�trl�,I�If.�tin_ 
r::v��eJ:.�sla�:gr'y.aWrt{:�""I>\t�'k'k�e�ex�rt.�o£ 
l
CO. (many years witb tbe late Mr. Cbas. Beseler). 

2li and 1'.!'1 Worth Street, New York City. 
THE �E'V BRIliiTOL COIJ�'I ... �.t 

Regiflters an accurate account of work done on print-
��teir:����fi�a���\�::: c�:nb�n'fip If;t�� :�� repeats automatically. Simple, accurate, durable. SpeCial couuters to order. IF' Send tOT circular. C. J. ROOT, Bristol, Conn, U. S. A. 

IMPROVED WASHBURNE'S PATEN'r 
CUFF HOLDER ANn DRAWERS SUPPORTER. 

II' A CUII' Holder tbat bolds n tbe cull'justwbereyou want ... it. No button holes needed. No tl'aring of sbin or cull'. Orawers supporters tbat are easily adjusted or taken 
011'. Hold tight, burt notb-i�a::,np�:a�F "e�rJ?l:n;rtbe . ab� ra.:.a�!�?%�� ���s. AIIII!!8 

American Ring Co .. Dept, S. A., Waterbu� 

THE CHICAGO DRAINAGE CANAL.-Description of a grent entllneerinJii( work undertaken to 
�the6'lf�:t1��t����in�g�t�i�!dt�� �����\� ��':f�i.: 
CAN SUPPLEMENT. No.1 01". Price 1) cents. '1'0 be had at this office and from all newsdealers. 

NO MORE 1I POISON IN THE BOWL" No excuse for sm<i<ing foul pipe., The "Mallinckrodt" Patent Nicodne Absorb-ent and Ventilated Tobacco Pipe 

t: 
will render smoking a � � healthy enjoyment.. Try it and you will become ': =: • convinced. See notice, SCI.AM.ofA�7,'!I7. ... Manufactured only by 

The Harvey & Watts Co:: Station Eo Philadelphia, Pa. 
and No. 276 1,;anal Street, New York. Jr lUmtrated Circulars •. S. A." mailed on application. 

WORK 
We are rvrepared to assist the trade and inventors in so ving m��i��ic:.��?sb��S8t���anufac-
C E NTURY MACHINE CO., 576 W. Broadway. New York 

Complete outfit of modern macbinery and tools. 

AlIsteam users can save time money and trouble with the Simplest. safest and most 
���:��lI�¥NiiZ'xist-

STEAM TRAP Guaranteed never to wear out. Lookat the cut and see how it's done 1 Pay me wbat you save in coal for one year and PII fuml.b tbe uap free. Jr See iIIus. 
��� ��I..t:l:,!e�; 3� iSW6 �?��et':C8lhft�:, Pa. 
MANUFACTURE OF STARCH FROM Maize. -By J. lirie�mer. }full detai Is of the pror.ess. With one illustratIOn. Contained in S(TF.NTtFIC AMER
ICAN SUPPLEl\IENT. No. 101�. Price 10 cents. '10 be had at tbis office and from aU newsdealer�. 

"",="",,_W.ateblllall'8 Imprond Tin •• Detector � witb 12 or 24 ((eVA, with 8afety Lock attachment. Putenled 
187�i. Myinventions. and will 8ue al) concerns geJltn� or u 8iD� the Safety Lock attuchment. accordinjl to DeCision of CirCuit Court of U. S, for S. D. of N. Y. Send for Circular. to 

:Il6 Broadway, New York. P. O. Box 2875 . 

!:�e��IY!n�b?u��;��!t! stone. not adapted to tbe work. Our 'i 
�;:It�r: f"".?��'itrn�lf,';. 't�fty of grits '. w� �rd' �� �.= ;;:r��' GRAFTON STONE COMPANY No. 80 River Street, GrBfton, Ohio 

Headquarters for 
DUMPINC 

HORSE CARTS. 
Wide and narrow tires. Low rates of freight from our works-·l�atamy, Pa.to all points. 
HOBSON'" CO. 

No. 4 Stone St., New York. 

Experimental Science 
By GEO. M, HOPKINS. 

17th Edition Revised and Enlarged. 

840 pages, 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 

Why Make Rubber' Stamns? ' thou�ht. It �s influenced thousa:nds
, 

of 
Not l' • men ill the cholce of a career. It WIll gIve 

Pb'!." ��f:":n:g:lk ��!::r:de�J:srJlc!�f::,i;��I�����1� anyone, young or old .. information that will 
CbitJallo. Simple process. Large profits. Ctrcular. trIM. enable him to comprehend the great imBARTON MFG. CO., 338 Broaaway, New York, U. S, A. 

provements of the dlty. It fllnlishes sug· 
'18u USE GRINDSTONES P gestions for hours of instructive recreation. 

l1 80, we can suppiy you. All sIzes mounted and unmounted, alway! kept in 8tock. R9member, we make 8 
����!::,le�l!�� ���e-
The CLEVELAND STONE CO. 

2d Floor, Wilshire, Cleveland, O. 

HY P N OT IS M Easy mail course lorlnvestigators, Exhibitors. Lecturers. and Healer.. Valuable information and JIIustrated booIdet on re
qnest. Prof. Andenon, 8,A.IIl, Maaonic Temple,Cbicaco 

Send for illustrated circular and complete table of contents. • • • 

MUNN « CO., Publishers, 
Office of the • • • 

SCIBNTIFIC AMBRICAN. 

BROADWAY. NEW YOR.K. 

© 1897 SCIENTIFIC AMERICAN, INC. 
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fttarly Rtady.--

M A G I C  
Stage Illusions and Scientific Diversions 

Including Trick Photography. 

COMPILED AND EDITED BY 

ALBERT A. HOPKINS. 
WITH AN INTRODUCTION BY 

HENRY RIDGEIJY EVANS. 

Over 500 pages. OVM" /,()() iUu.'.<t.rations. 

Tbls is 8 new and unique work on magic art. It con
tain. expo.e. of tbe .Ieigbt-of-band feat. and 
illusions of tbe most famous conjurors of modern 
time.. It i. profu.ely illu.trated witb over {()() 
engraving.. Tbe .ubjects treated include intere.t
Ing Biographie. of Celebrated Conjuror •• the My.
teries of Modern Mftgic, Ancient Maglc, Science in 
the Theater, Automats, Curious Toys, and Photo
graphic Diversions. The very latest developments 
10 each line will be given. Thu •• under photography 
tbe projection of moving picture. i. taken up for 
the IIrst time in book form. 

An Illu.trated circular of this work ·i. now ready, and 
wUl be mailed on reque.t to any part of the world. 

PM book will be sent, 'POstpaid, on receipt of $�.�O. 
MUNN c!r. CO. , P UBLISHERS. 

361 BROADWAY, NEW YORK CITY. 

'--�;WOO DEN TANKS. •: ::" . I For Railroad •• Mill. and Manofactorie •. . 
' : . Boilders of Steel Tower. and Tank •• . . ' .  La. Red Cypre •• Wood 'rank. a .pecialty. . 

W. E. CALDWELL CO., 
_ _  ._ . _ 217 Eo Main tltreet. Loui.ville. Ky. 

ELECTRO MOTOR, SIMPLE, HOW TO 

::�riiot:rYd�v:er�Jl���stP;�t
c
:c\P;i�� ��rB�,¥�

l
!w�Ji��: 

IDR' amateurs to make a motor which might be driven 
with advantage by a current derived from " b.ttery, and 
which would have sufficient power to operate a foot. 
���

h
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n
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ICAN SUPPLRMENT, No. 64 I .  Plice 10 cent.. To be 
had at thl. omce and from all newsdASler •. 

SO S I MP L E  A CHILD CAN USE THEM 

S U N A R T  
MAGAZINE CAMERA. 

Foldinlt C ameras. 

I5
I
�g

i
:&J. 

ra
�:��'J'n1: 

�� 
1% picture. $a. rr- Send 2 cent .tam p for 
Illu.trated Catalogue. 

SUNART PHOTO CO. 
5 AQUEDUCT STREET, ROCHESTER, N. Y .  

DRY BATTERIES.-A PAPER BY L .  K. 
Bohm, treati

� 
of open circuit batteries, historical dry 
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s
ba�er �

r
�or{lr's
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, 
a�3

l
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e
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a
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r
ll dry cell.. Witb three illustration.. Contained In �CI

ENTIFIC AMERICAN SUPPLEMENT, No. t OO l .  Price 
10 cent.. '1'0 be had at tbl. omce and from all news
dealer •. 

~ 
ELEOTRIO STOVE. . . Enameled slate base. Hot 
in two minutes. Emergency . cooking or heating-alway. 
ready. PrIce S�.OO. 
Complete, ready for use, with 

cord and plup:, Give make of 
lamp .ocket and voltage. 

AMERICAN ELECTRIC HEATING CORPORATION, 
BRANCH OFFICES : GENERAL OFFICE : 

Havemeyer Bldg., New York. Sear. Building, 
Monadnock Bldg., Cblcago. BOSTON. •�r !!t�t��la�!i��!.��� 

phates, Hreen Cotree. Wet Feeds, Malt. 
SUjlar, Chemicals. etc. 15 Yearstn opera. 
tion. SImd for 6th illustrated cataloQUe. 
S. E. WORRELL. HannlbaT, Mo. 

Twelfth, .EdUum. Now lUady. 
THE SCIENTIFIO AMERICAN 

CYCLO P EDIA OF 
Receipts, Notes and Queries 

1 2,500 RECEIPTS. 708 PAGES. 
Price, $6.00 In Cloth ; $6.00 In Sheep ; $6.60 In Half 

Morocco, Postpaid. THIS g reat 
work has now 

been on the mar
k�t for nearly 
SIX years, and 
thedemandforit 
has been 80 great 
that twelve edi
tions have been 
called for. 

I t is entirely 
distinct from the 
ordinary receipt 
book in being 
thoroughly up 
to date. 

The work may 
be regarded 88 
the product of 
the studies and 
p r a c t ic al ex
perience of the 
ablest chemists ' 
and workers in aU parts of the 
world: the information given being of the highest 
value. arran Iled and condensed in concise form, 
convenient for ready use. Almost every inquiry 
that can be thoup:ht of, relating to formu:re used 
in the various manufactUring industries, will here 
be found anewered. Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective call
ings. Those who are in search of independent 
bUAiness or employment, relating to the home 
manufactUre of salable aTticles, will find in it 
hundreds of most excellent suggestions. a:r S6nd/ordeMripUue eWOOlM. 

KUNN & CO., Publishers, 
,61 8a'oe4wq. New York. 

Refrigerator. cleanable. Smith '" Atherton . . . . . . . .  588.664 
Register. See Cash re�ister. Keg register. 
Regi.t"r foot re.t. C. M. Dechant . . . . . . . . . . . . . . . . . . . . 'i88.b'9.'l 
Regulator. See Windmill regulator. 
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Sa.h cord fastener. E. W. Phillip . . . . . . . . . . . . . . . . . . .  588.73U 
Saw mill, band, H. M. Pelton . . . . . . . . . . . . . . . . . . . . . . . .  fJ88,653 
Scale beam. computing. W. R. Dunn . . . . . . . . . . . . . . .  588,857 
Scale • •  pring balance computinll. G. B . ... �'. C. 

Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .. 588.H8 
. 
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Seal. botlle, Heath '" j,fagell . . . . . . . . . . . . . . . . . . . . . . . . . 588.57.> Seal press. portable. T. J. Parkinson . . . . . . . . . . . . . . . . 588.007 
Sewing rna,chine attachment. J. H. Gaskins . . . . . . .. 588,677 
Sewing machine table or cabinet. T. Kundtz . . . . . .  588.7!JB 
Shade holder. M. D. Greengard . . . . . . . . . . . . . .  588.570. 588.5;1 
Shade roller .upport. A. �'. Wahlberg . . . . . . . . . . . . . .  588.710 
Shafts, means for supporting rotating, Stanley & 
Sh! 

D
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n
d evice',' eiecti-i <>ifly OP "rated,' E: 'i-:' 588.666 

�'homas . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,933 
�tg:\tni:�:.::-�::l�e 'f'or 'marking',' L.· T: Adams:: �:f� 
Show case, plat.e glass, A. Moorman . . . . . . . . . . . . . . . .  588,64.7 
Sickle. J. C. H. Vaup:ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.843 
Sifter, ash. A. Haenichen . . . . . . . . . . . . . . . . . . . . . . . . . .. .  588,745 

ro��'i:r�I��"c"tii�e�';"in�I�: M·. ·iiai ... · .
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Sole • • hoe. J. E. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.768 
Spacin� mechanism, Lewis & Ramsden . . . . . . . . . . .. 588,799 
Speed mdicator. W. S. Scale .. . . . . . . . . . . . . . . . . . . . . . . .  588.931 
Spinning ring, G. O. Draper . . . . . . . . . . . . . . . . . . . . . . . . .. 588,811 

�f!�k!���tr�:.� ��? ifi�
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���. :��������: . 588,910 

Stamp mill. G. M. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.800 
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Station Indicator. Polhamu . ... Myer .. . . . . . . . . . . . . .  588.835 
Station indicator for tramway or other cars. Lang-

.chmidt '" Le Brocq . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.701 
' Stock Iluard. J. M. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 588.868 
Stone dressing machine, D. W. Darling . . . . . . . . . . . . 588 ti34 
Stool, folding and exten.ible piano, J. W. Stan· 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 588,9.'32 
Stool, shoe, Sawyer & Harris . . . . . . . . . . . . . . . . . . . . . . . . 588,6Oi 
Stopper. See Bottle .topper. 
Stove, J. P. Pool. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.755 
Stove. cooking and heating, H. D. Sawyer . . . . . . . . .  5B8,884 
Stove cooking attachment. G. B. Dun.tan .. , . . . . . .  588.696 
Stove lO'ate. E. E. Jj'lint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 588.859 
Stove griddle lifter. J. E. Gaitley . . . . . . . . . . . . . . . . . . .. 588.819 
Swaging machine. A. J. Morse . . . . . . . . . . . . . .. 588,648, 588,649 
Switch. See Railway switch. 
Sirup, manufacturing beet root, F. H. Werner . . . .  588,623 
Tablet, sleeve. II'. A. Carlson . . . . . . . . . . . . . . . . . . . . . . . . b88,553 
Tank. See Waterin� tank . 
'l'awing or tanning hides or skins. W. M. Norris . .. 588.874 
'rhermometer. clinical, J. J. Hicks . . . . . . . . . . . . . . . . . . 588,796 
Thr8.8her and separator, combined, F. E. McNall .. 588,803 
'rhreshold, C. Baumann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,b"26 
Tie. See Bag tie. 
Time lock. I. G. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.627 
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Tire. epicycular. W. N. Murdock . . . . . . . . . . . . . . . . . . . .  588.672 
Tire inOater in cycle framework. H. D. Simpson . . 588,840 
Tire, pneumatic, W. I. Dreisbach . . . . . . . . . . . . . . . . . . .  588,557 
Tire, pneumatic, H. J. La Force . . . . . . . . . . . . . . . . . . . .  588,� 
Tire. pneumatic. A. Straus . . . . . . . . . . . . . . . . . . . . . . . . . .  588.612 
Tire. vehicle wheel. J. M. �'armer . . . . . . . . . . . . . . . . . . .  588.56'2 
Toe blank. box. I. H. Fi.h. .  . .  . . . .  . .  . . . . . . . . . . . . . . ... 588.638 
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'1'rack brake. J. U. Elwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  &38.858 
Track cleaning device, rotary, G. W. Baehre . . . . . .  588.711 
Traction engine, C. Quast . . . . . . . . . . . . . . . . . . . .. . . . . . . .  588,877 
'J.1ripod, F. A. Brownell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.552 
Trolley and railway. suspension, A. Huber . . . . . . . .  588.714 
Trolley wire hanger. G. E. J ohn.on . . . . . . . . . . . . . . . .. 588,9'� 
Truck bolster. Prie.'" Ca.ey . . . . . . . . . . . . . . . . . . . . . . . .  588.777 
Truck, car, J. C. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,810 
'l.'ruck frame, railway car, G. R. Joughins . . . . . . . . .. 588,b80 
Trunk. wardrobe, E. M. Thomas . . . . . . . . . . . . . . . . . . . .  588,721 
Tru ••• S. IdE! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.578 
Tube or ho.e. H. F. Wat.on . . . . . . . . . . . . . . . . . . . . . . . . .  5b8.785 
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Valve. check. H. Relnach . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.779 
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Vegeta ble cutrer, J. F. Rote . . . . . . . . . . . . . . . . . . . . . . . . . 588,006 
Vehicl e S

�
ring, Blum & Anderson . . . . . . . . . . . . . . . . .  588,813 

���?�·:rma"cg:;,�I.':f. �r..o��.����� �. :������: : :  f:::lN 
Wagon brake, C. Garver . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 588.640 

;:fgI:i d=gh��e�.�����:.���·:::.·:::.·.·.·:.·:::. �',= 
Water efevator, pneumatic. J. Haas . . . . . . . . . . . . . . . . 588,825 
Water tube boiler. W. Seller. et al . . . . . . . . . . . . . . . . . . 588.839 

;:�'i,"��tt�. ��d��;��:::::::::.·:::.·:.·:::::::::.: �:m 
Weight indicatin\! device. D. K. Simond .. . . . . . . . . .  588.719 
Wheel. See Carriage wheel. Fifth wheel. 
Windmill. R. E. Hardaway . . . . . . . . . . . . . . . . . . . . . . . . . .  588.572 
Windmill regulator. H. Barthe)! . . . . . . . . . . . . . . . . . . .  588.548 
Window, sltding and Bwinging. If'. Faerber et al . . .  588,700 
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Wire .tretcher. Z. F. Howard . . . . . . . . . . . . . . . . . . . . . ... 588.921 
Wir

lI�\1���11��. ?� .��:.���: .���:'. ��.�������I. ���: 588,749 
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Wrench. See Monkey wrench., Pipe wrench. 
Writer's cramp. device for preventing, Einfeldt 

... Brace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.902 

DESIGNS. 
Ba.ket. J. O. Neel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.;14 
Bicycle ... "nk hanger. W. I. Grubb .. ; . . . . . . . . . . . . . . . 27,;78 
Bicycle saddl e .eat. H. A. Chri.ty . . . . . . . . . . . . . . . ... 27.077 
Bracket. crank bearing. C. W. Dake . . . . . . . . . . . . . . . . .  27.576 
Carpet. J. Merry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.580. 27.581 
Coin actuated wheels, casing and support for, W .  

H .  Cattell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.579 
Guitar body. J. S. Back . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.061 
Guitar body. E. F. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.580 
Hat .upport. H. G. Cozzino . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,558 
Ice .have. �'o.ter '" Coleman . . . . . . . . . . . . . . . . . . . . . . . . .  27,573 
Mandolin bOd

r,
' E. F. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . 27.559 
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Sa.h fastener lever. G. M. Hubbard . . . . . . . . . . . . . . . . . 27.572 
Soap coke or bar, W. G. Webb . . . . . . . . . . . . . . . . . . . . . .. . 27.556 
Stay cover. dre ••• C. Si •• on . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.557 
Tack or nail, F. A. Bop:ar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.570 
'1'oy .afe. C. A. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.568 
Toy s8,vings bank, P. Adams . . . . . . . . . . . . . . . . . . . . . . . ... 27,560 
Wrenche., movable jaw for, J. C. Ive .. . . . . . . . . . . . . . 27.575 

TRADE MARKS. 
Beer. J. '" P. Baltz Brewing Company . . . . . .  30.511 to 30.513 
Beer, dark l!'Lg'er, Weisbrod & Hess . . . . . . . .. . . . . . . . . .  30,514 
Benzoic sultlnid or benzoic sulfinid combined with 

sodium oxid, impure and pure or refined, Fahl� 
berg, L,.t ... Compan

,t 
. . . .. . . . . . . . . . . . . . . . . . . . . . . . .  30.52' 

����·ifu���·� ��
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Canned �oods, certain named, Portland Packing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 30,523 

Colfee, cereal, Climax Cereal Golfee Company . . . . . .  30.517 

DtiW'.;.� �i��l���:���· . .  ������ .:':�.�' . .  ��� 3O,li16 
Flour, IIrm of G .. T. Evan .. . . .. . . . . . . . . . . . . . .  '" . . . . . .  30.518 
For

�M,?
e
8t.':,��i�r:'jM:�';,"m=�����.��� . .  ��� 30.626 

Gelatin, Grout Ii;' Grout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 30.519 
Gum, cnewing, Wetmore & Pride Manufacturing 

Com pan y..  . .  . .  . .  . .  . . . .  . .  . . . .  . . . .  . . . .  . .  . .  . . .  . . .  . .  . . .  30.510 
HO�:; :8�':n�::f������, g�:'e�����t

S
er��.�. ����� 30,509 
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Pipe cleaners, mechanical, J. Craig, Jr . . . . . . . . . . . . . .  30,525 
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deavors to show that the luminosity of hydrocarbon 
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tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 101� !lod 1 013.  Price 10 cent. each. '1'0 be had at 
this office and frum all newsdealers. 

Buy Telephones 
THAT ARE GOOD··NOT .. CHEAP THINGS." 

The dift'erenoe in cost is little-. We R'Uarantee 
oU
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tee and Instruments are both goud. 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 50·2 6 4  South Clinton St., ChIcago. 

Laruest Manufacturers of Telephones 
exclusimly in the United States. 

THE CARBIDES AND ACETYLENE 
CommerCially Considered.-By T. J.J. Willson and J. J. 
Suckert, Ph. D. A conSideration of the ca1'bides and 
a.eet.vlene from n. commercial pOint or view. preceded bv 
a brief history of these compound�, the methods of 
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AMERICAN SUPPLEMENT.,Nos. 1 01� and 1 0 1 6. Price 
10 rents each. To be had at this office Rnd from a l l  
newsdealers. . 

Novelties 
Hand Power Dynamo, - • $ 6.6 0 
Water Motor Dynamo. - - 8.00 
ElectrIc Railways, S3.60 and 6.60 

rr- stamp for catalogue 
of other nomlties. 

THE CARLISLE & FINCH CO. 
SIxth Street, CincInnati. OhIo 

Gi 
BRASS BAN D 

Instruments, Drums, Uniforms, Eauip
ments for Bands and Drum Corps. Low .. 

' �. est prices ever quoted. Fine Catalog, 400 
Illustrations,maiJedfree; it gives B.lnd 
Music& Instructions for Amateur Bands. 
LYON & BEALY. 33-35 Adams St •• Cb;eago. 

N ICKL E P LJ:\TI NG WANTED. 
ORD£R5r.Xr.cun D ' N  MolY QUALl1 Y f\ O!!.AN1 1H 
6tTTYS & MAB BE.T T CO. 0 0 " -

2 9  NOR1H WASH I N G T O N  ST ROCHE5TERNY 

THE SANDBLAST PROCESS.-BY J. J. 
Holl zllpffel. A full descrlDtion of this interesting pro· 
ces� and of the apparatus employed ; with a discUflsion 
of its cllpabil ities Hnd present and future applicarions. 
With 8 i l lUstrations. Contained in SCIENTIFIC AMER .. 
ICAN HUPPI,EMENT, No. 1 01 O. Price 10 cents. To be 
had at this office and from all newsdealers. 

How to Build 

Ex pe rimental �t��������g,���
e
�I:�f:8.?J'J:.\':�: 

EMPIRE NOVELTY WORKS, 402 E. BOth St., New York. 

&;.. UNION M O D [ L  WORKS M O D C" L S IQ G ATA C O C U <. S  C R G £.  

& c:.E.ARS � 1 9 3  C L A R K  CHICAGO . 

Shorthand by M ai l  �����l���,!1ft�� 
le880n Free. Potts bhorthand College, William.port, Pa. 

S PECTACLES L;. E. BAILEv .en. 
.pex chea • Write 

for new ontlcal catalogue. 271 Wa h Ave .. �iCllllO. 

i��e:I\tttO !TYP£ WHEELS. MODELS &..IXPERIMINTAL. WORK.IIMAU..atIMRY _NOVELTIE& . ETC. "£OW TORI( &UNClL WaRKI 10D NAaaAU 8! N.T. 

VOLNEY W. MASON & CO., 

Friction Pulleys,Clutches& Elevators 
PROVIDENCE R. I. 

STRONG CASTINGS. QUICJ<OELIVERY, 
PATTERN WORK TO ORO£R. 

ACME MALLEABLE IRON WORKS .BuffAlO .N.Y 

ISO YEAR .. 
EXPERIENCE. PATENTS 

TRADE MARKS, 
DESICNS, 

COPYRICHTS &c • 
Anyone .endlng a .ketch and description ma,. 

Quickly ascertain, free, whether an invention is 
prcbably patentable. Communications stricti,. 
confidential. Olde.t agency for.ecuringpatenta 
in AmeriCa. We have a Wa.hlngton omce. 

Patent. taken through Munn &; Co receive 
.pecial notice In the 

SCIENTIFIO AMERIOAN, 
beautifully Illu.trated. large.t c rculatlon of anYBcientllic Journal, weekly. term. $3,00 a year; SUO sU: month.. SpeCimen cople. and HAND BMK ON PATENTS .ent free Addrel!8 

MUNN c!r. CO. 
361 Br_dway, New York. 

Preserve Your Papers. 
--�--

Sub.crlber. to the SCIENTIFIC AMERICAN and SCIEN
TIFIC AMERICAN SUPPLEMENT. who wish to preserve 
their paperfl, for bindin�. may obtain the Koch Patent 
File at the office of this paper. Heavy board sides, m· 
scription " Scientific American " and U ScientiHc Ameri
can Supplement " in gilt. Price 11.50. by mail, OJ' $1.25 
at tbi. omce. Addre .. 

M U N N  c!r. CO. , 36 1 BROADWAY. N EW YORK 

a Home�'-"""·� 
Tho.e lDtendllllr to build will lind the very be.t practical .m�

gesttoDs and examples of Modem Architecture in the handsomeE�, 
Architectural MlIKazine ever publl.hed 

"The Scientific American 
Building Edition." 

Each number I. illu.trated with a Colored plate and nUmel'OllJ 
hand.ome eDl!ravlng. made direct from photof}1'aphs of buil<h"g�. 
together with interior views, door plans, description, cost, locaT.1on. 
owners' and architects' names and addresses. The illustration" 
include seashore, southern, colonial a�d city reSidences, churches. 
schools, public buildings, stables. carru.,re houses. etc. 

All who contemplate bulldlnlf, or ImprovlDl< home. or .tructure. 
of any kind, have in this handsome work 8n almost endless series of 

tbe late.t and best examples from .. blch to make .election., thus .,,,·Ing time and money. 
P U BLISHED MONTHLY. SUBSCRIPTIONS $ 2 . 50 A YEAR. SINGLE COPIES 25 CENTS. 
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