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CHtIJHiAItY RATES. 

In,dde Pa.sre. each inwerltOJ1 .. .. 'a eent. n 1tJ1� 
Un.Cli: l'nue. each iu.erlion - - .. ..  a1.00 a lin� Hgr./�tt!o;:':' ��':e,t Advertisements, Special and 

1'h,o abov,t:. al'e c�ar�e� per !l.IZ8.Le line -aboltt eight 
WOl'�D per I,me. Tins notlce shows the widti:l of t.he nne. 
and 15 BeL In agate type. �1l"ravin£8 may head adver .. 
tisemenL8 at the same rate }Jer avsr,e line. bY measure .. 
����ve�

8 !�lep��lie�tP�riBSt)flited�rt��.r;e�8 rl���d�: 
morniml LO appear in the IOllowinll week'!:!. iS81l(;.. . 

W09Pou!!��!���a!S 
time and m<mey by using OUr 

Foot and Hand Power PlacnlQerg I:IJ'�IL. SEND FOR CATALOGUES­
A-Wood-working Machinery. B-Lathes, etc. 

SDECA FALLS MFG. COMPABY. 
095 \Yater St., Seneca Falls, N. Y. 

AMERICAN PATENTS. - AN INTER-
esting nnd valuable table shr)win.c the Dumber of pRlent8 
granted tor the various subjects upon which petitions 
Btvr�lt�en g���:i�oe� ��e 

�
b
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�
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PJ.E.\IK�T • .so. 100�. Price)U cents. To be had at 
th18 office and from all newsdealen 

.POWER & FOOT I SHAPERS.PLANERS.DRILLS 
.... AT H E 5. �rf��Nptpr,��P 2�T�mul��t� 
5E:BAS IAN LATHE CO 120 CULVERT ST. CINCINNATI. O. 

THE CURTIS 
Water Pressure Regulator 
Fer Hotel. and Public Building., Water 
Motors, Hydraulic Elevator., etc. 

Will maintain tbe pres.ure de.lred, with 
perfect uniformity regardless of any and 
all fiuctuatlon8 in the out81de pre •• ure. 

W" Send for CiTcular S. F. 
O'E.STB &: SEELEY CO. 

29-33 HaverbDl St •• Boston. 

Auto matic Wire Forming Machinery 
De81gned to .tralghten 
and cut wire from th 
�!lf�r�efr

O�c�cit 
a" n"Y"' di1<e_i .... t-::zjJ9J1 

.Ired .bape. 
Send for Circular W. B. 

THE E, I. MANVILLE 
MACHINE CO. 

P. O. Box 64, Waterbury, Conn. 

FEDERAL BENCH PUNCH 
Ig��..t��; l��,p�����F�n�t 
e. a hole 5-1611 throug� Inch Iron 
�'!!��1��f�?m��:·Wlttat�:o��,: 
one size hole,I15; extra dies for 
round hole, per set ,1. ��1 t":?:'P Jar catalogue of 

CHANDLER & FARQUHAR, 
38 Federal St., Boston, Mass. 

CROOKES TUBES AND ROENTGEN'S 
Photography.-Tbe new photo�raphy as perfonned by 
t.he use ofCrookes tubesaS3 8ourceof excitation. All 
about Crookes tubes. SCIENTIFIC AMERICAN SUPPLE-

tm'!�'1S'6; l�ko� 'v.'.1a��'oi't�'l�!t·.l �l"��I�� 
SCIENTIFIC AMERICAN, Nos. 7, S, 10 and] 4, vol. 74. 
'rhese profu�ely illustrated SUPPLEMENTS contain H. most exhaustive series of articles on Crookes tubes and 
the experiments perfor med with them. Among them wi II 
be found Prof. Urookes' early lectures, detailing very 
fully the experiments wbich so excited the world, aml 
which are now again exciting attention In connection 
with Roentgen's photQJlraphy. Price 10 cents each. 
'1'0 be had at th18 oruce a.nd trom aU new8dealers. 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
HIJ8 the •• Grflat Aduantagfl8: The speed .... be iDfltan� cbaDged trom 0 to 1600 :nthb:�!�: �ve,��t&eq�'iw�l;�:: ImalleSt or largest drills within its range-a wollo 

derful ecoDomy in time and great aavUw In driB bre&bp. Bend for catalogue. 
W. F. & IND. BARNES CO., 

1999 Ruby S t., Rockford, Ill. 

Combination Pliers 
GR8 Pliers, 
Wire Cutters, 
Wrench and 
Screw Driver 
combined. 

Drop-Forged from Best Tool Steel and finely finished. 
pr Send for Circular" C. P." 

THE BILLINGS & SPENCER CO. 
DRAWER 3, HARTFORD, CONN. 

Highest Award at the World's Columbian Exposition. 

Thl Rivltt L,thl • Faneuil Watch Tool Co. 
Boston, Mass, U. S. A. 

Gl-e .. t est money m .. king hthe Is the Rivett. 
Finest tool for all kinds of tine nice work. 

INVESTIGATE I 

TRANSITS AND LEVELING INSTRUMENTS. 
PLUMBERS' IRON LEVEL Wiil't'p.::.ble 

p Xli ilX J�f 
all piping. PrIcee2,26. Stze12 Inch. J!'orbookODt���:e1 

C. F. RICHARDSON Ie. SON, 
I'. o. Box 977, ATHOL, MA"'S .. U.8 • .&. 
ELECTRO-CHEMISTRY, RECENT AD-
VRncpS in.-By J. 'v. Rich.lrds, A.C .• Ph.D. A very ex· 
�:���ii; ��:n 
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pro8ecutin� work in the domain of electro-chemistry 
ClInr:llned in SCIESTI!IC AM&fnCAN 8UPPI,EMENT: No •. 1014 nnd 1I11a. Price 10 cents eacb. '1'0 be had at this Office nnd trom nil newHdeRlers. 

J,itutifi, !mtri,all. 

I
;GATESJ.ODi B� · 'ftno�cfl� Jl � � �� .� ,IJ' • ac.oll.?�JIIf�'-

ESTINIATESlurnl.hedlorCOMPLETECRUSHING PLANIS 

�:nulacture MINING MACHINERY 3�::i�t101\ 
Gates Iron Works, Depl. C. 650 Elsie n Av. Chicago,11I 

Trucks 01 Every Description. 
A .tory by the novell.t Frank R. Stocktoo. 

The Handy Truck uYourWellandwh:rt :!lIcomeoutoflt." 

Price F. O. B •. $� .. OO • PohJe Air Lift Pump 
Self-Lnb"ICntlIlK S2.� 

A B k T ks Free 
Bulletin. to tell YOD will be sent on application. 

Boston & LO:�P:� ��:Ck Co: The Ingersoll-Sergeant Drill Co . 
143 Commercial St" Boston. M .... Havemeyer Building. 26 Cortlandt Street. New YlIrk. 

ACETYLENE GAS AND CARBIDE OF 
Calci�m.-AII llbont the new ilIuminnnt, its qUllllties. 
chenHstry. pressure or liquefaction, iU probH.ble future, 
ex perlments perforwed with it. A most valuable seriE's of articles, ",iv-inll 10 complete form the pllrticulars of 
this f4ullject. Appara.tus for makinji{ the 5l'8& Contained ill SCIJ1:�TIFIC AMBlUCAN SUPPLEMENT, Nos. 99�. 
13J!' a1��7d31� l¥be l:o�t�et.!'l��pllL�!t�� W�:n: 
pie .. nd more elaborate type described .. nd lIIu.trated 
in .peclnl acetylene Supplement No. 1 0.11. Price 10 
cents euch. 'ro be had at this omce and from aU news­
dealers. 

BICYCLE • •  
REPAIR OUTFITS 
for Amateur and Workman. 

r:r &nd for IMt 2'l3. lU� • ---"" Cata� of tool8 for Btamp. 
FR.ED FR.ASSE CO. 

ARCHITECT LEVEL ,ISO 
Improved Tran.lt. " LevelS 
Graduated entirely on our 
�'fafe

a��ln:t 
ellfen�,:� 

Fair. All kind. of Engineer­Ing, Surveying and Drafting In.trument ... nd MaterialS. 
:'f.d'oid

l
'lru::

r
�� IT�\��� 

I. mentioned. 
QUEEN & CO., Inc., 

1011 Chestnut �t., 
Phil ode Ip hla • 

DIXON'S Write the Smootbest and 
Laot tbe l.onll'est. 

American Graphite Mention SCIENTIFIC AMERICAN 

P E N C I L Sand .end 16 cents for 88IIlple. worth double tbe money. 
JOS. DIXON CRUCIBLE CO •• 

�"""""""""""'� 
i �,,���"�I���! I � � 'MERICAN'COntinue to ex .. mlne Improve- � 
� for Inventors.m

ents, .. nd to .. ct ... SoliCitors of p .. tents � 
� ea!:l e���e,o�n�u��:·t:�:yu�';!'t.� f���lt. Plfo¥ � 
� fbe preparation of Patent Dr .. wlng •. Rpecillcatlon8, and � 
� the pro.eeutlun of A.ppllcatlon. fol' Patent. In the � 
� United St9te., C .. nada, and Foreign Conntrles. Me •• rs. � __ Munn &; Co ... 1.0 attend 1.0 th":Itreper .. tlon of Ca�eat., --� C

�8Y����!g�r.:'r�ge���!�'of'il:=:8. 
A

l��u'::::e� � .ted to tbem I. don" wltb .peclal care .. nd prompt- � 
on very reasonable terms. 
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� Patents, etc. � -- We aloo send, free of charge. a SynOp.,. of Foreign -­� p .. tent Lawsi s howing tbe cost and method of .ecurlng � 
� Patent. In al the principal countrle. of the world. � 
� MUNN &. CO., SOLICITORS 01' PATENTS, � 
� 361 BROADWAY, NEW YORK. � 

BRANCH OFFICES. - No. 622 and 6U F Street, Pacific . ___ � Building, near 7th Street. WASHINGTON, D. C. __ � � 

�,���������""'�,�"'�,� 

Typewriter 
__ Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 

Our No. 2 outfit for Phy.l-
�:!n�gl:':,'i'8���.fr� 
handsome case, includlnll COil, 
condenser, 2 sets tube •. battery, 
:;,tcu. P��ceG:��::;,!e�\�t�';.1 olas. app .. r .. tus. 

F. I. PEARSON MFG. CO. 
Mal n & Locust SIS., 

St. Louis, Mo. 

The Edison Phonographic News 
tell.whereand how you can procure cheaply 

A PHONOGRAPH or A KINETOSCOPE 
the great money-ea.rnlnll wonder.. Sample copy]Oo. 

THE OHIO PHONOGRAPH CO. CINCINNATI, 0, 

IT 4fIWlKUNS.MILE�Y,t A" MANUFACTURER OF 
Brass,lron.Steel "German Sliver 

IIIIB Qual'PY Street I SCR EWS J·hn .. delphla, .... ----------------------------
'DRILliNG 'MACRINER]) 

MANUFACTURED BV 
WILLIAMS BROTHERS. 

ITHACA� N.V. 
OR ON SIUS;FDA 

5HAUOW WnLS,"WITH 
OR HORSE POWER 

�Uii_il.I" .. il°il.iA_C� .t3;r:. 

© 1896 SCIENTIFIC AMERICAN, INC. 

C��� To Electrical ��;iSi .... Workers. 
Meabani08; Meohani-I Machinists, Miners, 
oaI and Arobitec.ural Plumbers, Civil Engi-
Drawing; Plumbingj neers, Dra.ughtsmen, 
ArohUeo'ure; Mining; Carpenters, Steam En-
�11�:�:,�::: gineers, Steam Fi.ten. 
Engineering (Sta.,v., 

IW�&:li:" � Loco. and Marine): Staling 8vbjtd 
"';.,./0 Bludy. 

B 94\1, _toD, Pa. 

Emery Grinding Machinery 

Diamond Face 
Grinding Machine 

wbn::�:�o 
���

dl
� stock I. to be removed, and 

a flat face I. required. 
W" Book lli Fr ... 

DIAMOND MACHINE CO., 
IklxBli6, Providence, R. I· 

THE W. F.F. &. M. CO. 
BANK STREET, WATERBURY, CONN. 

Build OutHt. of  Machinery for maJrlng 

BINGES 
SINTZ GAS ENGINE CO. 

GRAND RAPIDS, MIOB" 
U.S. A. 

Manufacturer. of the Sin t z lilt n­
tionn .. ,. nlld IHul'lne C�nMand 
�n��lIf�:·IB��t:Jiiul(rsly���� 
LI:!:t1ng. Run. with m .. nuf ..... 
tured or natural flas -Boats and. 
launches. Prices within the reaoh· 
of rul. g,:t�t'f. �:�. 

"WOLVERINE" SAS AND SASOLINE 

by 
NOLVERINE MOTOR WORKS, 

12 Huron Streett CRAND RAPIDS. MICH. 

DORMAX'S 
VULCARIZERS 

are used all over the world. 
Exclu.lve Manufacturer. of Steam Ma· 

chine. for Rubber St .. mp.. We al.o make 
Dry Heat Vulcanizer.. Complete outfits 
from '10 to '1,<00. All Stamp and Stencil 
Tool. and Supplle.. Br ...... od Steel Dies for all purposes. Se .. I., Engraving and _ ..... , ....... , Die SlnkllP�s:!:l�"ca=�hed Iaro. 

'rHE J. F. W. DORMAN CO. 
]21 E. Favette 8t., Bnltlmore, Md., U. S. A. 

APOLLO GALVANIZED IRON. 
There i. more profit on it to .. II concerned than on ..ny other iron. 
To the m .. ker., bec .. use they make morP. of it. 
To the selle .. , bec .. n.e tbey .ell more of it. 
To the worker., bec .. n.e it I .. kes le88 time for a job. 
To the owner., beca".e it make. u good job. 

Apollo Iron .. nd Steel Company. Pltt.burgh, Pa. 

ACETYLENE APPARATUS.-ACETY-
lene number ot the BCIENTII'IC AMERICAN SUPPLE­
MBNT. descrlblnll. with full Illustrations, the m08t 
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'l'he aas WI made for and used by the mICroscopist Bnd 
student i Its use in the mallic lantern. 'rhe new French 
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Price 10 cents. To be hlLd .. t omce. 

WOODEN TANKS. 
Folu���"s��l'lr'g':e:�f���es

. 
La.. Red Cypre •• Wood T .. nk. a .pecinlty. 

W. 1<:. (1A l,nWl-:l.l, (:11 •• 
. 217E. Main Street, Loul.vllle, Ky. 
DOUlILE SPEED INDICATOR 
applied to .haft revolving either 
rillibt or left. Accurate and re-liiili.!II!9 liable. Has .pllt c .. p hr 

pOinted center.. Too  Is, 
metals, manufacturers 8Up.. Goo. W. Church. ]00 Fulton St., N. Y. 

oec 
Z<:r: -I-. . 

CHEAP, STRONG, 
WA TERPROOF, 
��t��:�t��r �::�: . ' 
OuttastB 'l'ln or Iron. 
A durable .ubstltute 

for pla.ter on lOnll •. W .. terproof .heathlnll of same m .. -
=�ie��d cheape.t In tbe m .. rket. pr Write for 

THE FAY MANlLJ.A ROOFING CO., 611-Ql1 Polht Street., Camd<lD, N. J. 
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