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Inside Page, each in"eNion - - 75 c ents a line FOR UNDERGROUND HAULAGE. 
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ment, as the letter press. Advertisements must be' THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 95 MILK ST., BOSTON, MASS. 
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S
day 620 ATLANTIC AVENUE, BOSTON, MASS. 

POPE MFC. CO., 77 Franklin Street, BOSTON. 
BranchHoulea: 12 Warren St., NEW YORK, 291 WwUh 

Ave •• CHICAGO. Factory, HARTFORD, CONN. 

HANGlRS AND COUPliNGS 
COMPLETE STOCK OF 

Double Brace, Self-Oiling, A{l,justa. 
ble Ball and Socket Hangers, 

Pillow Blocks, Post 
H ange-rs, Etc. 

EDISON GENERAL ELEOTRIO 00., 
N. Y. 

price than wbee!··h."d!"d valves, is rapid1), supel'8edine: and stop cocks. where pressure is be­low 75 pounds, Abso lutely tight. Lever remains fixed at an� opening, is detachable and indi,eates degTee of opening. SizesM in. to 6 in. Investi"rate. 
Lunkeabelmer Brass lUg. fJo.,Cin .• O. 
:EI�ZSTC>X.·S 

RECORDING PRESSURE GAUGE 
Makes a continuous record, day and 

niX�;: ��d
St1��i'd���:U�e�s. 

'Yill pay for itself by insuring 
Safety and Ec onomy in the opera­
tion of your plant. 
op�ir�flbeni,na�odnrJ�ui�t��YC:.cc���A� 
for cireldar and facsimile chart. 
The Bristol's mfg. Co., Waterbury, Conn. 

� to 50 II. 1'. THE Motor of 19th Century � Can be used AnllPlace, to doAny 
lrork, and by Any Une. No Boil .. 

� - " er! No Fire! No Steam! No 
• l ).;j Ashes! No Gauges! No Emli .. 

neer! A perfectly safe :t.lotor 
for all places aud purposes. Cost 

. 
i' [; " . !IIJl of ope-ration about one cent nn 

lloltr to each ind'icate d horse JlO1V .. 
== .  " :=::s er. For circularM. etc., address 

Economy. Reliability, CHARTER GAS ENGINE CO. 
�hnpll('lty, Safety. P. O. Box 148, Sterli ng, Ill. 

ADDITION, SUBTRACTION, 
MULTIPLICATION, DIVISION. 

iNTEREST, EXCHANGE, PER­

CENTAGE, &c. 
The COMPTOMETER solves rH)Jidly and a�curately al1 

arithmetical problems. Operated 
by keys. Saves 60 per ct, of time. 
Entire relief from mental strain. 
Adapted to a.ll commercial ac� 
counting and scientitic compu� 

Ii tatiom. SEND FOR UlRCCLAR. 
FELT" TARRANT MFG.CO .. 52·56 Illinois St.. Chicago. 

LEARN \YATCHiUAKING. Eng-raving. and kin­
dred branches. Senti for PI"IJ."llJfcflts. CHICAGO'VATCH .. 
MAKERS' INSTITUTE, 22 Van Buren Street, CHICAGO. 

S A W S Wanted 5O,OOO Sawyers SAW S and Lu m b e r m e n  to 

A 
send us their full address for a copy of Em .. 

A erson' s ilT Book of �.A \V�, new 1890 edi .. 
tion. We are first to introduce N ATUHAI, 

W GAS for heating and tempering �a"'l"i with 
W wonllerful e1fect upon improving their qua-

lity and tougllnes�\enabling us to reduce 

S I1rice.. Address E.lfEI{�()l'i. �;UI'l'H S &; {;o. (l,imite(l), H,'aver Falls, Pa. 

�.A1��I�:� ments, and to act as Solicitors of Patents for Inventors. 
In t,his line of bUsiness they have bad fortlJ-/il'p YNlTS' 

c.rpl'nl'JlCf, and now bave I1IlI'Q!I·"ff'd facUlties for the 
preparation of Patent Drawings, SpeCifications, a.nd the 
gi��������a��,��� i����� f3�Jnt���:.H �e;�;s.�,l���� �
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a���nk�, 
tt;g:ls�r�'�:l��oS� rs:;:ri:et�ts?oflci Reports on Infringements of Patents. All business in­trusted to tnem is done with special care and prompt­ness, on very reasonable terms. 

A pamjihlet sent free of charge, on application, con-
��i�i�tei:n ���1:����o�cOe���t

e£!�:I�� �g�y�)g��� 
Desig-ns, Patents, Appeals, Reissues, ]nfring:ement�, 
Assignments, Rejected Cases. Hints on the s ale of 
Patents, etc. 

We also send. fl'l'e of cJiarqe, a SynopsiS of Foreign Pa­
tent Laws, showing- the cost and method of securing 
Patents in a.n the principal countries of t he world. 

lUUNN & CO., Solic itors of Patents. 
361 Broadway, New York. 

BRANCH OFFICE8.-No. 62'J and 624 l' Street, P&-
0I6c Building, _ellr 7th Street, WasblngtoIl, D. C. 

1jf�p�. 
C1:!I)jiWAWMe 
Address: The American Writh'g 

Machine Co .• Hartford. Confl.; 
New York Off,ce.231 Broadway. 

"Til E l"INTZ" 
GAS AND GASOLINE ENGINES 

Stationary and Marine. 
Makes its own supply of gas from 
gasoline, and at less expense than 
��I!'I�;�e

)�:'����f��' Ii���()�i'th ({�1ib�� 
man\lfactured or natural gas. Spe .. 
cially adapted for small boats and 
launches and electric light work. Cir­
culars free. fllY'" J1Icntion this pape'!". 

CLARK SINTZ, MFR.,,.· 
Spr ingfield, Ohio. 

ALUMINUM !er.3�k:\n���e. 'fo"�:' (lfn�l�s ;.:���m�� 
free by mail for�ac. '1'. F. Welch,f,o :sudbury �t., Boston 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has thIS. Great Advantages: 

;f:��e�g��i���;!hi�n;�Irs.edt���O�;p\�� can be graduated to drive. with equa.l slLfety, the smallest or largest drills within its range-a won· derful economy in time and great sa.ving in drill break&l:'e. Send for catalogue. 
W. F. & JNO. BARNES CO., 

1999 Ruby Jt., Rockford, Ill, 

RAILWAY TUN-
nels ,--Descriptions of a new method of aeratin/Z railway 
tunnels deviRed by Mr. L. Pochet, engineer to the gO v .. 
vernment of France. With 2 fig-ures. Contained in SCIENTIFIC AlHERICAN SOPPLEl'I[ENT. No. 788. Price 
10 cents. To be had at this office and from an news .. 
dealers. 

WATER WHEEL 
Gives tb e hillb est efficiency 

o f  any wheel in the world. 
Rimple and reliable. adapted 
to every variety of service, 
with heaos of 20 feet and up­
ward. W rite for circulars. 

p ... 1ton \Vater \\'b{'{'1 f)o. 
or 1�,'i:1C��t�\'::tidi;��DL�f:e�ti:!d West StTtle1s. New York. 

WHITE ST AR STEAMER TEUTONIC 
-A full description, with i1Jnstrct.ions. ()f the falll()us 
ocean racer of the White �Iar Line. With 9 tiullres. 
('ontained in to:.CI Kl\TTIFI C AI\U:IUCAN SUPPL�"I�NT, No. 
7S�. Price 10 cents. '1'0 be had at this office and from 
all newsdealer!'!. 

ADJUSTABLE STOCKS AND DIES, 
universally acknowledged to be 

T�E :ElEST. lIT Send for 1891 Illustrated Catalogue and Price List. 
ARMSTRONG MFG. CO., Bridgeport, Conn, 

SIEMENS' + CABLES. 
SUBMARINE, -I- -I- -I- -I- -I- TELECRAPH, 

UNDERCROUND, 
INTERIOR, or 

-I- -I- -I- TELEPHONE, 
ELECTRIC LICHT. 

Manufactured under authority of 
SIEMEN!S &; llALSKE by TilE EDISON GENERAL ELECTRIC CO­

at their SeUENE{;TADY \YOltK1'i. 
Estimates furnisbed on application • 

Address, 

Cable and Wire Department, Edison General Electric Company, 
____________________ EDI1'iON BUILDING, Broad St., NEW YORI ... 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in Size, but 
Giants in Strength. 

e one cent a n  
horse power . but little 

MI"ttP,nt;on 0 run them. 
very Encine 

uaran teed. Full 
�:�i

t1�� a[�l:����:nail 

VAN DUZEN 
GAS & GASOLINE ENGINE CO . Cincinnati, O. 

LEADING ENGINEERING WORKS 
of the Past Year. By O. Chanute • .A brief des cription 
ot" R few of the Jeading engineering- W(I)'ks of lSOO, and an 
acc()unt of some engineel'in� pr()p\lRal� which seem to 
posse�s features o f  n()velty. ('()ntallled in ::-;CIEl\"f[fo'l(' 
AM EIUC'AN SLTPPLEMEN'l' • .Nos. �14 and �15. Pl'iee 
10 cent s each. 1.'0 be bad at this ottice and from all 
new�dealers. 

Atkinson "Cycle" Gas Engine 
UMe. Ie •• gaM pel' H. P_ than 

allY oth er. 
Has a wnrkil!(J stroke at e1}ery revolu .. 
tion of the crank. The stem1 .. 
iesr, most I..'C()nmnicfff, a.nd 
easiest to sta-rt of any gas 
engine made. 
Ilf'nry '''n)"d£lll. Ma.nuf'r. 
1824 Allegbeny Av •• Pbila., Pa. 

NEW KODAKS 
" You press tlie blltloll, 

7£!e do tlte rest." 

TranspaTent 
Films. 

This Cowpany owns the Letters Pa.tent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

The transmi�sion of Speech by all known 
forws of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 
ed by it or its licensees responsible for such 
unlawful use, and all the consequence8 
thereof. and liable to suit thl'refor. 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whetstones. 

Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 

STROUDSBURG. PA. 
161 WASH'NGTON ST . . NEW YORK. 

T::a::: E 

ESTA RJ.I1'iUED 1�46. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Inclnlling Postage. 
Weekly-52 Nt,,"bers n Yenr. 

Thifil willely circulate.l and splendijly illustrated 
paper is published weekly. ]i�very number contains stx­
teen pages of useful information and a lar�e number of 
orij!inal en�ravin((s of new inventions and discoveries, 
representinj! Enflineering \Vorks, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, Telegraphy. Ph oto/!,raphy. Archi_ 
tecture, Ag-riculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Snbsc'·ipt ioll.-One copy of the SCIEN­
TIFIC AMERICAN will be sent for nne 'uear-52 num bers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three do linl'!ii by the 
publishers; six months, $1.50; three months. $1.00. 

e I II b",.-Special rates for severaL names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes. securely sealed, and correctly addressed. 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

lUUNN & eo •• 361 Hl'oailwny, New �·ork. 
---0---

THE 

Idtntint �llttritnlt &'Uppttnttnt 

Tbis is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but h� uniform therewith in size, 
every number containing sixteell larj!e pages full of en­
IZravinj!s, many of which are taken from foreign papers, 
and accompanied with translated descriptions. rrH E 
SCIENTIFIC AMERICAN RfTPPLE!\IENT iS1)ubllshed week� 
Iy, and includes a very wide rang-e of contents. Jt pre­
sents the most recent papers by eminent writers in all 
the principal departments of 8cience alld the l1seful 
Arts, embracinj! Biology, Geology, Mineralogy. Natural 
History, Geography, Arch;eology, Astronomy Chemis­
try, ¥�Iectricity. Light, Heat, l\1echanical I��Tlgineering, 
Steam and Railway Bngineering.l\Jinin�. Ship Building. 

Marine Engineering, Photography. Technology. Manu­
facturing Industries. Sanitary }{n�illeeriJlg-, Agriculture. 
Horticulture, Dome8tic ��conomy. RiogTaphy, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

1'111' 1II08r i1Jl]lortullt EIl�I;'/('(ri.'I(1 n�{)rk�, Mechanisms, 
and Manufactures at home find alJroad are illustrated 
and uescribed in the SFPPLE!'II}:NT. 

Price for the SnpPLKMENT for the United States and 
Canada, $fl.OO a year; or one copy of the SCIENTIFIC AM .. 
ERICAN and one copy of the SUPPLEMENT. both mailed 
for one year for $7.00. Single copies. 10 cents. Address and 
remit by postal order. express money order. or check, 

III t:NN & {;O . . 361 H"oadway, New York, 
Publishers SCIENTIFIC AIIiERICAN. 

---0---
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