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Inside Palle. each insertion .... - • ., � cents a line. 
Jlack t»aae, each iUtlerllOn - - - 81.00 a line. 
The above are charges per agate Ime-about e�ht 

words per line. 'rhis notice shows the width of the hoe, 
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ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
ing to appear in next issue. 

w. L. DOUCLAS 
SHOE. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers. Me­

chaniCS, Builders, men of leisure, and profeRsional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by dilferent authors. on more than fifty 
dilferent subjects. has recently been published for 
free circulation at the omce of this paper. Subjects 
classified with names of author. Persons desiring 
a. copy. have only to ask for it. and it will be mailed 
to tbem. Address. 
DlUN� & CO., 361 

�500 P�r Mlntb. 
,To competent Business Men accepting exclusive City 

'!B0ncy for sale of our NA'I'ION A I. A U'l'OlUA'l'IC 
GAS-SA VING GIIV1UtNORS. Required by all 
gas oonsumers. Save 33 per cent. i n  Gas OJlI8. 
Therequal�ze the pressure at meter. Secure a steady 
��dt��

C
�= ��11f��!��' ��JI

r�laftt1rilctafm������:' 
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dorsed by highest Mercantile Corporate and Expert 
Authorities. Agents cl .... ring $f>OO per month. Address 
Tll;E UNION NAi-AAI. GAS-SAVING CO., 

744 BROADWAY, NEW YORK. 

CHANDLER & FARQUHAR 
177 Washington St, 

BOSTON. 
New England Agents for 

BARNES' FOOT POWER MACHINERY 
AND DEALERS IN 

M&�hIDiots' Supplies of Enr,. Kind 
Send two stamps for illus. catalogue 

PATENTS. 
MESSRS. MUNN & CO .• in connection with the publi· 

cat!on of the SCIENTIFIC AMERICAN. continue to ex­
"mine Improvement8. and to act a8 Solicitor8 of Patents 
for Inventors. 
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on Infringements of Patents. All busineBs Int,rusted to 
thetn is done ·with special care and -promptness, on very 
r88llOnabie terms, 
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cure. them; directions concerning Labe18, COpyrlg�t .. 
De8igns, Patent8, Appeals, Rei88ues, Infringements, API­
signments. Rejected Caaes. Hints on the Sale of Pa­
&ente, etc. 

We also send. ff'uof c1lalrge. a SynOPSIS of Foreign Pa_ 
tent La .... s. showing the cost and method of securinl{ 
patents in all the principal countries of the .. orld. 

ltITJNN &: CO •• Sollel&on o.f p .. &eDU, 
361 Broadway. NeW' Yorl<. 

BRANOH OFFIOBS.-No. 622 and 6U F Street, Pr 
oUloBlIl141lllr, DtIIt 1tb Street. Waahlngton, D. C. 

HYATT 

JL"/�OlUfS' 
'MA&��mCW 

.,--.� PLASTIC STOVE-LINING. 

F'ree from Legal 
tions. 

One of the most desirable articles for tbe 
household ever produced. Easily am>lied 
by anyone at less than half the cost otr>rick 
linings, while it is far more durable. ' 

Only one half the thickness of ordinary 
fire-brick is required, leaving more Sp8AJ6 
for fuel. Suitable for all kinds of Stoves, 
Ranges and Furnaces, 

Ready for use in 5 and 10 pound cans, ala. 
in Kegs and Barrels------
ASBESTOS COVERINO. 

For Furnaces, Furnace Pipes, etc. 
Fire-Proof, N on-Conducting.-

33 per cent. of Fuel saved. 

Descriptive Price List tree by maiL' 
H. W.JOHNSM'F'GCO., 

87 MAIDEN LANE, NEW YORK. 
OlJIOAGO. lIKILADELPIILl, L<lliDOJl. 

, JIIIIl:tJlIiliiiJ MBEi.S SlBilUAN LUD PI.Ntl1.. 

USED AND RECOMMENDED by MEISSONIER. RAu!,­
BACH. VON PlLOTY, GAll. MA.x, and tbe most eml'" 

nent artists throughout the world. The 
Johann Faber Siberian Lead Pencils, 
None genuine unleBs stampedJ OHANN FABER. For sale 
by all stationers and dealers iII Artists' Materials. 

QUEEN" CO., PHILADELPHIA, 
General Agents for the U. S. 

Recommended by Engineer 
�g�PiliJI iI�g�::t Dl��ro�il�8 
on Sanitation and Hydraulic 
Engineering. 

Rellults Huaranteed. 
For Circular. and Eatlnnates 

Address 

PURE WATER COHP ANY, er1:.d�:�to�?M��t.�o!\%E
lt�;:f s�r��l.'�e������tur-

Wheels and Rope for conveymg power long distances. 
TRIBUNE BUILDING. NEW YORK. S

_
e_ n_d_fo_r_c_i_r _cu_ l_a_r_ . _____________ _ _ 

PATENT FURNACE 
BOILERS. OF EVERY DESCRIPTION. 

mE AntomatIc Engines, Traction and Portable Engines 
ST::m.A.:DI.I: �O.A.:D �ox.x.::m�&� 

XABufalltured by Foundry a
'
nd Machine Department, 

Harrisburg, Pa., U. S. A.. 

S AWS ru':::�������:iid�';;'t��� SA W S Van Duzen's Patent Steam Pump. full address for a COpy of Emerson'S pr Book A A of SA WS. We are first to introduce NATUR-
AL GAS for heating and tempering Saws 

IncomJlarable In cheapness and effi­
ciency. Needs no care or skill; cannot 
get out of order; hilS no moving part. •• 
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prices. Address 

A Supel'iol' Fire I'ump. 
Instantaneous and powerful. ever ready, 
Available, wherever steam pressure can 
be had, for pumping any kind of liquid 
(hot.cold. sandy. Impure. etc.). We make 
ten sizes. prices from $'1 to $75. Cavaci­
ties from 100 to 2\l.OOO gallons per hour 

S· EMERSON, SlUITH & CO. (Ltd.), S Benver Falls, Pn. 

Slate for what �rpose wanted and send for CatalOgll­
of" Pumps." Vall Duzen & Tift, Cincinuati, O. 

CEO. W. MARBLE, Sole Manu­facturer of THE A41lll� WREN41Il. 
The besk��
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WA NTED -Machine for turning Wooden Bowls. 
Second-hand or new; complete. Address 

J. H. STILI., Tilbury Celltre, Onlario. 

NEgATIVE FREE On receipt of t�02cent 
• stamps we ,wlll send, 

postage paid, to any address, a sample Americnn 
Film Negative and full description of the newly per­
fected process of making 111m neglltives. 
The Eastlll8R DI"7 Plate &; Film Co., 'Rs'FetFD N X 

JEN'KInt'S BROS. VALVES. 
THE ENDORSEMENT OF FIRST-CI.ASS ENGINEERS AND IlfECHANICS THROUGHOUT THE COUNTRY haS fully de-monstrated these valves to possess the following advantages over all other valves now in use: 
1. A perfectly t¥cht valve under any and aU pressur,s of neam. aU., or gases. 
�. Sand or grit of any kind will not injure the seat. 
3. You do not have to take them olf to repair them. 
: ��:Yef:�!I�:�

al�:'b�rc ".!'fio,::����i�J�p� {��ITigu���'mperfect surface. ' 
Valves having !{rQund or metal seats. should sand or grit get upon the seat. It is Impossible to m&ke tbem e,xcePt by regrindlllll. which I. expensive if done by hand, and If done by machine soon wears out the vlllve. mos� casllS they \lave to be disconnected from the pipes. oft.,n costing mOre than a new valve. The J_kins used m these valves are manufactured under our IM80 patent, and wlllstatldanllP"f'88Ure otBttam, _. IWacid •• 

JENKINS BROS •• n John St .• N. Y.; 105 Milk St .• Boston; 13 So. Fourth St .• Phila.; M Dearborn St .• Chicago. 

'Shaftl'ng and Gea- rl·ng
· Textile Maohinery, I T�'.lS�::W.!!d�t�?· 
, ELEVA,-ORS, ETC. Philadelphia, Pit. 

KcIU-rOSB, SlDTKOtr:a. dk CO. 
AUBURN, N. Y. 

Automatic Cut-off Engines. 
IS to 300 Hora. Pow.r. 

Economy in Fuel <: .. n.uBl�II.n. CI .... Re ... latlon, Great DllraiJiIi. 
Iy and Slmp\lcityr Pel·r"ct W_k_ll"hip and \)esl .. n. 

� _____ Unr valed In these,quallt eSJ our f11118lnl'll ."'.8ultable for all purpose
.
_s
.
, esP:eh-::.,...--- claRy Whel'll htgh .peel1 and aifficult �erv\Ce are required. 11& in electnc JIg t 

plants, rellllll! mills. etc. Send for Illustrated clltaloll'ue. · ' 
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mAMEnI�AI 'BELL TBLBrH�1 ��. 
95 MILK.ST. BOSTON, MASS, 

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

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of t!\lephones not furnish­
ed by it�r its licensees responsible for such 
unlawful use, and all the consequeDce.e 
thereof, and liable to suit therefor. 

LYON &. HEALY 
STATE &. MONROE STS., CHICAGO, will mail, free. their newly enlarged Catalogue of Band Instruments, 
¥1���ll:st���D�d��:ilii::S, 400 
article required by Bandlor 
Corps, including Repairreg Mate· 
rials Trlm�lngs . 

OF THill 

� dtntifie �tutri'l1n 
FOR 18S7. 

The lIIost Pop.Jar Seientifie Paper in the World. 

Only 83.00 a IiY�!:'b'�;:�\-�:.��age. Weekly. 

This widely cil'culnled and splendidly Illustrated 
paper Is, published weekly. Every number cOntains six­
teen pages of useful hifonnation and a large number of 
original engraVings of new invent10ns and discoveries, 
representing En�lneering Works: Steam Machinery 
:New Inventions" Novelties iD MechaniCS, Manufnctures, 
Chemistry. Jl:lectricity Telegrapby. Pbotography. Archi­
tecture. Agriculture. Horticulture. Natural Hist.ory. etc. 
All Classes of Reader. lind in the SOIENTIFIC 

AMERICAN a popular resume of the best scientific In· 
formation of tbe day; a!ld it is the aim of the publishers 
to present It In an attrattlve form. avoiding as mucb as 
possible abstruse terms. To every intelligent mind. 
t!!ls journal alfords a constant supply of instructive 
reading. It Is promotive of knowledge and progress In 
every community where it circulates. 

,-"nD" of Sab8cl'iplion.-one copy of the SCIEN, 
TIFIC A"ERICAN will be sent for one 1/<l4t'-62 numbcrs� 
postage prepaid. to any subscriber in the United State. 
or Canada, on receipt of lhree dol\n.·s by the pub. 
lishers; six months. $1.50; three months, $1.00. 
'Club8.-0nc exlrll copy of tbe ScaNTIFIC AMERI· 

CAN will be supplied gratisforeveryclubofftve8'Ub8cf"i.be'ri 
at $3.00 eMh; additional copies at same proportionate 
rate_ 

,The safest way to remit Is by Postal Order. Draft. o. 
Express Money Order. Money carefully placed Inside 
of envelopes. securely seaIed, and correctly nddressed, 
seldom goes astray. but is at the sender's risk; Ad· 
dres8 all letters and make all orders, dratts, etc., pay .. 
able to 

llv.!:'C'NN &; CO., 
361 Broadway, New York. 

T:E3J:E 

Scientific American Supplement. 
This Is a separate and distinct publication from 

TID! SCIENTIFIC AMERICAN. but Is uniform therewith 
in 8ize, every number containing sixteen larliCe pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly. and includes a very wide range of contents. It 
presents the most recent p&pers by eminent writers in 
all rhe prinCipal dep&rtments of SCience and the 
Useful Arts, embracing Biology. Geciogy. Mineralogy 
Natural History, Geography. Archreology. Astronomy. 
Chemistry. Electricity. Light. Heat. Mechanical Engi­
neering. Steam and Railway Engineering. Mining. 
Ship Building, Marine Engineering, Photography, 
'�echnology. Manufacturing Industries. SU.itary En­
gineering, Agriculture, Horticulture, Domr:�t1c Econo­
my, BiogI1lPhy, Medicine, etc. A vast ammlnt of fresh 
and valuable information pertaining to these and allied 
subjects is given. the wbole profusely Illustrated with 
en gra vings. 

The most -£mpMtant Enaineering Works, Mechanisms. 
and Manufactures at home and abrO&d are represented 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year. or one copy of tbe SCIENTIFlC AM­
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7,00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co .. 361 Broadway, N. Y., 
Publisbers SCIENTIII'IC AMEI<ICAN. • 

To ]/'o"eill"u SlIbsc .. ibe1'8.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN Is now sent 
by post direct from New York, with regularity. to sub­
scribers In Great Britain, india. Australia. and all other' 
British colonies; to France, Austria, Belgium, Germany t 

Russia. and all othel' European States; Japan. Brazil, 
MeXioo. and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
... gol:l. for SCIENTIFIC AMERICAN. one year; $9, gold' 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
oue year. This Includes postage. which we pay. Remit 
", DOstal or express money order. or draft to order of , MUNN & co .. 361 Broadway, NeW' York, 

PRINTING INKS. 
THE "Scientific American" is printed with CRAS 

ENEU 'JOHNSON & CO. 'S INK. Tenth and Lom­
bard St8" Phila.,and 47 Rose St., opp, Duane St., N. Y 
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