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Tbe·--e,bovi3 are charges per agate hne-about eight 
wordoi per Hne. This notice shows the width of the line, 
and is sel in Jl.g'ate type. Enllravings may head adver. 
tlsements _ the e..ame rate per agate line, by measure· 
ment. as tbe letter press. Advertisements must be 
received at uubUcation office 1\8 early 6S Thursday mom ... 
! rlg to appear in next issue. 

Steam! Steam! l1i1pl�n�r�!�a!:!�T!e!���lb. 
pressure. Send for Lists. 

We build Automatic En!dnes from 2 to 200 H. P., · ' HAND, B£!RR & CO., 
equal to anything in market. 614 and 616 Market Ht., Ph,ladelphla. Pa. 

A I.arge Lot of 2, 8 and 4·". Engines 
---�-�--

With or without boi ers.low Cor cash. 

B. W. PAYNE a, SONS, 
Box 15, Elr.o.i:ra., N. Y. Mention thIs paper. 

The Ori[inal Unvn]canized Packin[ 
CALLED THE �TANDARD����\�:�e,:::c:��p����ich 

Accept no packing as J I!JNKINS PACKING unless 
stamped with our h Trade Mark." {11 John Street, N • .  1'. 

JENKINS BROS 10uMllk Sotreet. BOMton. 
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CEO. W. MARBLE, Sole Manu
faoturerof THE ACJME WRE�GU. 
_The best made, all steel, and warra.nted, 5 size .. 

28 to S2 South Canal Street, Chlcago,V. S. A. 

l�C-E--H-O-USE AND CO LD ROOM.-BY R 
G. Hatfield. WIth directions for conatruCUon,· Four 
engraviilgs. Contained in SOIENTIFIO AMERICAN SUP
PI,EMENT. :19. Price""!.O cents. To be had at tbJs omce 
and of all newsdealers. 
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The Most Popular Scientific Paper in the World. 
ESTABLISHED· 1845. 

.W' CircuJation Larger than all Papers of its Class Combined. 
LEAD SMELTING.�A FULL DESCRIP-
tion of the Lewis Bartlett process, bv William Ramsay; 
Illustrated with 9 engravings. Contained In SCIENTIFIC AMEtUCA" SUPPLEMENT, No. MJ3. Price 10 cents. 
To be had at this otn.ce and from all neWSdealers, 

OnJy $3.00 a Year, IncludlnK postage to United Starea and ('anada. $4.00 a 
year, IneludlnK p08tage to all countries In tbe POl!>tal Union. 

Hyatt Pure Water Co. Tbis widely circulated and splendidly il- motive of knowledge and progress in every com
lustrated paper is published weekly; Every number munity where it circulates. 
contains sixteen pages of useful in1'ormation and 

of origiual of new in-

resume of the best 
thc day; and it is the aim 

present it iu an attractive 
as much as possible abstruse terms. 

every intelligent mind this journal alfords a 
constant supply of instructive reading. It is pro-

or 
inside of envelopes, sccurely sealed. and co:rre,ctlv 
addressed seldom gocs astray, but is at 
er's risk. Address all letters and make 
drafts, etc ., payable to 
MUNN &: CO., 361 Broadwa7, New York. 
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This Is a distinct paper from THE SCIEN-
1JfFIC AMERICAN, but it is uniform in size with it, 
every number containing 16 octavo pages. THE 
SCIENTIFIC AMERICAN SUPPLEMENT embraces a 
very wide range of contents, covering the most 
recent and valuable contributions in Science, 
Mechanics, Architecture, and Engineering from 
every part of the world. Every number contains 
several illustrations, consisting In part of import
ant engineering works, in progress or completed, 
both at home and abroad. It presents the most 
recent papers by eminent writers in ever¥ depart
ment of science, ·and every number contaInS infor
mation lL.'.eful to engineers in every department of 
industry,' civil, mechanical, electrical, etc. . .. _. 

�Ilhflns from Fnlnch, Getman, and 
othcr fOreign journals, accompanied with illustl'a
tions ofGrand Engineering Works; also of Naval 
and Mechanical constructions of magnitude, pro
jected, progressing, and completed, at home and in 
all countries abroad. 

Tb:e most Important paper. read at Scien
tific Conventions by the beSt alld most profound 
thinkers, will be found in THE SCIENTIFIC AMERI
CAN SUPPLEMENT. '£his paper, when preserved 
and bound. f01"IIl8 a . ...,.08t usefni encyolopedia of 
information, and plll<t!ents. & ·complete history of 
the progress of the ttfues in the Sciences, Arts, and 

Mechanical Engineering. This paper contains no 
advertisements. 

Price-$5 a year, in advance; or one copy of 
THE SCIENTIFIC AMERICAN (see prospectus above) 
and one copy of THE SCIENTIFIC AMERICAN Sup
PLEMENT both mailed for one year for S7, pay
ment in advance to t.he publishers. Remit by mail 
and address 

�"UNN&:CO •• 
Publishers ScientUlc .4.lDerlcan, 

361 Broadway, N_cYork. 

To Vii"l'elgn Stfb"ctlbers. --Under the JaGili
ties of the Postal Union, THE SCIENTIFIC AMERICAN 

·is now sent hy post direct from New York, with 
regniarity, to subscribers in Great Britain, Inl'lia, 
Austral> • and all other British Colonies; to France. 
Austria, Belgium, Germany, Russia, and all other 
European States·h.Japan, Brazil, and all States of 
Central and Sout America. Terms, when sent to 
foreign countries, Canada and Mexico excepted. 
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, 
gold, for both SCIENTIFIC AMERICAN and SUPPLE
MENT for one yetY-o This includes postage, which 
we pay. Remit by postal or express money order, 
ur draft to order of 

MtrNN & CO., 361 Broadway, New York. 
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PATENTS. $2.50 a Year. Single Copies, 25 Cents. 

.. . . . . , .. . . This is a Special Trad" Edition of THE SCIENTIFIC 

C��l�:�St�U��E:Tgfc �:���1���.iri�i�!!e �u��� AMERICAN, issued monthly�n the first day 01: tlJe 
"mine improvements, and to act as S·olicitors {Jf Patents' onth. Each number contaInS about forty !arge 
for Inventors. uarto pages,equal.to about two hundred ordInary 

In thiS line of busmess t.hey have had !arty-onr 1J&I<"B boqk_� pages, formmg, practically, a large. an� 
�ce. and now nave unequaWd facilitw. for the spendfd.. �ag.ziDe of" .4.r,cbltpctII re,. nch1� 
prep ...... tton of Patent Drawings, Specifications, and toe, adorned WIth· eleaant pWteain1!i\!ors !lnd WIth fine 
j>l"osecution of Applications for Patents in t.he United' engravingS; illustrating the most interesting ex
-8t"tes, Canada. and Foreign Countrlea. �Iessrs Munn & amples of modern Architectural Construction and 
Co. also attend to the preparation of Caveats. Copyrights allied subjects. for Books, I,abels, ReISSUes. A8""<oments. �nd Reports A special feature is the presentation in each 
��e�fi�'':fo�'.:'';l�� ��.rct!f':,�j.e :r:� b;r"�::''':�n�':.���''v<t,,:; nu.mber of I! varietyo� the latest and best.plans for 
reasonable terms prIvate reSIdences, CIty and country, IUcludmg 

A. pamphlet sent free of charge, on application. c on- thos�of very m<?derate cost as 'Yell as t�emore ex
taining full information about Paumts and how to pro- p�nslVe. DraWIngs. III perspectIve and In . colo), are 
cure them: directions concerning Labels,· Copyrights, gIven, together WIth full Plans, SpeCIficatIOns, 
Designs, Patents, Appeals. Rnis8ues, lnfrin!<ements, A.. Costs, Bills of Estimate, and Sheets of Details. 
.igIimeo:tts, Rejected Cases, IImts on the Sale of Pa- No other building paper contains SO many plans, 
tents, etc. details, and spe<lifications regniarly· presented as 

We also send, ,freta! cha1'ge,,, SynopsIs of �'oreign �a. this edition of THE SCIENTIFIC AlfERICAN. Hun
tent Laws, showinll". �e CORt an� method of securmg dreds ot dwellings have. already been erected on 
patents m all the .prmmpal countries of the world. the various plans we have issued during the past 

1II1J1'fN &: (JO., Solicitora ot Pa&en&a, year. and many others are in process of construe-
361 j)road_y. New York. tlon. . 

BRANCH OFI'ICBB.� 632 and 624 II' Street, Pa. Architects.�lders,. and Owners will find thiS 
"1116 BuUd\llK, near 7th Street, Waah\nitOn, D. c. work valuable m furmshlng fresh and ·usefni BUll' 

gestions. All who contemplate building or im. 
prO\ing homes, or erecting structures of any 
kind, have before them in this work an almost 
endle88 series of the latest and beat. example8 from 
which to Ipake selections,. thUS saVing time and 
money. ' ,. 

.Maar- "t,II�u1:>jects. including Sewerage, Pilling. 
Ligh"tl'ng;'Varrrllng, Ventilating, Decorating .. Lay
ing out of Grounds. eto., are illustrated. An ex,. 
tensive Compendium of Manufacturers' Announce
ments is also given, in which the most reliable 
and improved building Materials, GOQds, Machines, 
Tools, and· Appliances are described; and illustra
ted, with addresses of the makers, et\'). 

The fullness, Iichness, cheapness, and conve
nience of this work have won for it the Largest 
ClrcuJation of any Architectural publication in 
the world. The subscription price of this publIca 
tion is $2.50 a year, or one copy of the SCIENTIFiC 
AMERICAN andArcnitect and Buihlers Edition to 
the samc address $5. Single numbers mai.Ied, 25 
cents. For sale and subscriptions received by all 
news dea ers. Address 

MUNN Be CO .• Publlahers, 
361 Broadway. New \'ork. 
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TH� AM�RI�AN ��LL TEtEPH�I� ��. 
95 MILK ST. BOSTON, MASS, 

This Company· owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 1 74,465, and January 30th, 
1877, No. 186,787, 

The transmission of Speenh 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 telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to Buit tbt'refor. 

H. "W". JOHNS' 
�"�B'EES:rORSll 

COVERINGS. 
For Furnaees, Hot-Air Pipes, etc. 

FIRE·PROOF. NON'CONDUCTING, 
33% of he 1 Saved. Has no Odor. 

All of the heat is carried to points desired.and 
Dot wasted in cellars and fiues. 

H. W. JOHNS MF'G CO., 
87 MAIDEN LANE, NEW YORK. 

PAT'�NT RI�HT� r�R �AL�. 

A new a.rticle in Belting which 
Is made of small IJeather I�inks 
joined together with steel bolts. 
'rhey have been remarkably suc
cessful for hard working machin
ery and belts run half crossed. 
t�Jfr8�3c'ItI�R�J�s&w�g� 
t��'W�:'�8li .. 
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ELEOTRIC CONVEYORS.-DESCRIP· 
t10n oftW() Ingenious syst\lms·for the electriC carriage 
of small- packages. IllUstrated with 13 engravings. c)OD'" 
464.. Price 10 cents, To pe had at. this office and from 
all news�ealers . 

US�EFUL BO'KS. 
Marmf�turers, Agriculturists, Chem�ts,llIIrglneer .. Me

chanics, Builders, men _of lei8ur�, aud profeFisional 
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 Ufty 
different subjects, has recently l:Jo�en pubOshed for 
free Circulation at the office of this paper. Subject.s 
classified with names of author. Pwsons desiring 
a COPY. have only to ask for it, and it. will be mailed 
to t hem. Address, 
IHUNN & CO., 361 Ul'OadWRY, New York. 

PRINTING INKS. 
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ENEU JOHNSON & CO. '8 INK. Tenth andLom
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