
iliHdde Pal/e. each Insertion - - - 1 � cent. � line. 
Back Pal/e, each inllerllon - - - 81.00 a line. 

The above are charges per agate Ime-about eight 
WQI'de per line. This notice shows the width of the line, 
,..d Is set In agate type. Engravings may head adver. 
tlSement. at the same rate per agate line, by measure
\IIlent, as the letter press. Advertisements must be 
received at publication office 88 early as Thursday morn
Ing to appear in next Issue. 

To Business Men. 
The value of the ScIENTIFIC AMERICAN as an adver

tlsln,g medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar-journal 
now published. It goes Into all the States and Territo
ries, and 18 read In all the prinCipal libraries and reading 
roolli8 of the world. k business man wants something 
more th�n to see his advertisement In a printed news
paper. He wants circulation. This he has when hI' 
advertises In the SCIENTIFIC AMERICAN. And do not 
let the advertising ligerit Influence you to substitute 
som", other paper for the SCIENTIFic AMERICAN , when 
selecting a list of publications In waLen you deCide it is 
for your Interest to advertise. This Is frequently done, 
for the reason tnat tne agent gets, a larger comblission 
from the papers having a small circulation tlmn Is allow
ed on the SClEN TlrIC AMERICAN. 

�'or rates see top of flnt column of this page, or ad-
dress .. 

·MUNN & CO., Pablisherll, 
361 Broadway, New YOl·k. 

LUBRICATING OILS.�A PAPER BY 
c. J. ·H. Woodbury.lrlvlnl/ the results of tbe,8xamlnQ,o. 
tl/lD. of a single lubrloant under a wide ra!l&'e of Investl
�on concerning Its·frlotlon. Illustrated·wlth 6 fll{Ures. 
COntained In SClEN1'1FIC AME/UCAN SUPPLEMENT No. 
oil". Prloo 1) cents. To be had at this Office and from 
all newsdeliJI>rs. 
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RETURN 

Sr:t'E.A.� r:t'E..A.:::E"-
For returning steam condensed UDder pressure automatically Into the 
boiler, whether taken from above or 
below the boiler lever, without loss 
or waste. Manufacturjld by 

..... "'IIP. 

REGENERATIVE GAS FURNACES.� 
A new, �d of heating, by Frederick Slelllens. Con
�QjI'1riIJClBN'1'U'IC AMERICAN SUPPLEMENT No. 4"�. 
Prlo�· 10 cenR. To be had at this office and from all 
neWsdealers 

'INTERNATIONAL INSTITUTE FOR . 
Li·"�A,SR' g'!!>w�],lie� Yogas. 
V E  N'l'IL AT I 0 N.-GREAT IMPORT" 
ance of ventilation. The vitiation of air that Is constant
ly going on In Inhabited places, exhaustion of oxygen 
by g"s, candles and lamps. Ventliatlon by nat'lral and 
artificial means. Conlalned In SCIENTIFIC AMERIDAN 

r������a-Cgin�a'f.�Jie:��:I��sc;e
nts. To be had at 

"'IIVlIII:_ .A._ �.A.��][S. 
1-'D"ldeltee, U.I.(I·"rk at..) Sl:I:mlnutel'walIrWe.tlromalatloD. 

Orll/lnal and Only Builder of tlIe 
MAR.RI.a-CORLISS £NCI NE, 
With Harris' Pat. Improvements, from Itl to 1,000 H. P 
Send for copy En.lneer's and Steam User's 

Manual. By oj. W. HIli, M.E. Prlee 81.28. tmIf'IJoJl TBI8 PA. ..... 

PATENTS. 
MESSRS. MUNN & CO .. In connection with the publl� 

catlon of the SCIENTIFIO AMERICAN , continue to ex
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In thi.lIne of business they have had forty one '/If1VI'B' �ce, and now have unequaltd facilities for the. 
preparation of Patent Drawings, SpecificatiOns, and the 
prosecution of Applications for Patents In the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, COPyrights 
for Books, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business Intrusted to 
them Is done with special care and promptness, on very 
reasonable terms. 
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cure �em; directioDs concerning Labels, Copyrig�t8, 
Designs, Patents, Appeals, Rnis8ues, Infringements, As
Signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send,jt'teof cllar(/8, II SynopsIs of Foreign Pa
tent Laws, showing the COMt and, method of securing 
patents In all the principal countrl\!l! of the world •. 

lUl1NN & CO., Sol1cit01'8 ot Patent., 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 6:U F Street, Pa
olflc lIulldlug, near 7th Street, Wuhlngton, D. C. 
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95 MILK ST., BOSTON, MASS. 

mms ROOFING is the pedected form of portable Roofing, manufactured."y l' us for the past twenty-seven years, and is now in use upon roofs of 
Factories, Foundries, Warehouses, Cotton Gins, Chemical Works, Rail-

road Bridges, Cars, Steamboat Decks, etc., in all partS 01 the world. 
. 

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 telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and aUt-he consequ�nces 
thereof. and liable to suit thE-refor. 

. It is supplied ready for use, in rolls containing 200 square feet, and weighs 
with Asbestos Roof Coathi.gs to finish, only about 85 pounds to 100 square feet. 

It is adapted for all climates and can be applied readily by unskilled work
men. 

Samples and Descriptive Price ListMree by mail. 
H. W. JOHNS MANUFACTURING COMPANY, 

SOLK 1IIANUJ'�'l'UBlD8 011 
Asbestos Fire and Water Proof Building Felt, Steam Packings, Boller Coverings, 

Liquid Paints, Fire Proof Paints, Colors in Oil, Varnishes, etc., sent on application to DRAWING I 
Illustrated catalogne 

81 HAlDEN liNE, NEW YORK. 

INSTRUMENTS. WtA�tW:�;:' 178 Randolph St., Ohlea.o. 1070 North- 4th St., Philadelphia. BIlliter House , London. 

TELESCOPES' Spectacle8. Bar�mete�� Thermom •• 
ter8,Photographtc Qutp_tB for Ama

tour!.
. Opera Gl 88e6. Micro.c'!!'"..

. 
W. H. W A LMI'iI., 

· LE,. & CO. successors toR. &; J. Bec�,�8delphl" rr Dlustrated PrIce LIst .�r<l<,l to an,. ''''''ID's •. , _ �, 
FUEL OF THE F UT URE.-BY 
GeQrge Wardman. H18torlcal dotes on natural gas. 
Duration of the supply 01 natural C'" The economic 
1;::r.tI08o��:l:,�"Jeg. w��E��,;�g· .uf ER�ri.:�

t
"t��:ZE� 

M "NT, No. 49". Prloe 10 cents, TO be had at tbI& 
otllee and from all newsdealers. 

EPPS , S 
CRATEFUL-COMFORTINC. 

COCOA 

iWSTEAM ENOINES. 
• . Horizontal and Vertical. 

Dr e d ll' l n l/ Machinery, ' .. ' Flour Powder, Siote and 
. Flint IlIUtlUachlnel'Y, Tur-, blne Watel' Whee ls. 

. YorkMfgOo •• York,Pa. U.S.A. 

THE HAMMER TELEPHONE.�BY L. 
De Locht La.bye. Description of the apparatus. Its 
"peration, and the apparent contradiction by It of the 
Bell theory of contmuous and undUlating currents In 
telephonic transmisSion. With 2 illustrations. Con
tained In ScIENTIFIO AMERIOAN SUPPLEMENT No. 
41S5. Prloe 10 cents. To be had at this office and from all DJlwsdealers. 
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. Use the JENKINS STANDARD PACKIN In the worst 
joint you have, and If, after following directions, it is not 
what we claim, WE WILI, REFUND THE MONEY. 

Thi .. widely circulated and splendidly Illustrated 
paper Is publlsbed weekly. Every number contains six. 
teen pages of useful lnfOimatiou and a tarae number of 
o� engravlDl/s Qf n\lw Inven�lons and dI8cover!e�. 
representing Engineering Works, Steam Mochinery 
New InycntioDS, Novelties in MechaniCS, M8nuf(lctur�s, 
Chemistry, Mlectriclty Telegrapby. Pbotography, Archl
tectllre, Agriculture, Hortlcult�re, Natural Dletory. etc .. 

Mention this paper. 
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��::����'." �il� ��:res��:'\\:'�:�e��:JI: 
cations. The Cassegraniansrstem. "iethods of overcom
ing chromatic aberration. Improvements In telescopes 
and access()rles during the last 11ft,. years. Some of the 
more celebrated telescopes of recent times. l1lustrated 
with 11 figures. Contained In SClENTIlI'IO AMERICAN 
SUPPLEMENT No. 4SJ. Prlce10 cents. To be had at 
this omce and from all newsdealers. 

ON SEWAGE DISPOSAL-BY PROF. 
H. Robinson. Sewage disposal on land. Sewage dis
posal by chemical treatment. Sewage disposal by dis
charge into river or sea. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 48". Price 10 cents. To 
be had'at this office and from all newsdealers. 
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Eastern AgentsvHII.L, CLARKE & CO., Boston, kass. 
Our patented ertlcal Boiler will nOt prime • .  No dan

ger 01: burning fiues. 

PRESERVATION OF BUILDING MA-
te lals by the Application of a Paraffin Wax compound. 
as recently used upon the Er,Yl'tlan Obelisk, Central Park, N. Y. By R. M. ('rura. With on9 engravlnR. 
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Mineral Lands Prospected 

I Artesian Wells Bored. Su rlor Stationary En
lrlnes, specially adapted to ErectriC Light purposes. Built by P A. DIAMOND DRILL Co., Birdsboro, Pa. 
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macblnes, with 3 figures. Contained In SOIENTIII'IC AMERICAN SUPPLEMICNT. No. ��6. PrIce 10 cents. To be had at this omce and from all new.dealers. _ 

Our "Trade Mark" Is stamped on every sheet. None 
genuine unless so stamped. IF'Send for Price List. 
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Bibb's Celebrated' Original 
BALTIMORE 

FIRE-PLACE HEATERS, 
To warm upper and lower rooms. 

The handsomest, most economical 
Coal Stoves In the world. 

B. C_ BIBB &. SON 
Foundry Office and Balesrooms. 

a9 and 41 Light Street, 
Baltimol'e, Md. 
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to \>resent It in'tQI, attractive form, avoiding as much as 
possible abstruse terms. To every Intelligent mind, 
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reading. It Is promotive of knowledge and progress In 
every community where It clreuh,tes. 

Tel'ms of Sublcl·lpt lon.-one copy of the S(lIEN
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