
Inside I'age. each inse1'tion - .. - ,. � cents a line. 
Back, PRlre, each iJllOerllon - - - $1.00 a line. 

The above are charges per agate hne-about eight 
words per line. 'l'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
tisement8 at the same rate per agate line. by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as 'l'llursday mom­
ing to appear in ·next issue. 

To Business Men. 

Ititufifit jtutritau. [JULY 24, 1886. 

Patont Rivotoa M �narch Rub bor Boltin[. TH� AMEnI�AN nLt TELEPH�IE ��. 
J3EST � TE:E "VVOE.LD. 95 MILK ST., BOSTON, MASS. 

Specially adapted lor PAPER MILLS, SAWMILLS, 
and THRESHING MACHINES. 

THE GUTTA PERCH A AND RUBBER MFG, CO., 
New York, Chicall'o, ean Francisco, Toronto. 

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 value of the SCIENTIFIC AMERICAN as an adver­
tising medium cannot be overestimated. Its circu1ation 
Is many times greater than that of any similar journal 
now published. It goes into aU the States and Territo­
ries, and is read in all the principal libraries and reading 

I rooms of the world. A business man wants something ----------------------

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 all the consequences 
thereof, and liable to suit thprefor. 

more thm to see his advertisement in a printed news­
paper. He wants circulation. This he has when be 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent, infiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publication. in which you decide it is 
for your interest to advertise. This is frequently done. 
for the reason that the agent gets a larger commission 
from the papers having a smull circulation thJlJl is allow­
ed on the SCIENTIFIC AMERICAN. 

}"or rates see top of firl'�t column of this page. or ad­
dress 

MUNN & CO., Publishers, 

361 Broadway, New YOl·!'. 

()LARK'S DRYING, VENTI. 
LATING and EXHAUST 

F.A..&. 
Most Effective. 

Price List Free. 
GEO. P. CLARK, 

WindsorLocks, Conn. (Box J,.) 

FmlUNDW.lTER-PlIoopBUILDINGJ'ELT, 
FmE-PRooF PAINTS, STEAM PA01UNGS, BoILER 

COVERINGS, ETa. 
Samples and descriptivePrice List free by mail. 

JL W • .JOI!NS l.!'!,'G CO., S.7li1AIDEN LANE, N. Y • 

CHICAGO. PHILADELPHIA. LONDON. 

INTERNATIONAL INSTITUTE FOR 
Liq ��fi�!!R' gl}!�w�!;lj£ Yogas. 

VE NT IL A T  I O N.-GREAT IMPORT-
ance of ventilation. The vitiation of air that Is constant.. 
ly going on in inhabited places, exhaustion of o�gen 
by gas, candles and lamps. Ventilation by nat'lral and 
artificial means. Contained in SOIENTIFIC AMEiuCAN 
SUPPLEMENT, No. �'J�. Price 10 cents. To be had at 
this office and from all newsdealers. 

VOLNEY W. MASON & CO •• 

FRICTION PULLEYS CLUTCHES and ELEVATORS 
P ROVIDENCE. n. I. 

THE HALL TYPE WRITER. 

Is the best in the market. Extremely Portable. Weigbs 
only 7 pounds. �====:J?B..:J:CE $40.=='-­

No Inked Ribbon; Interchangeable Rubber Tyye; 
��t?

t 
8'e�i��i

ft�ii�:
t
���,."w��;r!,

e
�.Jl�£�

i
�1''';:ct� 

SpaniSh, Russian. &c.; descriptive pamphlet free. 
Address Hall l..'ype Writer Co., Salem, Mass. 

Or THOS. HALL, 853 Broadway, New York. 

MODERN BRONZE ALLOYS.-A PA-
per bY P. F. N'1rsey, C,E" presentilll! some valuable 
data COn cernin�8uCh oronzes as are beIng usefully em­
ployed for engmeering purposes. The bronze of the 
ancients. Composition of bronzes. Phosphor bronze 
and its applk·ations. SHicium bronze. Manganese 
bronze. Delta metal. l'hosphor-copper. Phosphor­
manganese bronze. Phosphor-lead bronze. Phosphor­
tin. Aluminum bronze. Silveroid. Cobalt bronze, 
����I��i�� fIF:n"t�FI.&"\, �Fh��r�i\��'����n�Tfr�� 
all newsdealers. 

CONCRETE AS A BUILDING MA-
teriaL A paper by Thomas Potter. calling attention to 
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building purposes. Contained in SCtENTIFICAMERICAN 
SUPPL>:MEN'L' No.4 87'. Price 10 cents. To be had at 

I this office and iI'omall newsdealers. 

THE PERFUMER'S MANUAL. - A 

Use the JENKINS STANDARD PACKING in the worst 
joint you have. nnd if, after fo]1owing directions, it is not 
what we claim, WE WILJ, REFUND THE MONEY. 

Our t' Trade Mark" is stamped on every sheet. None 
genuine unless so stamped. prSend for Price List, 

a"ENKf%N.; BE'LC>S •• 
,.1 John Street. N. Y. ,.9 Kilby Street, Boston. 

13 ro;o. Fonrth SU'eet, Phila. 

HARRISON CONVEYOR! 
Ha!':rrmg Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &C, 
J�i:.1 BORDEN. SELLECK & CO., {n!n�\'':,..s, } Chicago, IlL 

MWRO-ORGANISMS OF P O T A B L E 
Waters,-A paper by Dr. T. Leone, sbowing that atmos-
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bonic acid Is the sole agent that interferes with the life 
of these or�anisms in carbonic acid waters. Contained 
in SCIENTIFIC AMERIOAN SUPPLEMENT. NQ. :;24. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

DRAWING /' lllustrated catalogue 
sent on appllcatlon to 

INSTRUMENTS WM. T. COMSTOCK, 
6 A stor Place, 

, • New York. 

OF THill' 

� dentifie �meritAlu 
FOR l!oi86. 

The Most PoplIlarSllientlfltl Paper ID the World. 

Only $3.00 a Year, inclnding Postalre. WeeklY 
32 Nunlbers a Year. 

This widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful infOImation and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufuctures, 
Chemlstl'y,l!:lectricity Telegraphy, Pbotography, Archi­
tecture, Agriculture, Horticulture, Natural ITlstory, etc. 

All Classes of Readers find in the SCIENTIFIC 
AMERlOAN a popular Tes'Ume of the best scientific In· 
formation of the day; "",dlt Is the aim of the publishers 
to present It In an attractIve form, avotalng as much as 
poBBth1e abstruse tenus. To every Intellillent mind. 
this journal alfords a constant supply of instructive 
reading. It Is promotive of knowledge and progress In 
every communlty where It circulates. 

Terms of Subscrlp tlon.-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one llear-52 numbers­
postage prepaid. to any subscriber lu the United States 
or Canada, on .receipt of th"ee dollm's hy the pub­
IIshers; six months, $1.50; three months, $1.00. 

ELECTRIC TRAMWAYS.- DESCRIP­
LIGHTNING RODS.-DESCRIPTION OF tion of ttte electric tramway reeently constructed at 
of th e arrangement a�opted b)" Mr. MeIsen. for pro- Blackpool, En,dnnd, from plans by ;\olr. Ho�yd Smith. 
tooting the Brussels Hotel de Ville Dilainst Ih!htnlng. With full page of Illu.tratlons. Containedm SCIENTI­
With 6 tlgures, Contained in SCI"NTI1!'IC AMERICAN i F�C AMERICAN SUPPLEMENT No. �'J8. Price 10 cents. 
SUPPLI.;MEN'r, No. ��� Price 10 cents. To he had at ' '10 he had at thIS office and from all newsdealers. 

Colnmbia BICycles and Tricycles, 
MANY IMPUOVEMENTS 

FOR 18!oi6. 
Nell' SpriDg Catalogne Sent Free. 

Clnbs.-One extra copy of the SCIENTIFIC AMERI­
CAN will be supplied gratisforevervci'Ubof jlt'lls'Ubscribers 
at $3.00 each; additiona) copies at same proportionate 
rate. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes1 securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad .. 
dress all letters and make all orders. drafts, etc., pay* 
able to 

this office an d from all newsdealers. ' -
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The POPE MFG. CO.,597Wa!bington St., Thiston 
�::a.:��...lI"";" Bf-:'�:: �;:·{;'!b18��:::.�'C::;�::'

w Van 'Zwieten & Co., Importers, Sole Agents, Rotter­
dam, Netherlands. J:M:CUNN &; CO •• II Mineral Lands Prospected I :[,}:.�

i
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Built by P A. DIAMOND DRILL Co., Birdsboro, Pa, 
�,�CARY&tiJlDErN'� 
,sTEE RE OfCY.QtSCRIPTION � � 
234 J2�,�T, EV£RY & STEEL SPRINGs. NEWYORKCITY 

361 Broadway New York. 

Scientific American Supplement. 

WI'l'HERBY, HUUU & RICH A ltDSON. Manufacturers 
of Patent "'ood Working Machinery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
by R, Ball & co., Worcester, MaRR. Send for Catalollue. 

"WV'lW. ..a... ::I3L ..A.�� X S, 
I'rovldeuee. ll.. I. (I'nrk St.) Slxminutes'wa,lkWestfromstation, 

Orldnal and Only Builder of Ihe' 
HARRIS-CORLISS ENeINE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send fOr copy Engineer's and Steam User's 

Manual. By .J. W. HIli, M.E. Prloe S 1.25. 1ON'1'10N THIS PAPBB; 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publi­

catlQn of the SCIENTIFIC AMERICAN, continue to ex­
smine improvements. and to act as SoJicitors of Patents 
for Inventors. 

In thi. line of business t.hey have had forty one years' 
experience. and now have 'Ullequalea faeiliU.es .for the 
preparRtwn 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. Reissu8..Q• Assignments. and Reports 
On Infringements of Patents. All business intrusted to 
them is done with special care and promptness. on very 
reasonable terms. 

A pamphlet sent free of charge, on application. con­
taining full information about Patents and how to pro­
cure them; directions concerning Labels. Copyrights, . 
Designs. Patents. Appeals. Roissues. Infringements,' As­
Signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc. . 

We also send, free of cha1"(/8, a Synopsis of Foreign Pa­
tent Laws,showlng the cost and method of seeurinll 
patents In all the principal countries of the world. 

ltITJNN & CO., Sollcltors of Palents, I 361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Street. Pa­

oillc Building, Dear 7th Street. Washington, D. C. 

This is a separate and distinct publication from 
I TH" ScmNTIFIO AlIiERICAN, but Is uniform therewith PRODUCTION OF AMMONIA FROM In size,every number containing sixteen large pages. 
�?::i
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:'5:l:.i�!d �����tof 1iJ!'�::�a�J'h�:gif:':���fa THE SCIENTIFIC AMERICAN SUPPL1<M"NT Is published 

recovery in the distlllat.ion of 011 shales. With 5 fil\,ures I weekly, and Include. a very wide ranlle of contents. It 
&'�1!Y:"':tt'.Vci����foi���ci!Jwm.�1�aE�T� f�: presents the most recent papers by eminent writers In 
4"6 and 487'. Price 10 cents each. To be bad at this all the prlnoipal departments of SCience and the 
office and from all newsdealers. Useful Arts, embraCing Biology, aeolollY, Mineralogy. 

Natural IDstory, Geography, Archreology.Astronomy. DEAF-MUTES.-AN INTERESTING PA­
r:�h�t';,';,,���i �({h":'.:'t��=al�::t �rtl��e:,:.�� ENGI NEE R!iI. Callitalists •. Illustrated working mo- Chemistry, ElectriCity, Lillht, Heat, Mechanical Engl­

dels of me�B��n&e�
B

�n�:96 John Street, N. Y. neering. Steam and Railway Engineering, Mining. ings. Contained in SCIE:STTFIC AMERICAN SUPPLE­
MENT No. 48�. Price 10 cents. To be had at this office 
and from all newsdealers. 

THE BEST STEAM PUMP. 
Van Duzen's PateJlt �teRm l»tunp. 

TREE PLANTING.-A VALUABLE 
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SCIENTIFIC AMERICAN SUPPLEMENT No. 4S�. Price 
10 cents. To be had at this office and from all news deal­
ers. IncomI!arable In cbeapness and effi­

"iency. Needs no ca'>'e or skill; cannot 
get out of order; has no moving partt\. 

A Superior Fire l'nmp. Instantaneous and powerful, ever ready. 
Available, wherever steam pressur-e can 
be had. for pumping any kind of liquid 
�ot, cold, sandy,lmpur1'7 etc.� Wemake 
ti:' ����, fJf��S 4W: :alrgJa 5pe?J'�:: 

State for what purpose wante<l and send for Catalogue 
of H Pumps." VUJI Duzen & Tift . Cincinnati, O. 

THE SHORING OF BUILDINGS,-BY 

Trenton Iron Co. Thomas Blaskill, F .R.I,B.A. A Valuable paper On a most 
Important subject. Causes of mischief to buildings. 
Methods of ,making insecure buildings safe. FlYing, 
rakillll and dead shorings. TraIned systems of shoring. 
The needle. With 2 enllravlng. Contained in SCII£NTI-

Woau,s and OFFICE, TIU;NTON, N. J. 
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New York Office-COOPER, HEWITT & CO. 17 Burlinj5 
Slip. Philadelphia Office-21 North];'ourth Street. Chl­
ago Officce-l46 Lake Street. 
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:Ear Piece with 

Vibrating Tube 
for constant use
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• Sectional Views. Sound Co l lected, Reflected. Conducted, Analyzed 

O "

Piece. --= s��b�"!nX��'li�� and Intensified. Every Tone dist inctly Reg istered 4) Ill( tion of Sound Waves BY THE 'MICRO-AUDIPHONE 

I- .. , _ A scientifically constructed and tested counterpart 
: -�" of the Human Ear, responding to the de-

rn ' ...... mands of Pe rfect Hearingwlth the same 
III · r y degree of Accuracy that the Tele-
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Deafn'ess Overcome 
© 1886 SCIENTIFIC AMERICAN, INC 

Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En­
gineerinll, Agriculture, Horticulture, DomestiC Econo. 
my, Blograpby, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and alUed 
subjects is given, the whole profusely Illustrated with 
engravings. 
The most imPbrlant Ewyintering Works, Mechanisms. 

and Manufactures at home and abroad are represented 
and described In tbe SUPPLEMENT. 

Price for the SUPPL1<MENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMJ'NT, both maned 
for one year for $7,00. Address and remit by postal 
order. express money order, or cheek. 

MUNN & Co., 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 

'1'0 J<"ol,.,ill''' S"bscl"ibe,·s.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERlOAN Is now sent 
by post direct from New York, with regularity, to sub­
scribers In Great Britain. India, Australia, and all other 
British colonies j to France,Austria,BelgJum, Germany, 
Hussia, and- all other European States; Japan. BraziJ, 
MexiCO, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:1,lor SCIENTIFIC AMll:RICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This Includes pcstage, which we pay. Remtt 
by postai or express money order, or 113ft to order of 

MUNN & CO.,361 Broadway, New York. 

PRINTING INKS. 
rDHE .. Scientific American" is printed with CHAS. 
-1. ENEU JOHNSON & CO.'S INK. Tenth and Lorn 

bard Sts., Phila., and 47 Rose St., opp. Duane St., N. Y. 
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