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I ••• de l'&lle. each insertion ••• 1: Ii cent8 a line. 
Back Page, each insertion ••• 81.00 a line. 
w�r� :e�olr�e�r�l�a:��i�.I':{O:.�ati\'el�att\'���l,eeltr.,�� 
and is set in agate type. Engravings may head adver
tisements at the &ame rate per agate line, by measurement, as the letter press. Advertisements must be 
received at publication office liS early as Thursday morn
Ing to appear In next Issue. 

"Columbia BICycles an[ Tricycles, 
MANYIMPROVEMENT8 

FORlS!!!6. 
New Spring catalogue Se.t Free. 

The POPE MPG. CO,,691WlIlbingtoD St" Boston 

BI!�t lftNW!l:1h W.:;:::n(l:��"::w 

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

tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now publlshed. It goes into all the States and Territo
ries, and Is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news
paper, . He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERIOAN. And do not 
let the advertising agent Inlluence you to substitute 
some other paper for the S(,IENTIFIC AMERICAN, when 
selecting a llst 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 smllll circulation thlUlls allow
ed on the SCIENTIFIC AMERICAN. 

�'or rates see top of fi .. t column of this page, or ad
dress 

mVNN & CO., l'nbJishers, 
361 Broadway, New York. 

PmB AlUl W ATElI-PnOOll' BUILDING J'Bvr, 
FmE-PROOF P .A.INTS, STEAM: P ACKI1(OS, BOILEll 

� CoVElUNGB, mo. 
Samples and delcrlptivePrice List free by mail. 

Eo W. lOINS lI'F'G CO., 871a1AmEN LAlUl, N. t ; 
QHICAGO, PIDLJ\iDFiliPIDA. LONDON., 

VE N'l'1L A T  I O N.-GREAT IMPORT-
ance of venti lation. The vitiation of air that Is constant
ly going on ,In inhabited places, exhaustion of oxygen by 118.8, candles and lamps. Ventilation by nat'lral and 
artificial means. Contained in SCIENTIFIO AlIIERRJAN 
Su PPLElImNT, No. 1i21i. Price 10 cents. To be had at this omqe lind from all neWSdealers. 

�Va'l:�WobfW:k*,:�a�:I:.P.�O�, �e��f�c,}�W�� 
tlon. Facilities unsurpassed. Shop formerly occupied bv R, Ball & Co .. Worcester, Mass. Send for Catalogue. 

';>vDII:. A.. :El���:l:I!i. • ',ovldence,)'. I. (, ..... a. .t.) Stxminntea'walkWeetfromltation. 
Ol'llllnnl and Clllly Ilulldel' 01 Ihe 

HARRIS·CORLISS ENeINE, 
With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Enilineer's and Steam User's 

Manual. By". W. Hili, M.E. Prlce.l.aS. 1Olf'l'lOlf 'l'IIlI1" .Al" ••• 

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 this line of bUSiness they have had 1<nt'll one �,.., 
ea;�, and now have 'Unequaled lae;'lf.tJie8 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 wltb special care and promptness, on very 
reasonable term .. 

A pamphlet sent free of charge, on appllcstlon, con-tlng full information about Patents and how to pro
them i directions concernin� Labels, Copyrights. 

D gos, Patents, Appeals, RAi88ues, Infringements, AB .. 
81jltJments, Rejected Cases, Hints on-the Sale of Pa
tents, etc. 
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patents In all the principal countries of the world. 
1'11110 & VO., SollcltOR of 'Patents, 

861 Broadway. New York. 
BRANCH OFFICEB.-No, 622 and 624 F Street, Pa.

olfio Building, near 7th Btreet, Washington. D. C. 

Jtitutifit !mtritlu. fAUGUST 21,. 1886. 

Patont Rivotod Monarch Rnbbor 'Boltin[.' TBEAMEnlCAiBELL TlL_'��1 
EEST IN THE "'VVORLD. 95 M1LK ST" BOSTON, MASS. 

Specially adapted lor PAPER MILLS. SAW MILLS, 
and THRESHING ltIACHINES. This Company owns the Letters Patent 

granted to A lexander Graham Bell, March 
7th, 1876, No. 17 4,465, and January 80th, 
1877, No, 186,787. 

THE GUTTA PERCHA AND RUBBER MFG. CO., 
New York, ChiClRll'O, San Francl8co, Toronlo. 

CONCRETE AS A BUILDING MA-
terial. A paper by Thomas Potter, calling attention to 
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building purposes. Contained In Sc lENTIFIC AMERIOAN 
SUPPL"MEN'l' No. 48,.. Price 10 cents. To be had at 
this office and f,'om aU newsdealers. 

MODERN BRONZE ALLOYS.-A P A-
per by P. �'. N'lrsey. C.E., presentin!!, some valuable 
(lata concerning such bronzes as are beIng usefully em .. 
ployed for eng1neerlng purposes. The bronze of the 
ancients. Composition of bronzes. Phosphor bronze 
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manganese bronze. Phosphor-lead bronze. Phosphor
tin. Aluminum bronze. Silverold. Cobalt bronze. 
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$10 00 to $50 00 R:hf�,!'j'prt-• • fltable bUSI-
ness. Mallic l.ontel'nSRnd View8 of popular subjects. Catalogues on application. Part 1 Optical, 2 
Mathematical,JI Meteorological, 4 MagiC Lanterns, etc. 
L.MANA 8S ..... , 88 Madison Street, Chicago, Ill. 

ROTARY ENGINES.-DESCRIPTION 
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couplln" the shafts. Contained in SCIENTIFIC AMERI
CAN "UPPLEMEN'r No. li28. Price 10 cents. To be had at this office and from all newsdealers. 

ELECTRIC TRAMWAYS.-DESCRIP-
tlon of tile electric tramway recently constructed at 
WIi'i,
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FIC AMERlCAN SUPPLEMENT No. li28. Price 10 cents, 
To be had at thiS office and from all newsdealers. 

Mention this paper. 

FIRE DAMP IN COAL MINES.-DE-
cription of apparatus invented by H. G, Carleton for In
dicating the presence of fire damp,.wlth 6 figures. Con
tained in SCIE"TIFIC AMERICAN SUPPLEMENT No. Ii'J8. Price 10 cents. To be had at this office and from all newsdealers. • 

fA PATENT 
� ., JACKET KETTLES, 

Plain or Porcelain Lined. Testetlto 100 lb. pressure. Send for Lists. 
.C . 614 and ��erllr.�:;I�.?elphla, Pa. 

P R O  G R E S  S IN ASTRONOMICAL 
�:��g���r;��d'." G�iii1o��:fes!�:: Vi:���e\��C:�')f� 
cations. The Cassegranian system. ,\I ethods of over com
Ing chromatiC aberration. Improvements in telescopes and accessories during the last fifty years. Some of the 
more celebrated telesoopes of recent times. lJIustrated 
With 11 figures. Contained in SCIENTIFIC AMERICAN SUPPLEMENT No. 4SIi. Price 10 cents. To be had at 
this office and fr m all neWSdealers. 

THE BEST'STEAM PUMP. 
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clency • Needs no care or skill; cannot 
get out Qf order; bas no mOving part�. A Supel';ol' Fh'e Pump. 
Instantaneous and powerful. ever ready, Available, where ver steam pressure can be had, for pumping any kind of liquid 
g:ot, cold, sandy,lmpur'1jetc.). Wt!'make 
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State for what purpose wantM and send for i3:talogue 
of" Pumps." Van Duzen & Tift, Cluciullati, O. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the righfsecured to this Company 
by the above patents, and renders each 

I individual user of telephones not furnish
ed by.tt or its licensees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit thprefor. 

DRAWING' j illustrated catalogue 
sent on application to 

INSTRUMENTS. w�'.A�����:�. 

OF THB' 

I dttdifit �mtritau 
FOR lSS6. 

The JIIost Poplllar SelentUie Paper 111 the World. 
O nly $3.00 a Year, Includinll Postage. Weeki,. l)� Number" n Year. 

Thl" widel,. circulated and splendidly Illustrated 
paper is published weekly. Every number contains slx
teen pages of useful Information and a large number of 
Original engravings of new inventions and discoveries, 
representing Engineering Works, Steam !I1achlnery 
New Inventions:Noveltles in MechaniCS, Manufuctures, 
Chemistry, J<]lectrlclty Telegrapby. Pbotography, Archi
tecture, Agriculture. Horticulture, Natural History. etc. 

Ci -BLAKE'S-'IMPROVED PIPE' HANGER. , : .. ,;:: 1 ' IT IS THE CHEA.PEST A.ND BilST HA.NGER IN THE JUnKET. 
�. " .. It aaves many expensive Blacksmiths' Jobs. can be attached to pl� when In 
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.-ENX:tNS EROS.. SOLE .A.GENTS. 

All Classes of Readers find In the SOIENTIFIO 
AMERlCAN a popular resume of the best sclentlflo in· 
formation of the day;.BD4lt iii the aiD!. of thellubllahers 
to Jlrellent It In on attractl�fiIl'IIl, ali"ldlng a8 much 1\11 
possible abstrtil'e terms. '1'0 every'lntelflgent mind, 
this journal alford" a constant supply of instructive 
reading. Itls promotive ofknowledge andprogress in 
every community where it circulates. 
Tel'm8 of Sublcl'lption.-One copy of the SCIEN

TIFIO AMERIOAN will be sent for one lIear-52 numbers
postage prepaid. to any ubscrlber in the United States 
or Canada, on receipt of three dollars by the pub
IIshers ; six months, '1.50; three manthe, '1.00. 

'11 JOHN ST., NEW YORK. 13 SO. FOVR'I'H ST., PHILA • •  ,.0 Kn,BY ST., BOSTON. 

PUNCHING HOLES IN SOFT STEEL. -.A, paper by V. N. B. Guerbard, giving the results of 
experiments undertaken to ascertain the infiuence of 
punchlllJl holes In soft steel. With 12 figures. Contain
ed In SCIENTIFIC AMERIOAN SUPPLENENT No.>;t,.3. Prlee 10 cents, To be had at thIS omce and from all newsdealers. 

THE IMPROVED 

Rider Hot Air Pnm�in! En[inc 
Por City or Country Residences, 

ENGINEER'S POCKET BOO K. BY 

MICRO-ORGANISMS OF P O TABL E 
WaterS.-A paper by Dr. T. Leone, showing that atmos-
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bonic acid Is the sole agent that Interferes With the life 
of these orl!'Bnlsms In carboniC acid waters. Contained 
in SCIENTIFIO AlIIER,CAN SUPPLEMENT, No. 1i�4. Price 10 cents. To be had at tbis omce and from all 
newsdealers, 

Club8.-0ne extra copy of the SCIENTIFIO AMERI
OAN will be supplied grntis lOT evllT'/l cl'Ubolftve 8'UbBetiber. 
at '3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit Is by Poetal Order. Draft, Or 
Express Money Order. Money carefully placed i side 
of envelopes, securely sealed. and' correctly addressed, 
seldom goes astray, but Is at the sender's risk. Ad. 
dress aU letters and make all orders, drafts. etc, I'ay· 
able to 

�'t7NN &; CO .• 
361 Broadway, New York. 

T�E 
Burns Coal, Wood, or Gas. Safe, Simple 

Durable. 3,000 In use. Send for 
l JIustrated Catalogue "A." 

. SAYER & CO .. 37 Dey St., New York. PERMANENT BROMIDE PAPER Scientific American Supplement. 
ON SEW AGE DISPOSAL-BY PROF. 
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charge into river or sea. Contained In SCIENTIFIC AMERICAN SUPPLEMENT, No. 46,.. Price 10 cents. To 
be had at this office and from all newsdealers. 

School of Engineering. 
OHIO STATE UNIVERSITY, COLUMBUS. 

Civil,MechanicalandMining Engil!eering . 
Full courses and ample equipment. 

Thb year will open September 16. Entrance Examlna
�11�:tr�J',

tember 14 and 15. Announcement sent on all-

W. H. SCOTT, Pesldent. 

PRESERVATION OF BUILDING MA-
terials by the Application of a Paraffin Wax compound. 
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Contained In SCIENTIFIC AMERICAN SUPPL1r.MENT, No. 1i26. Price 10 cents, To be had at this office lind from all newsdealers. 

I Mineral Lands Prospected. I Artesian Wells Bored. Superior Stationary En
gines, specially adapted to ElectriC Ligh� purposes. 
Built by P A. DIAMOND DRILL Co., Birdsboro, Pa, 

FUEL' OF THE F U T U R E .-B Y 
Georfe Wardman. Historical notes on natural gas. 
D.:':ti�g g���:c��8P�t�f If.
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�ueJ. Contained In SOIENTIFIC AMERIOAN SUPPLE
MroNT, No. 40'1. Price 10 cents. To be had at this 
offioe and from all newsdealers. 
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- "'---= JOHN GREENWOOD &:eo RQCHEST£R N Y ---------------------------------
TESTS OF CEMENT.-REPORT OF 
the committ.ee on a uniform test for cement. Cement 
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machines, with 8 figures. Cont8.lned in SCIENTIFIO 
AMERICAN SUPPLEMlr.NT. No. li26 • .  Price 10 cents. 
To be bad at this ollice and from all neWSdealers. 

for copy,jng drawings and printing from photographic 
negatives by lamplight or daylight. .Circulars free, 
mi'[:�
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lSi7 State Street, Rochester, N. Y. 
INDUCTION AND CONDUCTION.-
A paper by Willoughby Smith, describing numerous in
teresting experiments demonstrating the truth of �'ara-
�lt:a1"�O�t��dJ:;;.�f 
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ERICAN SUPPLEM'roNT No. 481i. Price 10 cents. To be 
had at this office and from a1l newsde •• 

THk PERFUMER'S MANUAL. - A 
valuable paller by an experienced manufacturer, giving 
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PLEM.ENT No. 486. Price 10 cents. To be had at this omce and from a1l neWSdealers. 

()LA.BJl'S DInING, VENTI· 
LATING and EXHA.UST FA.W&. 

Most E1fectlve. 
Price List Free. 

This Is a separate and distinct publication from 
THE SCIENTIFIC AM.ERICAN. but Is unIform therewith 
In size, every number containing sixteen large pages. 
THE ScmNTIFIC AMERICAN SUPPLEMENT Is published 
weekly, Rnd Includes a very wide range of contents. It 
presents the most recent papers by eminent wr!wrs in 
all the prinolpal departments of SCience anlS the 
Useful Arts, embraCing Biology, Geclogy, Mineralogy. 
Natural History, Geol(raphy, Archlllology, Astronomy. 
Chemistry, Electricity, Light, Heat, Mechanical Engi_ 
neering. Steam and Railway Enl\'lneerlng. Mining. 
Ship Building, Marine Engineering, Photogruph,., 
Technology, Manufacturing industr,tes, Sanitary En
gineering. Agriculture, Horticulture, "'bomestlc Econo
my, Biography, Medicine, etc. A vastiimount of fresh 
and valuable Information pertaining to these and al1led 
subjects ill given, the wlfole profuselymuatrated Witb 
engravings. 

The most important 1iJnryl'lUlering WOTk8, Mechanisms, 
and Manufactures at home and abroad are represented 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a yeiLr, or one copy of the SCIENTIFIC AM_ 
ERIOAN and one copy of the SUPPLElIIIIlNT, both mailed 
for one year for $7,00. Address and remit b,. postal 
order. express money order, or check. 

MUNN & Co., 361 Broadwa,., N. Y., 

Publishers BCIENTIFIO AMERICAN. 
'1'0 YO)'ellln S"h8CI'lhe1'8.-Under the facilities of 

the Postal Union, the SCIENTIFIC AMERIOAN Is now sent 
UNILA TERAL HALL UCIN A TIONS .-A by post direct from New York, with regularity, to sub. 
paper by Dr. W. A, HllJUmond, treatingof the unnnteral l scribers in Great Britain. India, Australia, and

. 

all other 
hallucinations of Bight and hearing, Contained In British colonies; to France, Austria, Belgium, German,., 
ro
O
�:���

F
li'o\�

E
h
R
':d'�� �li�P�Ji�:Ni;;i'f';0g,2fh n��� Kussla, and all other Enropean States; Japan�ra.II, 

dealers. Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 

GEO. P. CI,ARK, 
Windsor Locks, Conn. (Box J,.) 

VOLNEY W. MASON & CO., ,4, gol�, for SCIENTIFIC AMERICAN, one year; '9� gold, 
FRICTION PULLEYS CLUTCHES and ELEVATORS ��e
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PltOVII1ENCE. It. I. by postal or express money order. or draft to order of 

THE TEMPLE OF SOLOMON.-A RE
MUNN & co .. 361 Broadway, New Yol'k. 

view, by E. C. Robins, F.S.A., of the varin us theories , PRINTING 1-'1'1[8 thBt have been held respectm" the form and the style .&. of architecture of Solomon's Temple, With 8 engravln .. . . . s 
('ontalned In SOIENTIFIC AMERIOAN SUPPLRMEN r l!ro. THE Scientific American" Is prmted with OHAS, �!olO. Price 10 cents. To be had at this omce and from ENEU JOHNSON & CO. 'S INK. Tenth andLom 
all newsdealers. bard Sts., Phlla., and 47 Rose St., 0pp. Duane St., N. Y. 
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