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Inside Page. each Insertion • • •  7: � cents a line. 
Back Page, each insertion • • •  81.00 a line. 

The above are charges per agate Ime-about eight 
words per line. 1.'his notice shows the width of the line, 
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ment, as the letter press. Advertisements must be received at publication office 1\8 early as Thursday morn
lng to appear in next issue. 

Bibb's Celebrated Original 
BALTIMORE 

FIRE-PLACE HEATERS, 
'fo warm upper a.nd lower rooms. 

The ha.ndsomest, most economical 
Coal Stoves In the world. 

B. C. BIBB &. SON 
Foundry Office a.nd Salesrooms. 

39 a.nd 41 Light Street. 
Ba.ltimore, Md. 

ltIABBLEIZED SLATE MANTELS. 
"'8t>ndJor Oi_. 

M I CR OSC OPES Telescopes, Spectacles, Barome. 
ter8, Thqrmometer8, Photo

Urg,11}lic Olltjiis for Amateur8, Oper'a Glasse8, ttr.. 
W.H. W ALltlSLEY & CO.successors toR.&J. Beck. Philadelphia. m us. Price List free to any address. 

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

tising medium cannot be oV'erestimated. Its circulation 
is many times greater tban 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 
rooms of the world. A business man wants something 
more th'lD to see his advertisement in a printed news� 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the adv1!Tti�ng agent intluence you to substitnte 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in which you decl� is 
for your interest to advertise. This is. frequently�e, 
for the reason that the agent gets a larger commission 
from the papers having a small circulation thlln is allow
ed on the SCIENTIFIC AMERICAN. 

For rates see top of fi"t column of this page, or ad-
dress 

MUNN & CO., Publisbers, 

361 Brondway, New Yo)'I •• 

AERIAL NAVIGATION.-DESCRIP-
tion and illustration of a new aeronautic machine, de· 
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TIFIC AMIORICAN SUPPLEMENT, No. 467'. Price 10 cents. To be bad at this office and from all newsdealers 

FIRE AND 'W ATER-PROOII' BtJILDING I'ELT, 
Fmm'PRooF PAINTS, STEAM PACEINGS. BOILER 

COVERINGS, ETO. 
Samples and descriptive Price List free by mail. 

:II. W.10I!NS ll'F'G Co., 87l!AIDEN LANE, N. Y • 

CHICAGO. PHILADELPHIA. LONDON. 

LIGHTNING RODS .-DESCRIPTION OF 
f!cW�:Hten��: e\,a�J'�'i

d 
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With 6 figures. Contained in SCIIONTIFIO AMERICAN 
SUPPLlr.MENT, No. ��� Price 10cents. To be had at 
this office and from all newsdealers. 

. INTERNATIONAL INSTITUTE FOR 
Liq1f�fied Carbonic Gas. 

o. BItUNLER,857 Broadway, New York. 

V E N 'L' I L A  T I 0 N.-GREAT IMPORT-
ance ofvenUlation. The vitiation of air that is constant. 
ly going on in inhabited places, exhaustion of oxygen 
by gltS, candles and lamps. Ventilation by nat'tral and 
��:�;�iM�':���o.<g'���ln��i��l�C�:���F1f/b�F��Aa� 
this office and from all newsdealers. 

WITHERBY, RUGG & RICHA RDSON. Manufacture*" 
of Patent Wood Working Machinery of every descrip. 
tion. Facllities unsurpassed. Shop formerly occupied bv R. Ball & Co .. Worcester, Ma.". Send for Catalogue, 

""'"DIE • .A.. �.A.��][S. 
l·ro\Fldenee. n.ll (I'urk St.) Stxmtnutes'wa,lkWestfromstation. 

Orhrlnal and (lnly Uuilcler 01 Ihe 
HARRIS-C ORLISS EN CI NE, 
Wlt� HarrIs' Pat. Improvements, from 10 to 1,000 H. P 
Send for oOPY Engineer's and Steam User's 

Manual. By ". W. HilI, M.E. Prloe al:25. 
lIBlfTIONTB18PAPBK. 

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

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

in this line of business they have had forty onoyeaTS' 
experumce, and now have unequaled facilitiu for tbe 
preparRtion 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. 

A rramtublet sent free of charge, on application, con-
�� nlhe��i':fi������sn c���':,�J.;'!er:b:�� 3g�YWihr�: 
DeSigns, Patents, Appeals, RAissues, Infringements, ABsigoments, Rejected Cases, Hints on the Sale of Patento,etc, 

We also send,iTeeof COOf'{Ie, a SynoPsIs of Foreign Pa
tent Laws, showing the coot and method of .ecurlng patents in all the principal countries of the world. 

MlJNN & CO., Solicitors of Pa�n'., 
361 Broadway, New York, 

BRA NCH OFFICES.-No. 622 and 6:U F Street, Pa
cIfic Building, Dear 7th Street, Washington, D. C. 
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If you will put a JENKINS BROS. VALVE on the worst place you can find, where you 
cannot· keep other Valves tight, and if it Is not perfectly tight or does not hold Steam, Oils, Acids. 
or other fiuids longer than any other Valve, you may return it, and your money will· be refunded 

To avoid im\losition. see that valves are st�m\led "Jenkins Bros." 

JENKINS BROS., 
71John St., New York. 13 So. Fenrth St .. Phila. 79 Kilby St., noston. 

$10.00 to $50.00 �i:J�:�iJ>!: 
ness. Ma!!,i c  ',Dnterns and Views of all popular 
subjects. Catalogues 01�.

aYll:IX'�t��SE, 88 Madison Street, (Jhicaa-o, Ill. 

Address JOHN A. ROEBLING'S SONS. Manufactur-
er�fi��l!t��d �dpe ��PJo����'[.rg Si6�e"tr ��; Ii�t�nces. 
Send for circular. 

EVOLUTION; THE LATEST AD-
vancesof the Doctrine of Evolution. By E. c. Cope and 
W. H. Ballou.-Present status of the theory. Mr. Darwin's views. Beginnings of structures alld origin of 
���'ru�:dall ���\3�e8

f
iom� ��N

t�rii' gs 
• .J'i�� ibf�

y elf:: 
PLEMENT, No. 1i�7'. Price 10 cent., To be bad at this 
office and from all newsdealers. 

REMOVAL OF SEWAGE.-BY W. R. 
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CAN SUPPLEMENT, No.IJ�7'. Price 10 cent. To be had at this office aDd from all newsdealers. 

EPPS , S 
CRATEFUL-COMFOR TINC. 

COCOA 
ELECTRIC TRAMW AYS.-DESCRIP-
tiOD of tile electric tramway recently constructed at 
{Wt 1��YI' :a���'lbl��:..ft�
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FIC AMERICAN SUPPLEMENT No. 1i�8. Price 10 cents, '1'0 be bad at this office and from all newsdealers, 

CONCRETE AS A BUIL DING MA-
terial. A paper by Thomas Potter. calling attention to 
some of the less �nerallY known, but most vital, pOints 
b�fl�'f,';':���,:!�. bho'i,¥�?g:Jt:,o�c���?ffICC1���ic�� 
SUPPLEMEN·r No. 487'. 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 iD-
��l:f��h"sm�e,!i��gf ��E���N wi���:£�;;i�T C*':,: 
��8. Price10 cents. To be had at this office and from all newsdealers. 

WORKS.-A FULL 

A New .team yacht for sale. I,ength, 4S feet; 
11� feet beam_t licensed for :�O pR.�eIll[ers·. 

·A.ddt'ess WlU. STEIN, Blue Island, 111. 

PIPE COVER INGS 
Made entirely of A�BESTOS. 

Absolutely Fire Proof. 
SBEA.TBING, (JEMENT, FmRE A.ND SPIWULTIES. 

co., FOOT E. aTE![ ST., :LV. Y. 

BARREL, KEO, 
Hogshead, 

AND 

. STAVE MACHINERY. 
Over 50 varieties manu. 

factured by 
Trnn BOOp DriTtng. E. &, B. Holmes, 

BUFFAI.O, N. Y. 

.LUBRICATING OILS.-A PAPER BY 
c. J. H, WoodburY, j\'lving the results of tile examina
tion of a single lubrlCant under a wide rauge of investl
I<ation concerning its friction. Illustrated wltb 6 figures. Contained in SCIEN'rIFIC AMERICAN SUPPLEMENT No. 
47'3. Price 10 cents, To be had at this Office andfrom all newsdealers. 

Van Dnzen'II Pat. LOOl!�e Pulley OJler 

HAS Highest Indorsements, Enviable Reputation, 
Scientiftc Pedigree. 

A two years' test by conservative 
manufacturers of national reputa
tion has shown it to be the only PeT-

��! �t�!y"'" rfa�n'a��!t��� 
�1�uf)��:�a��:F��ffl�r:i!��i, o. 

School of Engineering, 
OHIO STATE UNIVERSITY, COLUMBUS. 

r AUGUST 14, 1886. 

THt AMtnI�ANnttTtttrH�IE �� • 

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 seewted to this Compwny 
by the above patents,. and renders each 
individual user of telephones not furnish
M by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit th�refor; 

D.RAWING I 
illustrated !"'talogue 
sent on apphcatlon to 

INSTRUMENTS 
WM. T. COMSTOCK. 

6 Astor Place, 
• New York, 

NINTH AND ARCH MUSEUM, 
PHILADELPHIA, PA., 

Will open its fourth season about September 13th next. 
�ibtii�J��ff����� � C�ec1��yg��tW�velTI'::.t�d�°.it�i!i 
Art Exhibits, ingenious contrivances, inventions,:pat... 
��

s, �g�fs�����r�C���\�rt&i��06t�:�dr���knk'�� chinery, and, in fact. everything of interest. Upward of 
50,000 people in attendance weekly, Address a. above. 

Reftectinll Telescopes. EquatorIal Mountings, etc. Re",onable prices. G anIam & Soos,'96 John St..N • Y. 

OF THE' 

11 dentifie �tutritltn 
FOR lS86. 

The Most Popular Scientific Paper In the World. 

Only $3.00 a Year, incllldinll:: Postaa-e. Weekly 
li� Numbers a Y ear. 

This widely circulated and splendidly lllustrated 
paper Is published weekly. Every number contains six
teen pages of useful infOlmation and a large number of 
original engravings of new inventions and discQveries, 
repreBenting EngIneering Works, Steam Machinery 
New Inventions, Novelties in MechaniCS, Manufactures, 
Cbemistry, I!:lectricity Telegraphy, Photograpby, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in· 
formatiOn of the {tay; and it is the aim of the publishers 
to :present it in an attractive form, avoiding as much as 
Possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Sub8crlptlon.-One copy of the SCIEN
TIFIC AMERICAll!lfill be sent for one lIW11'-52 numbers
postage prepaid, totany subs.riber in the United States 
or Canada, on receipt of tbree doUars by tbll pub· 
lishers; six months, $160; three monthe, $1.00. 

Clubs.-One extra copy of the SCIENTIF IC AMERI
CAN will be supplied gratisf"'" eve'1l club of five subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside· 
of envelopes, 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 " . 

�"O'NN &; CO •• 
361 Broadway New York. 

TE![E 

Scientific American Supplement 
This is a separate and distinct publ1catlon from 

TH" SCIENTIFIO AMERICAN, but is uniform therewith 
in Size, every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is publlsbed 
weekly, and includes a very wide ran!(e of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, GeoloClY, Mineralogy, 
Natural History, Geograpby, A rchreology, Astronomy, 
Cbemistry, Electricity, Li!(ht, Heat, Mechanical Engi
neerIng, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, PhotolP'IIphy • 

Technology, Manufacturing Industries, Sanitary En
gineering, Agriculture, Horticulture, Domestic Econo
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings .. 

The most imPfll'iant E1I!I'ineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in tile SUPPLEMENT, 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFH .M
ERICAN and one copy of tbe SUPPLEMENT, both m, led· 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
Civil,Mechanical and Mining Engineering. Publishers SCIENTIFIC AME!tICAN. 

Full courses and ample eqUipment. 

W. H. SCOTT, Pesldent. 

STEAM ENGINES. 
Horizontal and Vertical. 

Dr e d a-Inll Machinery. 
Flour, Powder, Sinte anel 
1:1!� t��:!�nW:!�r�·.Y' TnI" 

�ork14fgCo •• York.Pa. U. B. A. 

'1'0 J'orel!(1l S .. bscribel's.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMER10AN is now seJ;lt 
by post direct from New York, with regularIty, to sub
scribers in Great Britain. India, Australia, and all other 
British colonies i to France, Austria,Belgium, Germany, 
Russia, and all other European States; Japan, Mrazll, 
Mexico, and all States of Central and South America, 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:!, for SC IENTIFI C AMERICAN, one year; $9, gold, 
for both ScIENTIFIC AMERICAN anll SUPPLEMENT for 
one year. This includes postage, which we pay, Remit 
by postal or express money order, or draft to order of 

MUNN & CO.,361 Broadway, New York. 
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