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lule l’nze. each insertion - - - ;6 eentl Hne.

nck Page, each inserilon « « « nr.

The above are charges per agate llne-about eight
words per line. This notlce shows the width of the lineg,

and is set in agate type. Engravings may head adver-
tidements at the same rate per agate line, by measure-
mwent, a8 the letter press. Advertisements must be
recelved at publication office as early as Thursday morn-
ing to appear 1n next issue.

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 published. It goesintoall the States and Territo-
ries, and i8 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
advertisesin the SCIENTIFIC AMERICAN. And do not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wuica you decide it is
for your interest to advertise. This is frequentiy done,
for the reason toat tne agent gets a larger commission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN. .

¥or rates see top qt first column of this page, or ad-

dress
‘MUNN & CO., Publishers,
361 Broadway, New York.

LUBRIOATING OILS.—A PAPER BY
C.J.H. Woodbury, giving the results of ‘the examina~
tlan of a single lubripent under a range of investi-
Et;tion conceraing its friotion. lllustrated with 6 figures.
ntuingd in SCIEN1IFIC AMERICAN SUPPLEMENT No.

. Price ) cents. To be had at this omce and from

newsdedlers.
THE GURTIS
RETURN
STEANM TRAP-

For returning steam condensed un-
der pressure automatically into the
boiler, whether taken from above or
below theboiler lever, without loss
or waste. Manufactured by

THE CHRTIS-REGULATUR CD.,

BORTON, MAES.
Sand for Clrcular No.

a.l

REGENERATIVE GAS FURNACES.—
new methad of heating, by Frederick Siemens. Con-

tainad’ 1uacuw¢%rm AMERICAN SUPBPLEMENT Nu. 472
Prioe_ 10 conta. na.dat this office and from all
newsdealers

INTERNATIONAL INSTITUTE FOR
Ligue Carbonic_Gas.

BRUNLER 867 Broadway, New York.
VENTILATION.—GREAT IMPORT-
ance ofventilation. The vitiation of air that is constant.
ly going on in inhabited places, exhaustion of ox: ]yuen
by gas, candles and | mps. Ventilation by natural and
artificial means Contalned in ScmNTmrc AMERICAN

SUPPLEMENT, No. 535. Price 10 cents. To be had at
this office and from all newsdealers.

WITHERBY, RLUUGE & RICH A RDBON, Munufaeturéra
of Patent Wood Working Machinery of every desorip-
tion, Fgetlifies unsorpasred. Bhop former)y occupied
by R. Ball & Co., Worcestar, Mars, Hen for Caialoguo.

WiE. A. BHARRIS,
Providence, R, L. {I’ark 8t.) 8ix walk W t
Orilginal and Only Builder of !he
HARRIS-CORLISS ENCINE,
With Harris’ Pat. Improvements, frum 10 to 1,000 H. P
8end for copy Engtneer's and Steam User'’s
Manuai. 8y J.W. Hill, M.E. Price81.25.

WUENTION TRIS PAPER.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
oatlon 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 forty one years'

ezpertence, and now have unegualed facilities for the ! ¢

preparation of Patent Drawings, Specifications, and the
prC tion of A ons for P in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend 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 ramglh]et sent free of charge, on application, con=

tain m{l llinformation about Patents and how to

cure them; directions concerning Labels, Copyrig! ts.

Designs, Patents, Appeals, Reissues, Infringements, As-

am:énglgts, Rejected Cases, Hints on the Sale of Pa-
nts, ete.

We also send, freeof chargs, 4 Synops:s of Foreign Pa-
tent Laws,showing the cort and.method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa~
oifio Building, near 7th Street, Washington, D. C.

Frientific
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5 ROOFING is the perfected form of portable Roofing, manura.ctured'By

us for the past twenty-seven years, and

is now in use upon roofs of

Factories, Foundries, Warehouses, Cotton Gins, Chemical Works, Rail-

road Brldges, Ca.rs Steamboat Decks,

etc., in all parts of the world.

It is supplied ready for use, in rolls containing 200 square feet, and weighs

with Asbestos Roof Coatings to finish,

onlyabout 85poundsto 100 square feet.

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

men. )
Samples and Descriptive Price Lists

free by mail.

H. W. JOHNS MANUFACTURING COMPANY,

BOLE MANUFACTURERS OF

Asbestos Fire and Water Proef Buildin

Felt, Steam Packings, Boller Covcrings,

Liquid Paints, Fire Proof Paints, Colors in Oil, Varnishes, etc.,
8; MAIDEN LANE, NEW YORK,

125 Randolph 8t., Chicago. 670 North 4t

h 8t., Fhlladelphla. Bllliter House, London.

Spectacles, Barometers, Thermome-
tera,Pho!ographtc O‘usﬁ!e ))‘ﬂr Ama-

erm Gl 8ses, Micvowe ALMS
LEV & CI), successors to Bcck Ph.ﬂnﬂ.e,lph_m,
l:—"ll b-s‘aedPnceLiatireetoanyuddre !

ELESCOPES

REMOVAL OF ‘EF‘WAGF —BY W. H.
Whits, 0.E.—1he five methodsln use in Furope, and
thelr relative valucs. Contalned Lt AOLENTIFIO AMERI-
QAN BUFPLEMENT, No. Jy2%, Pricall cent. Tobe had
af this um::a and rrom &/l newpdealars.

FUEL OF THE FUTURE.—BY

(Zeorgon Wardman. Historical notes on natural gas.
Duruiion of the supply of natura] gas. The economic
uestion connected with its use.” Its advant
Contained ln SCIENTIFIC AM ERICAN

€8 a8 8
uel. UPPLE-
MENT, No. 497, Price 10 cents, TO be had at this
office and from ail newsdealers.

EPPS’S

GRATEFUL—OOMFORTING.

COCOA

PRODUCTION OF AMMONIA FROM
the NHrogen of Minerals. A puner by George Bei]bf‘,
giving & detailed account of his researches on smmonia
Tecovery inthe ddaclilation of ol abales, With 5 6

of retorts for producing ammonie from eoal and shele,
Con Lalned {n SCFENTIFI0 AMRRICAN SCPPLEMER TS Nog.,
4mb and 487, Price 10 cente euch. To be’ bad ug thla
oﬂice a.n:l From all nawsde‘a‘lem.

STEAM ENGINES.

Horizontal and Vertical.

D r e d lrl ng
wder, Slate and
E‘llm‘. MIH Machlnery, Tur-
ine Water Wheels,

York Mfg Co., York, Pa. U. 8. A.

THE HAMMER TELEPHONE.—BY L.
De Locht Lab{o Description of the apparatus. Its
operation, and the apparent contradiction by it of the
Bell theory of continuous and unduiating currents in
telephonic transmission. With 2 illustrations.
tained in SCIENTIFIO AMERICAN SUPPLEMENT No.

485. Price 10 cents. To be had at this ofice and from
all ngwsdealers.

i
e )

Machinery,

Address JOHN A ROEBLING 'S SONS. Manufactur-
ers, T'renton, N. J., or 117 Liberty- Street, New York.

Wheels and Rope for conveying power long distances.
Send for circular.

" Use the JENKINS STANDARD PACKIN in the worst
Joint you have, and if,after following directions, it is not
what we claim, WE WILL. REFUND THE MONEY.

Our “Trade Mark” is stamped on every sheet. None
genuine unless 80 stamped. §¥ Send for Price List,

TENKINS BROS,.,

71 John Street, N. Y. 79 Kilby Street, Boston,
13 ﬁo. Fourth Street, Phila.

7R AMERLCAN L4 ToLEPRORS O,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
Tth, 1876, No. 174,465, and January 30th,
1877, No. 186,781..

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 furmsh-
ed by it orits licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

DRAWING

Illustrated catalogue
sent on application to

INSTRUMENTS. 6A|t%e1:v o,
T EShOTT e e

Addresat The Amarlcan Writlng,
Mackinag Cp,, Hartfard, Conn,/ L
New York Offico; 237 BOreadeay, .

OF THE'

Scientific American
The Kest PopnhrI"S(:ll:ntllﬁng;per in the World.

Oniy $3.00a Yfzenr, lncludlm&l’oumce. Weekly

I\umbers a Year.

This widely circulated and splendidly illarstrated
paper is pubiished weekly. Every number Contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works Steam Machinery
New Inventions, Novelties in Mechanics, Manuficturas.
Chemistry, Electricity Telegraphy, Pbotography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of IRReaders ind in the SCIENTIFIC
AMERIOAN &, uler résume of the best esteritific in-

L .
COPPER TUBES,
SHELT BRASEBRASSING

Mention this paper.

PROGRE S S IN -  ASTRONOMICAL
Telescopes.—By W. R. Warner. How the first. telesoo
were oonstructed Galilio’s telescope. Herschel’s moy
cations. The Cassegraniansystem. Methods of overcom-
ing chromatic aberration. Improvementsin telescopes
and accessories during the last fifty years. Some of the
more celebrated telescopes of recent times. 1llustrated
with 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT No. 483. Pricel0 cents. To be had at
this office and fromall newsdealers.

FILM PHOTOGRAPHY. ..

strip by means of the Roll-Holder.,  Clreulard free,
Tha EASTMAN DRY PLATE & FILM CO.,
1347 Btate Htreat, Rochester, K. Y.

ON SEWAGE DISPOSAL—BY PROF.

H. Robinson. Sewage disposal on land. Qk.wu%ﬂ dis-
posal by chemical treatment. Sewage disposal by dis-
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.

MODEL and g Stidforgircnars,

XPERI MENTA C.E.Jones&Bro.

CINCINNATI, 0.
WORK S’E‘Mlﬂ. (Mention tbis l:ls.)

Wegatives made
tho eontinunus

AND
BOILERS

ol all slzen,

‘Write for Circu]nr and tell us what you want.
B. W.PAYNE & SON, Drawer 1004, Elm:
w York Office: 107 Libert Z‘étreet
Eastern Agents, lLL CLARKE & CO., Boston, Mass,
Our gn.tented Vertical Boiler will not. prime. Nodan-
ger of burning flues.

PRESERVATION OF BWILDING MA-
te ials by the J\é)plicmmu of a Parafin Wax compound
as recentl%{une upop the e (EfrRtian Obelisk, Central
k, By R. M. one eugravinz
Contained in BCIENTIFIC AMEBICAN SUPPLIMENT, N
5'26. Price 10 cents. To be had at this office and
all newsdealers.

Mineral Lands Prospected
Artesian Wells Bored. Superior Stationary En-
gnes, specia.l adapted to Electric Light purposes.

uilt by PA. mnmxn DRILL Co., Birdsboro, Pa,

TESTS OF CEMENT.—REPORT OF

the committee on a uniform test for cement. Cement

checking or cracking, ‘Tests recom-
ing, etc., sectmg. sampling, sleves, moulds,

3 Contained in SOIENTIFIC
No. 5:26.

tests.
mended, mi xi
macbines, w
AMERICAN 8

&t
H’

UP; PLEMICNT. Price 10 centa.

To be had at this office and from all newadealers.

PRE&E%V&T&OH oF - TmL—'RE
Eort ofthe Commitfes of the American Soelety of Clvil
Lpgineers on the preservation of timber,
Juno 25, B85, Preserving procosses, kyaolziog, and
replilty, brn ettizing, creositing, boucherie, decay of
timber. Balection oF preservi bg process, modes of up-
plloatlon.  Will 4 pay? Contalned in ScILNTIFIC
AMRRICAN BrU PPI.EMENT, Nos. 312, 513, 314, and
A17. Price 10 venta each, or 40 sente 0T the serles, To
bie had at thla oﬂlcn und trom all nnwndealers.
Want.cd B0 Savwyers and T
s A‘VS Lumbermen to mngua thelr SA “ s
full address for u copy of Emerson's g9 Book

of A W, aare first 1o introduee WATUR- A
AT Gaa for heating and tempering Smawa
with wondertul effect vpon improving their
quality a.nﬂ touuhnes.-s, ennbling U8 1o reduece

nriges,
EM ER%UN. SMITIL & O {Lid),
Benver Falls, Pa:

w
8

Bibb’s Celebrated Origina
BALTIMORE
FIRE-PLACE HEATERS,
To warm upper nnd lower rooms,
Coal Stoves' ln the world,
B8.C. 8188 & SON
Foundry Office and Salesrooms,
39 and 41 Light Street,
ore,
MABBLEIZED SL:T’E MARTELS.
$F Sendfor Circulars.

PORTABLE BRIDGES. —DESCRIP-
tion of a novel system of gortable bridges devised by
Mr. Alfred Cottrau, of Na &} s. Illustrated with 14 en-
gravings. Couta ned in TENTIFIC AMERICAN SUP-
PLBMENT, No. 466. Price 10 cents. To be had at this
office and from all newsdealera.

esented !

fomk + and it is the ates of the patifishers
to present it 1p a0 a.ttmctlve form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of inetructive
reading. It is promotive of knowledge and progressin
every community where it circulates.

Terms of Subscription,—One copy of the SCIEN-
TIFIC AMERICAN will'be sent for one yoar—52 numbers—
postage prepaid, to any subscriber in f,he United States
or Canada, on reeeipt of thiee dollm’a by*the pub-
lishers; six months, $1.50; three months, $1.0v.

Clubs.—One extra copy of the SCIENTIFIC AMERI-
CAN will be supplied gratis for everycludof Ave subscriders
at $3.00 each; additional copies at same proportionate
rate.

The safest way to remit is by Postal Order. Draft, or
ExpressMoneyOrder. Money-carefully pladedsinside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ade
dress all letters and make all orders, drafts, etc., pay-

et QMUY & co.,
361 Broadway, New York.

T EX B

Selmtific American Suppiement.

This Is a separate and -distinet publication from
THe SCIENTIFIC AMERICAN, but is uniform therewitb
in slze, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT i8 published
weekly, and includes a very wide range of contents. It
pr ts the most recent papers by eminent writers in

PHONOGRAPHY s fhonie
Short Hand.
Works for self-instruction, by Benn Pitman and Jerome
B. Howard, for sale by al. bnok-sellera Catnlogue. al.
phabet and'illustrations sent free. Addre
PHONOGRAPHIC INSTI'TUTE, Cmclnnlxtl O.

VASELINE. PETREOLINE, NEU-

traline- of manufdcture. chamcteristlcs,
and various um With one il]uetration ntnlned in
SCIENTIFIC AMERICAN SUPP Price

l]oentg. To be had at thls oﬂoe and mm sll news-

G UNS BHA!MPION 13
smsl- BLF) 0ADINg

b oT GUN
BEST IN THE WORLD., 8 NO EQUAL.
getting the “Champion? if our denler hasn’t it, send to
us. Bend 6 cents in lnmpa for llnented 84-Page Catalogue
of Guns, Rifles, Revolvers, Police Goods, &c. Established 1
JOHN P. LOVELL’S SONS, Manufacturers, BOSTON. MASS,

*1$10.00 10 $50.00 %

ness. Magic lanternsand View
ects. Cutalogues nn al:plicatlon
uthamatical 3 Metearo

L. MANAMSE, 88 Mod

THE TEMPLE OF SOLOMON.—A RE—

view, by E. C. Robins, F.8.A. of the various theories

that have been held respecdng the form and the atyk_

of architecture of Solomon’s Temple, with 8 engraviogs

Contalned in_SCIENTIFIC AMERIOCAN SUPPLEMENT b

5-39 rice 10 cents. To be had at this ofice and from
11 newsdealers.

r night A
ht and pro-
able busi-
we_ of popular sub-
Part 1 Optical, 2
cul, 4 Magic J.anterns, etc. H
aon Street, Chlcazo, m.

BRAIDED PACKING,
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MILL BOARD, SHEATBING, CEMENT, FIBRE AND SPKCIALTIES.
OCEALMBIRS-SFENOE ©OO. FOOT H. 8T ST. N. X.

PIPE COVERINGS

Made entirely of ASBESTOS,

Absolutely Fire Proof.

C AMERICAN, INC

all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, MineralogRy,
Natural History, Geozrnphy, Archeeology. Astronomy, -
Chemistry, Electricity, Light. Heat, Mechanical Eogl-
neering. Steam aml. Ratiway Engiveering, ' Mining,

hip Bnllding, Marine Engineering, Photnﬁhphy,
TechnolOky, Manufatiuring Industries, Santtary En-
gineering, Agricuiture, 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 important Engineering Works, Mechanisms,
and Manufacturesat home and abroad are represented
and described in the SUPP,EMENT.

Price for the SUPPLuEMENT for the United Statesand
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT. both mailed
for one year for $7.00. Address and remit, by postal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Yo
Publishers SCTENTIFIC AMERICAN.

To KForeign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN is nowsent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all oths European States; Japan, Brazil,
Mexico, and all States of Central and South America.

. | Terms, whensent to foreign countries, Canada excepted,

84, gold, for SOIENTIFIO AMKRICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. Thisincludes pcstage, which we pay. Remit
by postal or express money order, or draft to order of
MUNN & CO., 361 Broadway, New York,.

PRINTING INKS.

THE ““Scientific American" is Prmted with CHAS.
ENEU JOHNSON & CO.’S INK. Tenthand Lom
bard Sts., Phila.,and 47 Rose 8t., opp. Duane St,, N, Y.
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