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Wdvertisements.

Inside Page, each insertion = = = 75 cents a line.
Back Page, each insertion - - - $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in 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 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 newse-
paper. He wants circulation. This he has when he
advertises in 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 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 than is allow-
ed on the SCIENTIFIC AMERICAN.

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

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

LUBRICATING OILS.—A PAPER BY
C.J. H,Woodbury.giving the results of the examina-
tion of a single lubricant under a wide range of investi-
gation concerning its friction. Illustrated with 6 figures.
Contained in SCIENITFIC AMERICAN SUPPLEMENT No.
4'73. Price10 cents. To be had at this office and from
all newsdealers.

FIRE AND WATER-PROOF BUILDING FELT,
FIRE-PROOF PAINTS, STEAM PACKINGS, BOILER
\ COVERINGS, ETC.
Samples and descriptivePrice List free by mail.

H. W. JOENS X'F"G C0., 87 MAIDEN LANE, N. ¥,

CHICAGO. PHILADELPHIA. LONDON.

LIGHTNING RODS.—DESCRIPTION OF
of the arrangement adopted by Mr. Melsens for pro-
tecting the Brussels Hotel de Ville against lightning.
With 6 figures. Contained in SCIENTIFIC AMERICAN
SUPPLIMENT, No. 525 Price 10cents. To be had at
this office and from all newsdealers.

INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic_ Gas.

. BRUNLER, 87 Broadway, New York.
ELECTRIC TRAMWAYS.—DESCRIP-

tion of the electric tramway recently constructed at
Blackpool, England, from plans by Mr. Holroyd Smith.
With full page of {llustrations. ntained in 8CIENTI-
FIC AMERICAN SUPPLEMENT No. 528. Price 10 cents,
To be had at this office and from all newsdcalers.

VENTILATION.—GREAT IMPORT-

ance of ventilation. Thevitiation of air that is constant-
ly going on in inhabited places, exhaustion of oxygen
by gas, candles and lamps. Ventilation by natnral and
artificial means. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 525. Pricel0 cents. Tobe had at
this office and from all newsdealers.

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent Wood Working Machinery of every descrip-
tion. - Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co.. Worcester, Mass. Send for Catalogue.

THE ., PHOTOPHONE.—DESCRIPTION
by Prof. Alex. Graham Bell of the new apparatus (Pho-
tophone) for the production and reproduction of sound
by means of light, and explanation of the principle in-
volved therein. Selenium and its properties. Ti-
ments with selenium Experiment withlight as a pro-
ducer of sound. Researches by Messrs. Tainter and
Bell on the resistance of stalline selenium within
manageable limits. Phottf%onic transmitters. Ar-
ra of apparatus for the reproduction of sound
by light. Non-electric photophone receivers. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 246.
gri(ie 10 cents. To be had at this office and from all newse
ealers.

WM. A. BARRIS,
I’rovidence, R. I, (I’ark 8t.) Sixminutes’ walk Westfromstation.
Original and Only Builder of the
HARRIS-CORLISS ENCINE,
With Harris’ Pat. Improvements, from 10 to 1,000 H. P
Send for copy Engineer’'s and Steam User’'s

ual. By J.W. Hlll, M.E. Price$I.25.

Man
MENTION THIS PAPER,

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation 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 one years'
experience, and now have wunequaled 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. 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 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-
gleglémglélts. Rejected Cases, Hints on the Sale of Pa-

nts, etc.

‘We also send, freeof charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost 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 64 F Street, Pa-
cific Building, near 7th Street, Washington, D. C.

71 John St.,, New York.

A FAIR OF'FER.

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 doesnot hold Steam, Oils, Acids.
or other fluids longer than any other Valve, you may return it, and your money will be refunded

To avoid imposition, see that valves are stamped ‘‘Jenkins Bros.”

JENKINS BROS.,

13 So. Kourth St., Phila.

79 Kilby St., Boston.

Mineral Lands Prospected.
Artesian Wells Bored. Superior Statiobary En-
%ines, specially adapted to Electric Light purposes.

uilt by PA. DIAMOND DRILL C0., Birdsboro, Pa.

cenT

Crescent 3refl WoRks. =.v ¢
77 MILLER.METCALF & PARKIN.

AL

TSBURGH,

Barnes’ Pat, Foot # Hand Power§®

MACHINERY, $15.
Contractors and Builders, CabinetMakers and
Jobbers in Wood or Metal, who
have no steam I;lmwex', can, by us-
ing outfits of these machines, bid
lower and save more money than
by any other means for doing their
work, Sold on trial. Ilustrated
Catalogne FREE.

W.F.& JOHN BARNES GO,
Addres; 1999 Ruby St., Rockford, Il

PROGRESS IN ASTRONOMICAL

Telescopes.—By W. R. Warper. Howthe first telescopes
were constructed. Galilio’s telescope. Herschel’s modifi-
cations. The Cassegraniansystem. Methods of over com-
ing chromatic aberration. Improvements in telescopes
and accessories during the last fifty years. Some of the
more celebrated telescopes of recent times. Illustrated
with 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT No. 483. Pricel0 cents. To be had at
this office and from all newsdealers.

SHEPARD'S NEW 360
Serew-Cutting Foot Lathe.

Foot and Power Lathes, Drill
Presses, Scroll-saw Aftach-
ments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, etc.
Tathes on trial. Lathes on
payment.
= Send for catalogue of Outfits

Gap Lathe, $125,

for Amateurs or Artisans.

AddressH. L. Shepard, Agent, 134 E, 2d 8t.,Cincinnati, 0.

PUNCHING HOLES IN SOFT STEEL.
—A paper by V. N.B. Guerhard érgiving the results of
experiments undertaken to ascertain the influence of
punching holes in soft steel. With 12 figures. Contain-
ed in SCIENTIFIC AMERICAN SUPPLENENT No. 473,
Price 10 cents. To be had at this office and from all

newsdealers.
THE CURTIS
RETURN
y ST EAM TRATDP-

For returning steam condensed un-
der pressure automatically into the
boiler, whether taken from above o
below the boiler lever, without loss
» OF Waste, Manufactured by

“THE CURTIS REGULATOR C0.,

BOSTON, MASS.
8end for Circular No. 19.

CONCRETE AS A BUILDING MA-

terial. A paper by Thomas Potter, calling attention to
some of the less generally known, but most vital, points
in connection with the production of good concrete for
building purposes. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT No. 48%. Price 10.cents. To be had at
this office and from all newsdealers.

Mention this paper.

EPPS’S

GRATEFUL-COMFORTINC.

COCOA

neﬂectlng Telescopes. Equatorial Mountings, etc
Reasonable prices. Gardam & Sons, %6 John St,, N. Y,

SOURCES OF SALTPETER.—A PA-
per by C. G. W. Lock, indicating the chief localities of
%rodu‘;tion‘ and describing processes of extraction.

ontained In SCIENTIFIC AMERICAN SUPPLEMENT No.
528. Price 10 cents. To be had at this office and from
all newsdealers.

FILM PHOTOGRAPHY, . Yzstives made
strip by means of the Roll-Holder. Circulars free,
The EASTMAN DRY PLATE & FILM CO.

1347 State Street, Rochester;,N. Y.

VASELINE, PETREOLINE, NEU-
traline.—Their method of manufacture, characteristics,
and various uses. With one illustration. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT No. 485. Price
10 cents. To be had at this office and from all news-

dealers

HOISTING ENGINES

and Boilers for every possible
duty.

New catalogue ready.

LIDGERWOOD MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK.

ROTARY ENGINES.—DESCRIPTION
ofseveral t_yges of effective rotary engines-with inclined
shafts. With 6 figures explanatory of the method of
coupiing the shafts. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT No. 528, Price 10 cents. To be had
at this office and from all newsdealers.

Address JOHN A. ROEBLING ’S SONS. Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.

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

Wanted 50,000 Suwyers and

s AWS Lumpbermen to send us their SAW s
full address for a copy of Emerson’s §#™ Book
of SAWN, We are first to introduce NATUR-
AL GAS for heating and tempering NSaws

wwith wonderful effect upon improving their
quality and toughness, enabling us to reduce
prices. Address

s EMERSON, SMITH & €O. (Ltd.),

Benver Falls, Pa.

S

THE REASONING FACULTY OF ANI-|

mals.—By Joseph F. James. An interesting Faper. in
which t he author contends that instincts in animals are
not of divine origin, but come into existence in obedi-
ence to natural laws, and in many cases ought to rank
with the reason of man. Contained in SCIENTIFIC AME-
RICAN SUPPLEMENT, No. 298. Price 10cents. To be
had at this office and from all newsdealers.

MENTAL CONTAGION IN INEBRIE-
g; an interesting psychological study.—By T. D.

rothers, M.D. Contained in NSCIENTIFIC AMERICAN
SUPPLEMENT, No. 474. Price10 cents. To be had at
this office and from all newsdealers. The same number
contains a paper by T. L. Wright, M.D., on The Property
of Alcohol which Allures the Neurotic to Drink.

Bibb’s Celebrated Originax
BALTIMORE
FIRE-PLACE HEATERS,

To warm upper and lower rooms,
h ical

e 4y MOst
Coal Stoves in the world.
B. C. BIBB & SON
Foundry Office and Salesrooms,
39 and 41 Light Street,

timore,
MARBLEIZED SLATE MANTELS.
BT Sendfor Circulars.

BOSTON SEWAGE WORKS.—A FULL

description of the system, accompanied with a map
showing the general arrangement, and discharge into

the harbor, and with 26 engravings. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 524. Price

}10 ct]ents. To be had at this office and from all news-
ealers.

!
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of all sizes.

Write for Circular and tell us what you want.
B.W.PAYNE & SON, Draw er 1004, Elmira, N. Y.
New York Office: 107 Liberty Street.
Eastern Agents, HII.L, CLARKE & CO., Boston, Mass.
Our patented Vertical Boiler will not prime. Nodan-
ger ot burning fiues. .

HOTOGRAPHIC OUTFITS &x. 2
Microscopes, Telescopes,Spectacles, Barometers, Thermom-
eters VV?_H.WA ] é)L_EY & CO.cuccessorstoR.
:J. Beck, Philada. Illus. Price List free to any address.

THE TEMPLE OF SOLOMON.—A RE-

view, by E. C. Robins, F.S.A,, of the various theories
that have been held respecting the form and the style
of architecture of Solomon’s Temple, with 8 engravings.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT No.
5:29. Price 10 cents. To be had at this office and from

all newsdealers.
BARREL, KEG,

HOGSHEAD,
AND

Stave Machinery

Over 50 varieties
manufactured by

E. & B. HOLMES,

Buffalo, N. Y,

HEAD ROUNDING.

HEATING BUILDINGS BY STEAM.—
Ry J. H. Bartiett, M. Inst.,, M.E. A description of the
Holly system-of generating steam at a central point,
transmitting it by mains to suitable distances, and util-
izing it for heat or power by means of mechanical de-~
vices. With 3 engravings.” Continued in SCIEXTIFIC
AMERICAN SUPPLEMENT No. 487. Price 10 cents. To
be had at this office and trom all newsdealers.

\ STEAM ENGINES.

Horizontal and Vertical.

g redging - Machinery,
lour, Powder, Siate and
lint Mill Machinery, Tur=
— bine Water Wheels.

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

THE ANERICAN ELL TELEDRONE 00,

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 secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-:
ed by it oritslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

sent on application to

DRAWING ‘WM. T. COMSTOCK.
INSTRUMENTS. | = ¢4sigrliass,,

WIRE-ROPE STREET RAILWAYS OF
San Franeisco, Cal.—By A, 8. Hallidie, M.E. Deserip-
tion, by the inventor, of a system of street rallwa
now in successful o geration in San Francisco, and whic!
i8 specially adapted for use in cases where st eam loco«
motives are not permitted, or where the streets are so

Lllustrated catalogue

steeg as to make the use of horses difficult or impossible.
With18 illustrations, showing passenger car and dummy,
with gripping attachment and side section of tube];
view of cars and track; section through dum my and
roadbed; various views of grip; sections of tubes, pul-
leys, grips, ete. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 298. Price 10 cents. - To be had
at this office and from all newsdealers.

OF THE’

Sciendific  Qmevican

FOR 1886.
The Most Popular Scientific Paper in the World,

Only $3.00 a Year, including Postage. Weekly
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and alarge number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
técture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in the SCIENTIFJ
AMERICAN a popular resume of the best scientific i
formation of the day; 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 Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERI-
CAN will be supplied gratis for every club of flve 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
DMTITIT & CO.,
361 Broadway New York.

T EXL X

Scientific American Supplement.

This is'a separate and distinct publication from
TH SCIENTIFIOC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archeeology, Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogruaphy,
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 tmportant Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT 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. Y.,

Publishers SCIENTIFIC AMERICAN.

To Koreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN is now sent
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 other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, One year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year.. This includes pcstage, which we pay. Remit
by postal or express money order, or draft to order of !

MUNN & CO., 361 Broadway, New York.

REMOVAL OF SEWAGE—BY W. H.
White, C.E—The five methodsin use in Europe, and
their relative values. Contained in SOCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 527. Price 10 cent. To be had
at this office and from all newsdealers.

REGENERATIVE GAS FURNACES.—
A new method of heating, by Frederick Siemens. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 4'7:2,
Price_10 cents. To be hadat this office and from all

newsdealers
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