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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 1s 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. Anddo not
let the advertising agent infiluence 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-
d

™% MUNN & CO., Publishers,

361 Broandway, New York.

FmE AND WATER-PROOP BunLDING FELT,
FIre-PR F PainNTs, 8TEAM PACEINGS, BOILER
N COVERINGS, ETO,
Samples and descriptive Price List free by mail.

E. W. JOENS M'F"G C0., 87 MAIDEN LANE, N. ¥ &

CHICAGO. . PHLADELPHIA. LONDON. .

LIGHTNING RODS.—DESCRIPTION OF
of the arrnmﬁm!ent adopted by Mr., Melscne for pro-
teetlng the Brosaels Iotel de yille agalnet lightolng.
With € figures. Conteined In |CLENTIFIC AMERICAN
BUPPLIMENT, No. 523 I'rles H ts. To be hadat
this office and from all nawedealere.

INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic_ Gas.

0. BRUKLER, 85T Broadway, Naw York.

VENTILATION,—GREAT IMPORT-

ance of ventilation. The vitiation of air that is constant-
ly going on-in inhabited places, exhaustion of oxygen
by gas, candles and lamps. Ventilation by natural and
artificial means. Contained in SCIENTIFIO AMERICAN
8UPPLEMENT, No. 525. Price 10 cents. To be had at
this ofice and from all newsdealers.

WITHERBY, R%)G & 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.

WM. A. RARRIS,
’rovidence, R. L (©Park 0t.) Sixmi: walk West fromst:
Oviginal and Ouly Bullder of the
HARRIS-CORLISS ENCINE,
With Harris’ Pat. Improvements, from 10 to 1,000 H. P
8end for copy Engineer’s and Steam User's

Manual. By J.W. Hill, M.E. Price8(.25.

MENTION TBIS PAPER,

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
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 forty one years’
experience, und now have wunegualed 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. 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 namfx;hlet sent free of charge, on application, con-
taiping fuil information about Patents and how to pro-
them; directions concerning Labels, Cuprrights,
DMigns, Patents, Appeals, Reaissues, Infringements, As-
signments, Rejected Cases, Hints on-the Sale of Pa-
tents, 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 & ©O., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Btreet, Pa-
clfic Building, near 7th Street, Washtngton, D. C.

THE GUTTA

Patent Riveted Monarch Rubber Belting.

BEST IV TIIE WORILLD.

Specially adapted for PAPER MILLS, SAW MILLS,
and THRESHING MACHINES,

PERCHA AND RUBBER MFG. CO.,

New York, Chicago, San Francisco, Toronto.

CONCRETE AS A BUILDING MA-

terial. Apaper by Thomas Potter. calling attention to
some of tbe less generally known, but most vital, points
in connection with the production of good concrete for
building purposes. Contained in SCIENTIFIC AMERIOAN
SUPPLKMENT No. 487. Price 10 cents. To be had at
this office and from all newsdealers.

LEATHER HBELTIN{:
best and mwost religble Belt
ever introduced.  Made by

R % ALSCHIEREY & Ct),
B, Noew York; 4140

S0 o N & Ferr};
Arch #t., Philndeiphin; % )re deral Street, Boslon.

MODERN BRONZE ALLOYS.—A PA-
ger by P. F, Narsey, C.E,, presenting some valuable

ate coneorhing such bronzes as are bring usefully em-
ployed for nginecring purposes. The brongzs of the

ancients. Composition of bronzes. Phosphor bronze
and its applications. Silicium bronze. Manganese
bronze. slta metal, Phosphor-copper. Phosphor-

manganese bronze. Phosphor-lead bronge. Phosphor-
tin. ~ Aluminum bronze. S8ilverold. Cobalt bronze.
contained in SOIENTIFIC AMERICAN SUPPLEMENT, No.
5. Price 10 cents. To-be had at this office and from

newsdealers.
ight and npro-

$10.00 to $50.00 ifiezts?

ness. Magic I.anternsand Views of popular sub-
ects.  Catalogues on appication, Part 1 Optical, 2
dathematical, 3 Moteorolugical, 4 Magic Lanterns, etc.
L.MANASSE, 88 Madison Street, Chicago, 111,

ROTARY ENGINES.—DESCRIPTION

Fer night. A

of several types of effective rotary engines with inclined
shafts. With 6 figures explanatory of the method of
coupling the shafts. Contained in SCIENTIFIC AMERI-

CAN SUPPLEMENT No. 528. Price 10 cents.
at this office and from all newsdealers.

To behad

NGIN EER M, Capitallsts, Tlustrated working mo-
dels of mechanical lnventioms,
GARDAM & S0NSE, 80 JohuBt, N. Y.
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ELECTRIC TRAMWAYS.—DESCRIP-
tion of the electric tramway recently constructed at
Blackpool, Engl nd, from plans by ¥r. Holroyd Smith.
With full page of {llustrations. Caom ed in HCTRNTI-
FIC AMERICAN SUPPLEMENT No. 528. Price 10 cents,
To be had at this office and from all newsdcalers.
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COPPER TUBES. X
Bt HRATS ARASTNIRE

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, with 6 figures. Con-
tained in SCIENTIFIC AMERRICAN SUPPLEMENT No.
5'28. Price10cents. To behad at this office and from
all newsdealers. b

PATENT

JACKET KETTLES,

f Plain or Porcelain Lined. Testelito 100 1b.
pressure. Send for Lists.

ND, BURR & CO.
614 and 616 Market St., Philadelphia, Pa.

PROGRESS IN ASTRONOMICAL

Telescopes.—By W. R. Warner. How the first telescopes
‘were constructed. Galilio’s telescope. Herschel’s modifi-
cations. The Cassegraniansystem. M ethods of overcom-
ing chromatic aberration. Improvements in telescopes
and accessories during the last fifty years. Some of the
more celebrated telescopes of recent times. I1llustrated
with 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT No. 485. Price 10 cents. To be had at
this office and fr m all newsdealers.

THE BEST STEAM PUMP.

Van Duzen’s Patent Steam Pump.
ncomparabM¥in cheapness and effi-
7. clency. Needs no care or skill; cannot
g get out of order; has no moving parts.
A Superior Fire Pump.

Instantaneous and powerful,everready.
Available, wherever steam pressure can
be had. for pumping any kind of liquid
ghot. cold, sandy, impure, etc.). Wemake
en sizes, prices’ from $7 to $75.
ties from 0 20.000 gallons per hour.
State for what purpose wantedand send for Catalogue
of “ Pumps.” Van Duzen & Tift, Cincinuati, O,

sition. Expansion alw:
ggmains easﬂ% obtained.

FEINTEINS BROS.,
71 JOHN 8T., NEW IBRK.

-BLAKE’S IMPROVED PIPE HANGER.
) IT IS THE CHEAPEST AND BEST HANGER IN THE M ARKET.
It saves many expensive Blacksmiths’ Jobs. Can be attached to pi;

when in
provided for. Cheap because it is simple.} Pitch lines

ays
%o troublesome screws to adjust.

SOLE AGEINNTS,

13 SO. FOURTH ST., PHILA. . 79 KILBY ST., BOSTON. |

PUNCHING HOLES IN SOFT STEEL.
—A paper by V. N. B. Guerhard, giving the results of
experiments undertaken to ascertain the influence of
punching holes in soft steel. With 12 figures. Contain-
ed in SCIENTIFIC AMERIOAN SUPPLENENT No.347J
Prlce 10 cents. To be had at this office and from
newsdealers.

THE IMPROVED

Rider Hot Air Pumping Engine
For City or Conntry Residences,
Burns Coal, Wood, or Gas. Safe, Simple
Durable. 3,000 in use. Send for
Illustrated Catalogue * A.?

® SATER & C1, 37 Dey S, New York
ON SEWAGE DISPOSAL—BY PROF.

H. Robingon. Sewage disposal on land. Sewage dis-
posal by chemical treatment. Sewage disposal i
charge into_ river or sea. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 46%7. Pricel0 cents. To
be had at this office and from all newsdealers.

School of Engineering,
OHIO STATE UNIVERSITY, COLUMBUS,
Civil,Mechanicaland Mining Engineering.

Full courses and ample equipment.

Th'e year will open September 16. Entrance Examina-
tions September 14 and 15. Announcement sent on ap-

plication.
W. H. SCOTT, Pesident.

PRESERVATION OF BUILDING MA-
terlals by the Application of a Paraffin Wax compound,
as recentl&used upon the E{zy%lan Obelisk, Central
Park, N. Y. By R. M. Caffal. ith ooe engraving.
gpntamed in 8CTENTIFIC AMERICAN SUPPLVMENT, No.

26. Price 10cents. To be had at this office and from
all newsdealers.

Mineral Lands Prospected.
Artesian Wells Bored. Sugerior Stationary En-
%n-as' spec-iall{ adaptedto Electric Light purposes.

uilt by PA. TiAmaxn DRILL CO., Birdsboro, Pa.

\

FUEL: OF THE FUTURE.—BY
George Wardman. Historical notes on natural gas.
Duration of the supply of natural gus. The eponomic
uestion connected with its use. Its advantaipes ns a
uel. Contained in SCIENTIFIC AMERIOAN HUPPLE-
MeNT, No. 497. Price 10 cents.
office and from all newsdealers.
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JOHN GREENWOOD &C0.
ROCHESTER N.Y

TESTS OF CEMENT._REPORT OF

the committee on a uniform test for cement. Cement ;
Tests recom- '

ests. Fineness, checking or cracking,

mended, mixing, etc., setting, sampllnﬁ, sieves, moulds,
machines, with 8 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 5'26. Price 10 cents.
To be had at this office and from all newadealers.

To be had at this :

ENGINEER'S POCKET BOOK. BY

Charles 1. Tiagwell, Civil, Marine, and Mecnunical ¥n.
gineer. {iiving ‘Tahles, Hules, and Formulss Dertaining
to Mechanios, Muihematics, snd Fhyales, Architecture,
Musonry, Stewn Veseelp, Mills, Limeg, Mortars, Cements,
ete. 90 pages, leather, pocket-book form.  Pries 3.
Thin valunhla work will be sent on receipt of pries by
MUNN & CO., New York.

MICRO-ORGANISMS OF POTABLE
Waters.—A paper by Dr. T. Leone, showing that atmos-
phericoxygen is not an element necessary for the in-
crease of microbia in potable waters, and that the car-
bonicacid is the sole agent that interferes with the life
of these organisms in carbonic acid waters. Contained
in SCIENTIFIO AMERICAN SUPPLEMENT, No. ngli
Price 10 cents. To be had at this office and from
newsdealers.

PERMANENT BROMIDE PAPER

for copyjng drawings and_printing from photographic
neﬁatives by lamplight or daylight. Circulars free.
rawings copied, enlarged, or reduced. Send for esti-
he EASTMAN DRY PLATE & FILM CO,,
1547 State Street, Rochester, N. Y.

INDUCTION AND CONDUCTION.—
A paper by Willoughby Smith, describing numerous in-
teresting experiments demonstrating the truth of Fara-
day’s theory and laws of induction and conduction, Il.
lustrated with 8 figures, Contained in SCIENTIFIO AM-
ERICAN SUPPLEMENT No. 485. Price 10 cents. To be
had at this office and from all newsdes.‘.

SIS . CARY & MOEN
ARG CARY & !

§ OF & pESCRIETIN =
OIEEL WIRE Zoem STLEL SPRNGS. B igr

e
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THI. PERFUMER'S MANUAL — A
valuable paper by an experienced manufacturer, giving
& selection of practical recipes for perfumesuited for
specialtiés. Contained in SCTENTIFIC AMERICAN SUP-
PLEMENT No. 486. Price 10 cents. To be had at this
office and from all newsdealers.

CLABK’S DRYING, VENTI-

mates.

LATING and EXHAUST
FANS.
(heapest. Most Effective.

Price List Free.
E GEO. P. ClLARK,
Windsor Locks, Conn. (Box1..)

UNILATERAL HALLUCINATIONS.—A

gﬂt{mr by Dr. W. A. Hamumond, treating of the unilateral
ellucingticna of sight and hearing. Contained in

SOIENTIFIC AMERIOAN SUPPLEMENT., No. 523. Price

50 cents. 1'o0be had at this ofice and from all news-
ealers.

VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLOUTCHES and ELEVATORS

PROVIDENCE, R. I.

THE TEMPLE OF SOLOMON.—A RE-
view. by E. C. Robins, F.8.A., of the various theories
that have been hcld respecting the form and the style
of architecture of Solomon’s Temple, with 8 engravin,
Contained in SCIENTIFIC AMERICAN SUPPLEMEN T No.
329. Price 10 cents. To be had at this office and from
. all newsdealers.
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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 rightsecured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by_!t orits licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

DRAWING
INSTRUMENTS.

I)ustrated catalogue
sent on application to
WM. T. COMSTOCK,

6 Astor Place,
New York.
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Adirssar The Ameringn Writing
Macaine Lo, Hsriford, Conn.;
frew York Gifioe, 237 Hroagway.

Sreiedific American
The Most Popularﬁé(::;@sg;iper in the World.

Only 83.00a Yenr, including Postage. Weekly
32 Numb

umbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
' teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing quineering ‘Works, Steam Machinery
. New Inventions, Novelties in Mechanics, Manuf:ctures,
i Chemistry, Electricity Telegrapby, Pbotography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.
All Classes of Readers find in the SOIENTIFIO
i AMERICAN a popular resumeof the best scientific in-
! formation of the day;.and it 18 the aim of the publishers’
to present it in gn sitractiveferm, ayoiding as much as
possible abstrufe terms. “To avery Intelligent mind,
this journal affords a constant supply of instructive
reading. Itis promotive ofknowledge andprogressin
every community where it circulates.

Terms of Subscription.—One ¢opy of the SCIEN-
i TIFIC AMERIOAN will be sent for one year—52 numbers—
| postage prepaid, to any ubscriber 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 SCIENTIFIO 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 cdarefully placed i side
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-

e ALTITIT & co.,
361 Broadway, New York.

T EXL R

Scientific American Supplement.

This is a separate and distinct publicatfon from
TH# SCIENTIFIC AMERICAN, but is uniform therewith
insize,every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT i8 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 aE® the
Useful Arts, embracing Biology, Geclogy, Mineralogy.
Natural History, Geography, Archseology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway En¥lneering, Mining,
Ship Building, Marine Engineering, FPhotography,
Technology, Manufacturing induetrjes, Sanitary En-
gineering, Agriculture, Horticulture, TJnmestic Econo-
my, Biography, Medicine, etc. A vast Bmount 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 Manufactures at home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPILEMENT for the United States and
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 $i00. Address and remit by postal
order. express money order, or check,

MUNN & Co.: 361 Broadway, N. Y.,
Pablishers SCIENTIFIO AMERICAN.

To Koreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERIOAN i8 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, Belglum, Germany,
Russia, and all other European States; Japan®razil,
Mexico, and all States of Central and South Amerioa.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year ; $9, gold,
for both SCIENTIFIC AMERIOAN and BUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
by postal or express money order, or draft to nrder of

MUNN & CO., 361 Brondway, New York.

PRINTING INKS.

TBE *‘8cientific American?® is printed with GHAS,
ENEU JOHNSON & CO.'S INK. Tenth and Lom
bard 8ts., Phila., and 47 Rose 8t., opp. Duane 8t, N. Y.
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