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Inside Page, each insertion - - ((-)entsn line.
Back. Page, each insertion = « = 0 a line.

The above are charges per agate hne—about eight
words per line. This notice shows the width of the line,
and isset inagate 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 a8 Thursday morn-
ing to appear in next issue.

s RIDE QYCLES!|

VICTORS ARE BEST!

| Bicycles, Tricycles, and Safeties.

Send for free illustrated
Catalogue.

Overman Wheel Co., Makers,
¥  BOSTON, MASS.

THE COPYING PAD.—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to prepare the gelatine pad,and also the aniiineink
by which the copies are made; how to apply the written
letter to the ad; how to takeoff copies of the letter
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

T KODAK CAMERA -,

Makes 100 Instantaneous
Pictures by simply pressing a
button. Anybody can use it who

# can wigd a watch. No focusing.
No tripod. Rapid Rectllmear
- ens. Photog: 8
moving objects. an
be used indoors.
Livinian of Labar
Uperalor ¢an Hnjph
his nwn picturecs, or
sendthem ti the fae-
100¥ Lo be tinished.
Moroceo covered Ca-
meri, in handsome
sole-ieather case.
lpaded for WX pictures,
Forfulldescription ut “Kaduk! see Sr1. Ay, Bept. 1a, "84
Price, $25.00. Reloading, $:2.00.

The Eastman Dry Plate & Film Co.

Rochester, N. Y. ({5 Oxford St., London.
Send for copy of Kodak Primer with Kodak Photavraph.
GRAPHOPHO’\IE AND PHONOGRAPH
—An interesting account of the Edison, Bell, and Tain-
tor ap, (fa.ratus fer the mechanical reproductmn of speech,
with detailed description of the same. With 11 figures.
(‘ontained in SCIENTIFIC AMERICAN SUPPLEMKNT, No.
669. Price 10 cents. To be had at this office and from
all newsdealers.

THE ARMSTRONG MFQ. CO.

BRIDCEPORT, CONN.
WATER, 6AS AND STEAM FI’l"l‘ERS’ TOOLS.

Stocks and Dies for Pipe, Bolts, and Brass Pipe,
‘Wrgnches. Pipe Vises, Pipe Cutters, etc.
Catalngues sent free on-application.

HOME.MADE INCUBATOR.—PRACTI-

cal directions for the manufacture of an effective incu-

bator that bas been careful)y tested and found to per-
form all that may be reasonably expected; with direc-
tions for operating. With 4 figures. Contained in SCI-
ENTIFIC AMERICAN SUPPLEMENT. No. 630. Price 10
cents. To be had at this office and from all newsdealers.

NEW ERA
Hailrimd Builder,
Wagon Hoad GradeT,
Wavoh  Loader, and
Dituhing Machine.
Tt will plagt:in wn em-
hankment 100 cotic
vards of earth in 10
A hiowrs it B oost of
135 Lo 2o, per vd.
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INVENTORS and others desiring new artxclesmanuf&c
tnraﬂ'and mtroduced address P. 0 Boxsﬁ, Clevelnnd 0

Qcientific fack (atalogue

RECENTLY PUBLISHED.
Ouir new catalogue containing over 100

ing works ou more than fifty different subjects.
mafled tree to any address on application.

MUNN & CO., Publishers Scientific American,
361 Broadway, New York.

AND FINE GRAY IRON ALSO STEEL
CASTINGS FROM SPECIAL €
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LEHIGH AVE. & AMERICAN ST. PHILA

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 Pateuts
for Inventors.

In this line of business they have had forty-one years

erience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
Btates, Canada. and Foreign Countries. Messrs. Munn
Co. also attend tothe preparation of Caveats. Co;i{ ghts
for Books, Labels, Reissues, Assignments, and Reports
on Infrmgements 'of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

pamphlet sent free of charee, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, &)peals, Reissues, Infringements, As-
t?umtmexgt.s. Rejected Cases. Hints on the Sale of Pa-
ents, etc

We'also send, Sree of charge, a Synonsis of Foreign Pa~
tent Laws. showing the cost and method of securing
patents in all the principal countries of the world.

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
eife Building, near 7th Street, Washington, D, O.
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THh EIFFEL TOWER. -AN F‘X(JEL

lent cngraving of the kifel one thovsand.fect-high
tower. which was opened t0 the publienfew dayduyro, -
and wluch fetoformw a part of the French Expoaition
aitractions, may be found, with deseription, in the 8¢p-
ENXTIFIC AMRRICAN SOPPLEMENT, %0, 554, To be
bad fromw newedealers orat this office. Price 10 cents, |

What is more ag ruvatir¥ than leaky |
va]ves, whether in %Iouse. fice, or Fac-
torg 1t you wish to avoid annoyance,

1ST on having Jenkins Bros, Valves. |
Accept no valves as Jenkivs Bros. un- |
less stamped with our *Trade Mark” !
like cut.
JENKINS BROS.
1 John Btreet, New York.
105 Milk Street, Boston.
21 North 5th Street, £hiia. !
54 l)enrbom Street. Ohleno. .

PARIS EXHIBITION OF 1889.—DE

scription of the buildings of the approaching Paris ex-:

hibition, and of the grounds which they are to_occupy.

TheTrocadero Park. The Champ de Mars. The Wharves

and the Esplanade. Present state of the work. Illus-

trated with three engravings. Contained in SCIEN-

TIFIC AMERICAN SUPPLEMkNT, No. 65'7. Price 10

cents. To be had at thls office and from all newsdealers.

GEOLOGY. —A VALUABLE AND IN-'

teresting paper by Prof. A. Geike, upon rock formation.
Difterent kinds of stones. Wbhat stones have to tellus.
Sedimentary rocks. How gravel, sdnd. and mud are
made, and how they become rocks. How tbe remains of
plants and animals came to be found in sedimentary
rocks A quarry and its lessons. Organic rocks. hat
% eous rocks are, and where they come from. Grust of

e earth. The origin of mountdns. How the rocks
tell the history of the earth. With 46 illustmtxonﬂ
Contained in SCIENTIFIC AMlmchN SUPPLEMENT, Nos.

660, 661, and 66:2. Price 10 cents each

or 50 ‘cents for the series. To be had at this office and
from all newsdealers,

STANDARD TOOL CO.

ATEIOL, IMASS.

MANUFACTURERS OF

The Celebrated Chaplin Try and Center Square, Standard Steel Rules,
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved
Surface Gauges, Bevel Protractors, Lie
Pitch and Center Gauges, ILurilen:
Graduated Steel Squares, Spring Calipers,
Pliers, Straight Edges, etc., etc.

WRITE FOR |LLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE

th Gauges, Screw
Steel Squares,

T

PETROLEUM BOAT. DESCRIPTION
of a petroleum motor devised by Mr. Lenoir for the
Progulsion of small boats. With 2 igures. Cuntalned

CIENTIFIC AMERICAN SUPPLEMENT, No. 637
Price 10 cents. To be had at this office and from all
newsdealers.

SECTIONAL
SULATED AIR

i

COVERINGS
o IPFEOR
muznsl]nu'“'

AND ALL OTHER
MY & DOLD SUAFACES
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ARCHITECTURAL DESIGNS. ELE-°

ments of.—Two lectures by H. H. Statham. Treating of
architecture as an intellectual art, whoseaim is to ren-
der buildings objects of interest and beautv and_not
mere utilitarian walls, floors, and roofs. ith 6 illus-
trations, Conmmed m SCIENTIFIO AMERI(‘AN SUPPI.E-
MENTS, Nos. 633 and 634. Price,10cents each. Tobe
obtained at this omce and from ail newsdealers.

CQP PER TUBES
SeRET SRASE BRASEWRE

MILL BOARD,
CHALMERB-SPENC_ CO., FOOT E. 8TH S8ST. N. X.

‘ BRAIDEl> PACKING,

BRANOHES. Phlla, 24 Strawberry St.

SHEATHING,

Chicago, 86 E. Lake St.

PIPE covsnma‘s‘

Made entirely of ASBESTOS,
Absolutely Fire Proof.
CEMENT, FIBRE AND SPECIALTIES.

Pittsburg, 37 I.ewls Block.

TR ANERIGAMBELL TLARRONE 0,

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 or its licensees responsible for such
unlawful use, and all the consequences
1thereof, and liable to suit therefor.

OTTO GAS ENGINES.

Over 25,000 Sold.

: Horizontal ..... Otto ...Gas Engines.
1 " Vertical......... Otto....Gas Engines,
Twin Cylinder.. Otto ..Gas Engines.

;15 Engines
Otto.. g and Pumps,

. {rus Engines
Combined Otto.. g ﬂ’ud“ymmm

OTTO GAS ENGINE WORKS,
CHICA60, PHILADELPHIA.

% New York Agency,
: 18 Vesey Street.

Combined

WAR SHH’S OF THE FUTURE-AN

elahoTate discussion of the fealures that are posalbly to
characterize the war ship af tha future. TiLh B Bgures,
Conteined In SCIENTIFIN AMERICAN SUPPLEMENT, No.

B7U. [Price 14 cents.

all pewsdralers.
» VAN DUZEN

iGAS ENCINE

p NO BOILER. NOCOAL.

NO ENGINEER.

No Extra WATER RENT

; or INSURANCE.,
INSTANTLV STARTED.
DURABLE, RELIABLE,

SAFEand ECONOMICAL.

#Henid fordescription and prices.

Van Duzen Gas Engine CO.,

Tt be hiwd 1t this aftice and from

JAMES B. EADS.—AN ACCOUNT OF

the life and labors of this eminent engineer. Witha

portrait. Contained in SCIENTIFiC AMERICAN SUPPLE—
MENT, No. 592, Price 10 cents. To be bad at this
office and from all newsdealers

E‘JEN THE BR[]WNIES MAXE PHOTOGRAPHS

MAKE ALL KINDS OF

PHOTOERAPHIC QUTFTTS FOR AMATEURS,

Send for our New Illustrated Catalogue and
copy of Modern Photography.

RocHESTER OPTICAL Co.,
18 AQUEDUCT ST., ROCHESTER, N. Y.

'WATER OF CONDENSATION.—A DE--

scrlpt.lon of the various ap tusthat have been devised

for the extraction of water of condensation from the
steam-beated apparams used in the Industries. With 2¢
illustrations, Con ained in SCCIENTIFIC' AMERICAN
SUPPLEMENT, No. 659. Price 10 ents. To be hadat this
omce. and from all newsdealers.

HW.JOHNS

ASBESTOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIFTIVE PRICE LIST AND SAMPLES SENT FREE.

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y.

SEAMLESS TUBES.—DESCRIPTION
of the various processes of manufacture; with 44 figures
illustrative of the apparatus used. Contnlned in BCLEN~
TIFIC AMERIOAN SUPPLEMENT No. 6:38. Pr cent.

68 E.2nd 8t., CINCINNATI, O.

To be had at this ofice and from all newldealem.

© 1889 SCIENTIFIC

.~ §CUTLER DESK

BEST IN THE WORLD
TLER & SCo

cC )

AMERICAN, INC.

OYRAUUSE MALLEABLE IRONWORKS

W B BURNS

THE PHONOGRAPH.--A DETAILED
description of the new ana improved form of the pho-
nograph Just idought out by Edison., With 8 engrav-
ings.  Contsindd [ SCTENTIFIO AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. 1o be bad at tbis
omce and from all newsdealers.

PATE&T

JACKET KETTLES,

Fiwnor Poreeipio Lioed. Teated to 10 10,
+ pressure,. Bend for Liste.

TAND, BRURR & 0.
i and 615 Market .. P}maueiuhm Pa.

'TRIPLE THERMIC MOTOR. — DE-

scription, operation, and results of a single-expansion
non-condensing steam engine, supplemented by the
evaPoration of the bisulphide of carbon apd exransion

t8 vapo. the Brush Electric Works, Cleveland,
Ohio. bontalned in SCIKNTIFIC AMERICAN SUPPLE~
MENT, No. 641. Price 10 cents. 'I'0 be had at this office
and from all newsdealers.

Novelly e Punnacen

Expose an Immense
Heated Surface.

Extract all the Heat from
: the Gases. Kurnish Pure
! Warm Air in abundance,

" Fifteen Years of Test.
Uriversally Satisfactory.

Send for ‘ Our Furnace Book,”

| Abram Cox Stove Co.

MANUFACTURERS,
: Philadelphia and New York.

Maclnnes and 20" Drills.

K EY 3 E A T I N P. DA ns, Ruchester, N. Y.

T B

Scientific Qmevican

ESTABLISHED 1846.
The Most Popnlar Seledtifie Paper in the World.

—

Only 83.00a Yenr, including Postage. Weekly.
52 Numbers a Year.

This widely cirenlnted and splendidly 1llustrated
| paper is published weekly. Every number contains six-
teen pages of useful information and a larga number of
original engravings of new inventifons and discoveries,
representing Engineering Works, Steam Muchinery,
New [nventions. Novelties in Mechanics, Manufactures,
C'bemistry, Klectricity, Te egrapby, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, ete.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid. to any subscriber in tbe United States
or Canada, on receipt of three dollnrs by the pub-
lishers; six months, $1.50; three months, $L.0V.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

1'be safest way to remit i8 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
DMTUITIT & CO.,
361 Broadway, New York.

_ TER
Scientific American Supplement.

This is a separate and distinct publication from
THe SCIENTIFIC AMERICAN, but is uniform therewith
In size,every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC ANMERICAN 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 and tbe
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geokraphy, Arch@ology. Astronomy,
Cheniistry, Electricity, Light. Heat, Mechanical Engie
- neering. Steam and Railway Engineering, Mining,
i Ship Building, Marine Engineering, Photography,
| Tecbnology, Manufacturing Industries, Sanitary En-
gineering, Agricillture, Horticulture, Domestic Econo-
| my, Biograpby, Medicine, etc. A vastamount of fresh
and valuable information obtainable In no other pub-
lication.

The most impertant Engineering Works, Mechanisms,
and Manufactures at home and abrosd are illustrated
and described in the SUPPI.EMENT.

Price for the SUPPLEMENT 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 $7.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y,,
Publisbers SCIENTIFIC AMEltICAN.

Bulldmg Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION is i{ssued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forminga
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors, and with other
filne engravings; illustrating the most interesting ex.
amples of modern Architectural Construction and
allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences. city ard country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and In color are given, togetber witb full
Plans, Specifications, Sheets of Details, Estimates, gte.

The elegance and cheapness of this 1nagnificent work
have won for it tbe Larzest Circulation of any
Arcbitecrural publication in the world. 8old by all
newsdealers. $2.50 a year. Remit to

MUNYN & CCQ., Publishers,
361 Broadway, New York.

PRINTING INKS.

HE_* Scientific Ameﬂcan” ie printed with CHAS,
ENEU JOHNSON & CO.'S Ilé}K Tenth and Lom.
bard 8ts., Phila., and 47 Rose 8t., opp. Duane 8t,, N. Y,
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