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

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. KEngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press.
Teceived at publication office asearlyas Thursday morn-
ing to appear in next issue.

*PAT;NT STAR HACK SEW
N°G6. ﬁp .

Both the Frames and Blades of our Star Hack
Saws are now as perfect as human skill can make
them. The Frame is steel, polished and Nickel
plated, and will hold all blades from 3 to 12 inches,
and face them in four directions. With the extra
clamp, as seen in the cut, all broken Blades can be
used. These Saws have a file temlgel, and one five
cent Blade will cut iron or sof't steel steadily for
geveral hours, doing more work than a dollar’s
worth of files.

Pmce of lglo 6 Frame
* Blades per doz. 55¢ €0c 65¢ 70c 85¢ 95¢ $1 05
Inches lon, 6 7 8 910 11 12

Frame, Blades or Clamp, sent by mail pre paid on
receipt of price. Also tor sale by all Hardware
Dealers. 11 goods bearing our name are fully

warranted.
MILLERS FALLS CO.,
93 Reade Street, New York.

RIDE cvcu'si

VICTORS ARE BEST!

Bicyeles, Tricycles, and Safeties.

Sena for free illustrated
Catalogue.

4? Overman Wheel Co., Makers,
BOSTON, MASS.

CHEMISTRY OF SUBSTANCES

taking part in Putrefaction and Antisepsis —Three lec-
tures by John M. Thomsou, F.R.8.E., describing some of

"

the moure important properties of such substances as:

take part in putrefactien and antisemsis, with the gen-
eral bearings of some of the changes that lead to their
production. Contained in SCIh‘\TTFIC AMERICAN SUP-
PLEMENT, Nos. B 6, and 637. Price 10 cents
each. To be had at this office and from all newsdealers

We mnke a Specin]ty of

Hard Rubber Pump Valves

For Hot Water, Oils, and Acids,
also for very high pressures.

or Jenkins Bros.,, unless stamped
like cut.

%1 John Sireet, New York.
105 Milk Street, Boston.

21 North 65th Street, Phila.
64 Denrborn Screet, Chicago.

ICE-BOATS — THEIR 2 CONSTRUCTION

8nd management. With wurkm% drawings, detail, and
directions in full. Four engravings. showm mode of
eonstruction. Views of the two fastest ice-sailing heats
used on the Hudson river in winter. Horsfall,
M. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulanorns for the formation of ice-boat clubs, the saile
ing and management of ice-boats. Price 10 cents.

THE RICHARDS OIL- ENGINE

he safest, Most Economical, and
Most Convenient Engine. No Boiler,
no Steam, no Coal, no Ashes, no Dapger,
' no Extra Insurance. no_ Ebpgineer, and
next tono Attendance. Started instant-
ly with a match. Speed and fuel com-
k pletely regulated by the governor.
All expense ceases when the engme
*H AM']‘()N HY=

UILI C

POWER CO.,
- e
" Binghamton, N. Y.,

anufacturers,
U. S. A,

LIMITING NUMBERS OF TEETH IN

Gear Wheels.—A. valuable paper by George B. Grant
treating of the difterent methods of determining the
limiting numbers of teeth in gear wheels when small
meons must be used. The C’Fclcudal system. The in-
erchangeabdle volute system. Thenon-intercbangeable
volute system. Unreversible teeth. With 11 figures.
Contained in the SCIENTIFIC AMERICAN SUPPLEMENT.
No. 392, Price 10 cents. To be hadat this oftice and

from all newsdealers.

Shepard 8 New $60 Screw-Cutting Foot Lathe

Foot and Power Lathes, Drill
Presses, Scroll Saw Attach-
ments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, ete.

Lathes on trial. Lathes on
payment.

Send for catalogue of Outfits
for Amateurs or Artisans.
Address H. L].ESHLP.A RD,

NT
134 Enst 2d Street
Cincinnati, Ohio

INVENTORS and others desirins new articles mabufac-
turedand mtroduced address P, O. Box 86, Cleveland, O.

THE GENERATION OF STEAM.—A

lecture by Geo. H. Babcock delivered in the Sibley
College Course. I. The production of Heat. Furnaces
for burning bituminous and anthracite coal, wood, saw-
dust, waste eas, natural gas, etc, descri ped. 1I. The
Generatmn of Steam. General princi les mbe observed
in_the construction of boilers. With 14 figures. Con-
tained in SCIENTIFIC_AMERICAN SUPPLEMENT, NOs.
6'24 and 6:25. Price 10 cents. To be had at this office
and from all newsdealers.

AND FINE GRAY {RON ALSO STEEL

9 CASTINGS FROM\SPECIAL ERNS
NETINING g PRTTER G
mlm&co F‘FlN\SN‘NG
THOM&SLEmGH AVE 3 AE A S, e AND

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-

Advertisements must be’

Accept no pump valves as Jepkins .

BRAIDED PACKING, MILL BOARD,

BRANCHES: Phlla, 24 Strawberry St. cmca

THE COPYING PAD —HOW TO MAKE

and how to use; with an engraving. Practical directions
how to prepare ‘the gelatine pad, and also the anisineink
by which the copies are made: how to apply the written
létter to the pad; how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, Ne,
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

ELECTRO MOTOR. SIMPLE. HOW TO

make. ByG.M. Hopkins.—Description of a smallelectro
motor devised and constructed with a view to assisting
amateurs to make a motor which might be driven with
advantage by a current derived from a battery, and
which would have sufficient power to operate a foot

with 11 figures. Contaiped in SCIENTIFIC AMERICAN
SUPPLEMLNT, No. 641. Price 10 cents.
this uflice and from all newsdealers.

STEAM ENGINES

Upright and Horizontal,
! Stationary,

& Portable and Semi-Portable,
8 to 16 Horse Power.
Illustrated Pamphlet Free. Address
AMES LEFFEL & CoO.

SPRINGFIELD, OM10,
or 110 leerty 8t., New York

Sclemmc Book [}atalugue

RECENTLY PUBLISHED.

Our new catalogue containing over 180 pages, includ-
ingworks ou more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

SHEATHING,
CEHALMBRS=-SFPFREINCE CO.,

lathe or any machine requiring not over one man power.

To be had at

PIPE COVERINGS

Made entirely of ASBESTOS.
Absolutely Fire Proof.

CEMENT, FIBRE AND SPECIALTIES,
FOOT E. 8TH ST. IN. Y.
go, 86 E I.ake St. Flttsburg, 37 Lewls Block.

‘THE MODERN 1CE YACHT.

Geo. W. Polk. A new and valuable paper. containing :

struction of the fastest and best kinds of Ice Yachts of
' the latest, must approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained In SCIEN-
T1FIC AMERICAN SUPPLEMENT, No. 624. Price 10
cents. To be had at this office and of all newsdealers.

Barometers, Fhutugranhic Out fits fur Amntenrs, Fi
Glasses.dc. '“ . H.Walmsley & Co. Prilada Pu.
Tllus. price list free. Send for Sperml Bargain Lists.

Telescopes, Specta-
cles, Lantern Slides,
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PNEUMATIC DYNAMITE TORPEDO
tGun.—An exhaustive account of this new weapon and
of the experiments made with it; along with a descrip-
tion and illustration of a ropoqed dypamite cruiser.
with6 ieures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 593. Price 10 cents. To be had at this
office and 'from all newsdealers.

| PATENT

| JACKET KETTLES,

- Plain or Porcelain Lined. Tested to 108 1b.
pressure. Send for Lists.
URR & C
614 and 616 Market St.. Phlladelphm. Pa.

DELAFIELD’S PATENT SAW CLAMP.—1889 PATTERN.'

Stronger thap the old style. Clamp

LOCOMO'[’IVE ESTRADE’S HIGH-

Speed.— Fuil descrlpt.ion of this new engine, and a criti-
cism of the same by Mr. Nansouty. With 1figure. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
643. Price 10 cents. Tobe had at this office and from

all newsdealers.

‘ASBESYOS
'STEAM PACKING

Boiler Coverings, Millboard, Roofing,
~ Building Felt, Liquid Paints, Etc.
DESCRIPTIVE FPRICE LIST AND SAMPLES SENT FREE.

H. W. JOHNS MFG. €0., 87 Maiden Lane, N.Y.

MANGANESE STEEL AND ITS PROP-
i erties.—Abstract of two pampers on this subject by Mr.
Robert A. Hadfield. Assoc. M. Inst. C.E. Contained in
! SCIENT1FIC AMERICAN SUPPLEMENT. No. 64(. Price 10
cents. Tobe had at this office and from all opewsdealers.

5 HRASS
COPPER TUBES,
SHEETBRASTRRASEW

HEATING CITTER HBY STHAM AN
elaborate paper by C. E. Emory, Ph.D., discussing the
genera! features of what is tec mcally called a district
steam system, and giving a description of the work of
the New York steam Company. Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT, Nos. 6:39 and 64 0. Price
10 cents each. To be had at this ofice and from all
newsdealers.

" Improved Bench Centering Chuck. Wnll Derfectly center
— . d,square, and octa-
: gon pleces from 14 in. to
1% io.
ful, durable, and la-
saving tools ever
n 2 for centering pur-
poses, and is being ubi-
versally used. Price $12.
Manufactured by THE
CusSHMAN CHUCK CO.,
Hartford, Conn.

amine improvements, and to act as Solicitors uf Patents -

for Inventors.

In this line of business they have had forty-one years
experience. and DOW have un ed facilities for the
prepamuan of Patent Drawings, Speciticatiors, and the
En sevatiai of Applicatione tor Patents in the United

ey, Cauada. and koreign 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 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. gpea]s. Reissues. lnfringemenm, As-
:uznmems. Rejected Cases, Hints on the Sale of Pa-
onte, etc
We also send, Jreeof charge, a Synopsis of Foreign Pa-
tent Laws, showmg the cost and method of securing
patents in all the principal eountries of the world.

MUNN & CO., Solicitors ot Patents,
3%1 Broadway, New York.
BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
clfic Building, near 7th Street, Washington, D. C.

LRSS ST E S BT

&
NOROTON MANUFACTURING WORKS,

One of the most |

without blade, 58 cents. Metal cutung

4 blades 2§ inch wide, 7 cents each, 70 cents
per dozen; 1 inch wide, 40 cents each.
All post paid. Discount to dealers.
Write fer Circular.
NOROTON,; CONN.

ANEW CATALOGCU
—OF—
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
Sfree of charge to any addriss,
MUNN & © fl. 361 Brandway, New Ynl‘k.

‘™ OTTO GAS ENGINES.

Over 25,000 Sold.

. Horizontal ..... Otto ..Gas Epgines.
ertical......... tto....Gas Engines.
I Twin Cylinder..Otto.. (éas %ngmes
: as Engines
Combined....... Otto.. { and Pu%:pu
Combiced....... OLto.. { ggg Egﬁ;’;ﬁgs
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA,

New York Agency
s Vesey Street.

THE GREAT TELESCOPES OF THE:

‘World.—A paPer by Prof.John K. Rees, giving a popular
account of all the great telescopes., their powers and
limitations and method of construetion. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. . Price 10
cents. To be had at this office and from all newsdealers.

VAN DUZEN

ICAS ENCINE

NO BOILER. NOCOAL.
_ NO ENGINEER.

{No Extre WATER RENT
B 0or INSURANCE,
INSTANTLV STARTED.
DURABLE, RELIABLE,
SAFE and ECONOMICAL.

M -und for description and prices.

4 Van Duzen Gas Engine CO.,
-5 E. 2nd St., CINCINNATI, O.

\
; INFLUENCE MACHINES. —A PAPER
by James Wimshurst, giving a complete account of the
recent forms of generators of static electricity. With
13 figures. (’oummed in SCIENTIFIC AMERICAN SUP-
PLEMENT, No.647%. Pricellcents. Tobe had at this
office and from all pewsdealers.

NEW YORK BELTING AND PACKING CO-

JOHN H. CHEEVER, Treas.

RUBBER

Branches:—W. D. Allen & Co., Chicazo:
Cmcmna.tl, Arnpett & Rivers, San Frapcisco; W. 8.

For Mechanical Purposes.

Packing, Hose,

Vulea nite Emery Wheels, Rubber Mats; Matting & Treads
D. P. Dieterich, Philadelphia; Hall Rubber Co., Boston; Post & Co.,

16 PARK ROW, New York.

OLDEST and LARGEST Manufacturers in the United States of

BELTING,

Nott Co., Mmueapohs, w. H. H. Peck & Co., Cleveland;

H. D. Eawards & Co., Detroit. European Branch, Pickhuben 5 Hamburg (Freihafengebiet), Germany

© 1889 SCIENTIFIC AMERICAN, INC.

—-BY!

' full practical directions and specifications for the con- !

SYRACUSE MALLEABLE IRONWORKS

B BURNS PROPT®

A% AMERLGAN BELL TELERHONE G0,

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.

Thetransmission 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 itoritslicensees responsible for such
lunlawful use, and all the consequences
thereof and llable to suit therefor.

"IERIE ENGINE woaKs
CLEVELAND & HARDWICHK,

WaLnUT STReeT, ERIE,Pa.
SYATiouARY, POARTABLE , S
PORTABLE,COMBINED,AGRICULT URAL
ENGINES. STATIONARY PORT-

ABLE ,VERTICAL B OILERS.

THE PHONOGRAPH.--A DETAILED

description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLEK-
MENT, No. 632. Price 10 cents. T'o be had at this
office andfrom all newsdealers.

TEE

Scientific Qmevican
The Most l’:i'll;:gell‘:;:;?;’a;:;: :: the World.

Only $3.00a Yeru' including Postage. Weekly.
52 Numbers 1 Year.

This widely circu]nle(land splendidly 1llustrated
paper is published weekly. Every number contains six-
teen pages of useful informatfon and a large 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-
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 the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.00.

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

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 sepder’s risk. Ad-
dress all letters and make all orders,drafts, etc., pay-

able to
DMTITIT & COo.,
361 Broadway, New York.

T EXI X

Séientific American Supplement.

This is a separate and distinet publication from
THE SCIENTIFIC AMERICAN. but is unitorm therewith
in size, every number containing sixteen large pagesfull
of engravings, many of which are taken from foreign
papers, and accompanied with translated deseriptions.
- THE SCIENTIFIC AMERICAN SUPPLIMENT 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, Arch®ology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
. Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
lication.

The most important Bngineering Works, Mechanisms,
and Mapufactures at home and abroad are illustrated
| and described in the SUPPLEMENT.

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. Yo
Publishers SCIENTIFIC AMERICAN.

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION 1s issued mdnthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in celers, and with other
flne 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 and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
Perspective apd in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, ete.

The elegance and cheapness of this wagnificent work
have won for it the Largest Circulation of any
Archivecrural publication in the world. Sold by all
newsdealers. $2.50a year. Remit to

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

PRINTING INKS.

HE ‘‘Scientific American” is printed with CHAS,
ENEUJOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Phila., and 47 Rose 8t., opp. Duane St,, N. Y,
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