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'y{bverﬁscments.

inside Page, ench lnsernon - == 75 cents alive.
Back Page, each insertion - - - 81.00 aline.

The above are charges per agate line—about eight
words per line. This notice shows the width of the lme,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, a8 the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue
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STAR HACK SAW

These Hack Saws will cut Iron and Steel be
yond all expectation.

Iron working mechamcs everywheremust and
will uge them. They do the work of files at one-
tenth the cost, and in one-tenth the time. One
Patent Nickel-plated Steel frame, and one dozen
8inch Blades, sent by mail, prepaid, on receipt
of $1.50. Hardware dealers will furnish them at
at the same price. Allsaws marked with a star,
and bearing our name are fully warranted.

MILLERS FALLS CO.,
93 Reade Street, New York
THE HE $8 = e Ko

Tlus stove wlllrun all wmter on ene-half
of coal or one cord of wood. Six
?lm*rts of chestnut coal runs it 24 hours.
t will save its cost in ene winter. It will
heat an ordinary room in 20 minutes from
2gmmg the match and will carry fire 10 to

g hours without attention. It heats by
circulation and makesthe cemperacuée og

the room uniform throughout.
for Ca.?;& [«

ue of l'urnaces. Stoves, etc.
S STOVE WORKS

285 Franklin Street, CHICAGO ILL,
THE COPYING PAD.—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, and also the aniiine ink
by which the copies are made; how to apply the written
letter to the gad: how to take off 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.

STEEL BALILS.

For Anti-Friction Bearings, of
Best Cast Steel. Hardened,
Ground, and Burnished, from
;. 3-16 in. t02 in. diameter.

In quality and debsity of metal,
1 in uniformity of temper, and in ac-
F curacy and nicety of finish warrant-
ed unequaled.

_8F~ Samples and prices on applica-
tion.

Simaond's Rolling=Machine Co., Fitchburg, Mase.
RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will be
mailed tree to anyaddress on application.

MUNN & CO., Publishers Scientific American,

461 Broadway, New York_.
JAMES B. EADS.—AN ACCOWNT OF

thelife and labors of this eminent engineer. Witha
portrait. Contamed in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 592, Price 10 cents. To be had at this
oﬂice and tr om all newsd ealers.
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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 orits licensees responsible for such
unlawful use, and all the consequences
thereof a.nd lla.ble to sult therefor.

Address JOHN A. ROEBLING 'S SONS, M annfactur-
ars, Trenton, N. J., or 117 Liberly Street, New York.

Wheela and Rope for conveying power long distances.
Bend for circular.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors uf Patents
for Inventors.

inthis line of busnessthey have had fort » years
ex ¢e. «nid now have wunequaled facilities for the
pr epumtron of Patent Drawings, Speclﬂcamous, and the
prosecution of Apphcanom for Patents in the United
states, Canada, and ¥oreign Countries. Messrs Mubn &
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, Pntenta. Appeals, Reissues, Infringements, As-
'%ntx.netnts. Rejected Cases, Hints on the Sale of Pa-

, ete.

Wealso send, frecof 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., Soleitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
cific Building, near 7th Street, Washingten, D, C,
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The Original Duvaleanized Packmg
CALLED THE STANDART i e aShack panzict

“Accept no packing as JENKINS PACKING unless

stamped with our “ Trade Mark 4

| JENKINS BROS. it

n Street, N. Y,
0b Mllk Street, Boaton.
%1 North 5th 8t., Phila.

54 Dearborn 8t., Chicago.
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VELOCQITY OF ICE BOATE,
licn of interesting letters to the editor of the BCTeNTIFIC
AMERICAN on the guestion of the spewd of ice boats, de.
monatrating how and why 1l is that theso creft asi] |

fanter than the wind which propels them, llustrated ;
willl J0 explanatory diagrems. Cootajiped In BUIENTIEIR
AMERICAN SUPPLEMENT, Ko, 214, rice 10 centa. To
be hud at this Ofice and from all newsdealsrs.

Twe KODAK CAMERA

Makes 100 Instnntnneous

Pictures by simply pressing a ,
Anybody can use it who *

j button.

[ can wind a watch. No focusing.

No tripod. Rapid Rectilinear
Lens. Photographs
moving objects. Can

be usedindoors.

| INivivion ot Labor
vperator can finish |

his own pictures, or

send them to the fac-

tory to be finished.
Morocco covered Ca-

ded for100 plctures.
For full description i:f "' Kodak” seesc'l AM., Sept.15,88.

Price, $25.00. Reloading, $2.00.
The Eastman Dry Plate & Film Co.

Rochester, N. Y. 118 Oxford St., London.

i Send for copy of Kodak Primer with Kodek Photoomph.

HISTORY OF THE ELECTRICAL ART
in the U. 8. PatentOffice.—ByC. J. Kintner. An inter-
esting history of the growth of electrical science in this
country, and notices of some of the more important
models in possession of the Patent Office. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price 10

i cents. To be had at this office and from all newsdealers.
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SHEETBRASS BRASEWIRE e
Mention this paper.

ICE-BOATS — THEIR CONSTRUCTION

and management. With working drawings, details, and
directions in full. Four engravin %e showing mode of
construction. Views of the two fastest 1ce-sullmg boats
used on the Hudson river in winter. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sail
ing and management of ice-boats. Price 10 cents.

'DELAFIElD S PAT. SAW CLAMP

L
I
I

With saw for cutting metals.
hack-saw blades. In use overtwo years in all
che country. The new clamps have the edges bevelled
old the saw. mail, with one blade, 50 cents.
Extra blades 834" x%" “Star,” 7 cents each, 70 cents per
dozen, by mail. Blades &' x1", *Stubs,”’ 35 cents euch,
mail. Discount to dealers.
OROTON MFG. WURKS, Noroton, Conn.

arts of

WATCHMAKE R(

Send for REDUCED PRICE LIS’I‘ of
Whitcomb 1.nthes, date of July 1, 1888.
American Watch Tool Co.,, Waltham, Mass.

TH E DEVELOPMENT OF THE MER-
curial Alr Pump.—By Prof. Silvanus P.Thompson, DSc. .
An interesting historical paper in which the various mer- |
curia) air lgumps in use fromearly timesuptothe present
are clasgified and described. I Upward driving pumps.
LI1. Upward and down-

II. Downward driving
%l’l Combmatlon pumps. V. In-’

ward driving pumps.

Jector pumps. VI. Mechanical mercurial pumps. With
*36 engravings. Contained in SCIENTIFIC AMERICAN
STPPLEMENT, NOS. 629, 620 and 631. Price 10 cents
each To be had af this office aud from all newsdealers

HINISTS SU,
SEND I3 CENTS PP(

ro& ILLUSTRATED CATALOGUE
MONTGOMERY&CO 105 FULTON ST. N.Y.

LATHES L |5
CHUCKS _‘00/
J\v W2 SCREWS

09 CALLIPERS.ETC

THI NEUVW NON~CONDUCTOR,

Sectional Pipe Coverings,
"ASBESTOS BOILER COVERINCS,

H. W. Johns M

anufacturing Co.

SOLE MANUFACTURERS OF

87 Maiden Lane, New York.

H, W, Johns’ Asbestos Roofing, Building Felis, Fire-Proof Paints,

Liquid Paints,
PHILADELPHIA,

etc.

CHICAGO. LONDON.

'THE GENERATION OF STEAM.—A

lecture by Geo. H. Babcock delivered in the Sibley
College Course. I. The production of Heat. Fnrnaces
for burning bituminous and anthracite coal, wood, saw-
dust, waste as, natural gas, etc., described. 1I. The
Generatxon of Steam. General pnnu%les to be observed
in_the construction of boilers. fieures. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos.
6:24 and 6:25. Price 10 cents. To be hadatthis office
and from all newsdealers.

STEAM ENGINES |

Upright and Horizontal,
Stationary,
Portable and Selm-bortable.

8 to 16 Horse Power.
TNustrated Pamphlet Free. Address

AMES LEFFEL & Co.
SPRINGFIELD, OHMIO,
or 110 Liberty St., New York

MACHINERY PALACE OF THE PARIS
Exhibition of 1889. —-Descnpuon of the main gallery of
the machinery Palace, and ot the 362X foot trusses
which are to be used in its construction. W1ith 2 en~
gravings. Contmned in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 594. Price 10 cents. To be had at this

office and from all newsdealers.
SA w s Wanted 50,000 Sawyers s A w s

and Lumbermen to
send us their full address for a copy of Em-
erson’s §¥ Book S, We are first
to introduce NATURAL GaAS forheating and
tempering Saws withwonderful effect up-
on improving their quality and toughness,
cnabling us to reduce prices,  Addre;

EMERSON, SiITH & CO. L), s
HUDSON RIVER BRIDGE AT
Poughkeepsie.—A lecture by T. C. Clarke, C. E., inthe
Slbley Colege Course. General description, Founda-
tiong, Superstructure, Temporary Staging, Trestle Work
With 3 engravmgs Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 646. Price 10 cents. To be had at
this office and from all newsdealers.

Beaver Fnlls,
LEABI.

AND FINE GRAY IRON ALSO STEEL
“ CASTINGS FRGM SPECIAL R

" iNE TINNING Jap AP r,q‘i TE!

FINISHING - Nin

THOMAS DE\'UN % CO $

LEH(GH AVE & AMERICAN ST PHILA.

Barnes’ Patent Foot Power Machinery,

.« WORKERS oF Woop oR MEeTaAL,

‘without steam power, by using outfits of these Machines,
can bid lower, and save more money from
theirjobs, than by any othermeansfordoing
their work. Also for
Industml Schools or Home Training.
th boys can acquire practicaljour-
men '8 trades before they ‘‘go for them-
es.”” Price-List Catalogue Free.

W F. & JOHN BARNES CO.,
No..1999. . _Buby St., Rockford, Il

As BESTU FELTING WKS.|Hair-Felt
Cement Felting | Coverings
93 Malden Lane, N.Y. | For Heater, Steam Water Pipes

NATURAL GAS INDUSTRY AT PITTS-
burg, Pa.—A bnet history of the Chartiers Valley Gas
Company. With 5§ 1illustrations. Contained io SOIEN-
TIFIC AMERICAN SUPPLEMENT, No. 627 . Price 10cents.
To be had at tbis office and from all newsdealers.

%cﬂp ongpucEsE geﬁ:i TOOLS
atamga for Catilor. |QOQOI11ustrations.

3NO. IWUBOH Ty 55 Stl',a 8te Chicago.

GOLD MEDAL, PARIS, 1878,
BAKER'S

Breakfagt Gocoa.

Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It hasthree
times the strength of Cocoa mixed
with Starch, Arrowroot orSugar,
and is therefore far more economi-
cal, costing less than one cent @
cup. It is delicious, nourishing,
| strengthening, easily digested, and
w admirably adapted for invalids aa
g well as for persons in health.
Sold by Grocers everywhere.

V. BAKER & (0., Dorchester, Mass.

7" TRENTON ENGINE

VULGANITE

Made SOLID of the

RUNS WET or DRY.

NEW YORK

“mfirEw- JOHN

e Wheels made on Cast Iron Centers if de-
g-ed. Knife Grinding Wheels a Specialty.

H. CHEEVER, Treas.

AUTOMATIC CUT-OFF 8ALANCE VALVE

nghest duty, economy, and duratility g‘uaranteed
henix Iron Co. Trenton. N.J., M’ frs

F. VAN WINKLE, Agt.., 91 Liberny st.,N. Y.'

EMERY YWWHEELS.

Celebrated WELLINGTON MILLS EMERY.

SUPERIOR TO ALIL: OTEERS.
Thousands of manufacturers testify to its being the Stron
able, and Healthiest Emery Wheel

geat. most Dure
CUTS COOL and FREE, A SAFE WHEEL.
BELTING AND PACKING CO.

Warehouse: |5 Park Row, New York.

European Branch: Pickhuben 5, Hamburg.

© 1888 SCIENTIFIC AMERICAN, INC.

Saves all the broken

OVRACUSE NALLEABLE RONWORRS

W B BURNS PRCPTH

|THE MODERN ICE YACHT. — BY

.Geo. W. Polk. A new and valuable paper, containing
full practical directions and specifications_for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated withen-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Coutamed in SCIEN-
. TIFIC AMERICAN SUPPLEMENT, No. 6:24. Price 10
cents To be had at thls office and of all newsdealers

AUTOMATIC CUT OFF ENGINES Thicmes

?TANUFACTURED UPON SCIENTIFMC AND PRACTICAL FRINCIPLES
! ALL ENGINE Co. ERIE Pa,

PRERTRCILN

HYPNOTISM IN FRANCE.—AN IN-
teresting review ot the present status of this subject, by
Max 80ir. Contained in SCIENTIFICAMERICAN SUP-
PLEMENT, NO. 613. Price 10 cents. To be had at this
office and from all newsdealers.

MADE WITH BOILING WATER.

EPPS’S

CRATEFUL-COMFORTING

COCOA

MADE WITH BOILINC MILK.
PHTHISIS.—A PAPER BY DR. H. C.

Wood, describing in detall the new treatment of con-
sumption by sulphureted hydrogen. Conmined' in Scr-
ENTIFIC AMERICAN SUPPLEMENT, No. 394. Price 10
cents. ’l‘o be had at this oﬂice and from all newsdealers

WALNUT STRE
. MANUFACTUR
URAL - &

Scientific dmevican

ESTABLISHED 1846.
The Most Popnlar Scientific Paper in the Worid,

Only 83.00 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 a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions. Novelties in Mecbanics, Manufuctures,
Chemistry, Electricity, Telegrapby, Pbotography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.
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, $L.50; three months, $L00.

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

The safest way to remit is by Postal Order. Draft, or
Express Mohney 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 allorders,drafts,etc., pay-

able to
MU & CO.,
361 Broadway, New York.

TEXR®R

Scientific American Supplement.

This is a separate and distinct publicatlon from
THk 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 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, Arch®ology, Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Enbgineering, Photography,
Tecbnology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information optainable in no other pub.
lication.

The most important Engineering Works, Mechanisms,
and Manufacturesat home and abrosd are illustrated
I"ana descrived in the SUPPI.EMENT.

1 Price for the SUPPLEMENT for the United States and
| Canada. $5.00 a year, or one copy of tbe SCIENTIFIC AM-
| ERICAN and one copy of tbe SUPPLEMENT, both mailed
. for one year for $7.00. Single copies 10 cents. Address
: and remit by postal order, express@noney order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Pablishers SCIENTIFIC AMERICAN.

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION {s fssued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two bundred ordinary book pages; forming a
large and splendid Magazine of Architecture, rich.
ly adorned with elegant plates in colors, and with other
fine 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 arnd country, including those of very mod-
' erate cost as well as the more expensive. Drawings in
" perspective and in color are’given, together with full

| Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this wmagnificent work
-hnve won for it the Luargest Circulation of any
| Archivecrural publication {n the world. Sold by al
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

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