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Inside 1’age, each insertion - - = 75 cents a Ilne.
Page, each insertion - - - $1.00 a lin

’I‘he above are charges per agate limme—about eig ht
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, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

A MAN must be very hard to suit if he is not sat-
isfied with the JAMES MEANS $4 SHOES. Re-
tailers who are up with the times sell them in all parts
of the U. 8.

You cannot afford to do without them.

[]
THE
VERY
Ask for the Tames BEST
hlrans 38 Shoe for Buys MADE

Shoes from our celebrated factory are sold by the :
best retailers throughout the United States, and we
will place them easily within your reachinany State .

or Territory if you will send us 4 pdstal card, men-
tioning THE SCIENTIFIC AMERICAN.

JAMES MEANS & CO.,

41 Llncnln St., Boston, Mass.

VELOCITY OF ICE BOATS. A COLLEC.
tion of interesting letters totheeditorof the SCIENTIFIC
AMERICAN on the question of the speed of ice boats, de.
monstrating how and why it is that these craft sail .
faster than the wind which propels them. Illustrated -
with 10 explanatory diagrams. Cogtmned in SCIENTiF10
AMERICAN SUPPLEMENT, No. 2 Price 10 cexts. To
be had at this office and from all newsdealers.

H W. JOHNS'

LIQUID COACH BLACK |

PREPARED READV FOR USE.

One coat will make your carriage, wagon
or sleigh look like new. Dries with agloss.
Varnishing not necessary. Onedollar can,
sufficient for painting an ordinary wagon.

H. W. JOHNS M F'G COMPANY,
SOLE MANUFACTURERS OF
H. W, Johns' Liquid Paints, Colors in Oil, Varnishes,
Asbestos Roofing,Steam-Pipe & Boiler Coverings. &c.

87 MAIDEN LANE, NEW YORK.

CHICAGO PHILADELPHIA. LONDON,

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction,with one
Mustration of cold house for preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34* to 36°.

tainedin SCIENTIFIC AMERICAN SUPPLEMENT No. 116.

No.
Price10 cents. Tobehadatthisofficeand of all news.
Qealers.

GOLD MEDAL, I’ARIB. 1878.

Cocoa, from which the excess of
Oil has been removed. It hasthree
times the strength of Cocoa mixed
with Btarch, Arrowroot or Sugar,
and is therefore far more economi-
cal, costing less than one cent @
cup. Tt Is delicious, nourishing,
strengthening; easily digested, and
 admirably adapted for invalids as
well as for persons in health.

801d by Girucers bvar:whars.

W. BAKER & C0., Dorchester, Mass.

PATENTS.

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

In ths line of business they have had forty-on- years
[z nce, and Now nhave unequaled Jfacilities fer the
preparation of Patent Drawings, Specitications, and the

grosecution of Applications for Patents in the United

tates, Canada, and Foreign Countries. .Nessrs Munn &
Co. also attend to the preparation of Caveats. Copﬁ'nghts
for Books, Liabels, Reissues. A ssignments, 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-!
TO- |
cure them; directions concerning Labels, Copyrights, :
Designs, Patents, Appeals, Reissues, Infringements, As- ;
signments, Rejected -Cases, Ilints on the Sale- of Pa- :

taining full information about Patents and how to

tents, etc.

We also send, free of charge, a Synopsis of Foreign Pa.
tent Laws, showing the cost and method of securing
patentsin all the principal countries of the #orld.

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

BRANCH OFFICKES.~No. 622 and 64 F Street, Pa~
olfic Building, near 7th 8treet, Washington, D. C.
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‘We_ are urepared to furnish the finest ?‘uahcy of
THROUGH PUNCHES and DIES fer llu’I‘AL
WORK, fur the manufacture of which_ we have un-
equailed facilities. Henry Disston & Sons, Incorporated,
Jobbmg Department Front & Laurel Sts., Phila.. Pa.

Accest 10 packing as JENKINS PACKING lmless.
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THE MODERN ICE YACHT. BY
Geo. W. Polk. A new and valuable paper. contammg
full practicaldlrecnons and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMEN'I, No. 6:24. Price 10
ceuts. To be had at this otﬂce and of all newsdealers
Wamteu FLN Baw yvrh il
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LTll'.ll'\(l\. =MITH & Cirn (Leds,
Beuver Ikalls, .

THE CHEAPEST AND BEST'!

67 PARK PLACE NEW YORK:

B ENEFFVH’JG FOR ALL !I.l.l!s'l‘ﬂﬁfl\l‘! AND
! ADVEATISING PURPO S

DRY AIR REFRIGERA'I‘ING MACHINE.

Description of Hall’s improved horizontal dry air refrig-
erator, designed to deliver about 10,080 cubic feet of
cold air per hour, when running at a speed of 100 revolu-
tions per mmute a.nd capable of reducmﬁ the tempera«
ture of %0° abov below zero. With five figures,

showing plan and suie elevation of the appamtus. a.ud
diagrams illustrative of its pertormance, lgonbuu w2l in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 28
10 cents.
dealers.

Steam! Steam!

! We build Automatic Enginesfrom 2 to 200 H. P.,
equal to anything in murket.
A Large Lot of 2, 3 and 4-H. Engines|:

With or without boilers, low for cash,

B. W. PAYNE & SONS,

Box 15, Elmira, IT. .

LATHE

Price
To be had as this office and from all news-

For Cutting lrregular Forms
Such as Axe Handles, etc., A Specialty.
Barrel Hoop and Basket Ma-
chines, Veneer Cutting Ma-
chines, Handle and Nulling
Lathes, Milling, Mortising,
Gear, and Key Seat (uttmg
Machines, Stave, Heading
and Shmgle Machines.
MANUFACTURED BY THE

' ICE-BOATS — ’I‘HEIR CONSTRUCT[ON

I. E. MERRITT NACH’Y CO., Lockport, . Y., U.S. A.

THE AMERIGAN BELL TELEPRONE G0,

95 MILK ST. BOSTON, MASS,

SHEETBRASS BRATSWIRE
Mention thls paper

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 Telephonesin-
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
thereof, and liable to suit therefor.

W.JOHNS
ASBESTOS:
LIQUID PAINTS.

Asbestos R{:m‘lin%3 Building Felt,
Steam Packings, Hoiler Cove xngs,
Fire Proof Paints, Cements, Etc.
Samples and Descrlptive Price Lists Free.

H. W. JOHNS MF'G CO., 87 MAIDEN LANE, N. Y.
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construction. Views of the two fas
used on the Hudsonriver in winter. .
. Contained in SCIENTIFIC AMERI(‘AN SUPPLY-
MF:NT, 1. Thesamenumber also contains therulesard
regulations for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.
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ESTABLISHED 1546.
_The Most Popular Scientific Paper in the World.

. Only $3.00 n Yenr inclnding Postage. Weekly.
32 Numbers a Year.

¥
tent.

PLITTH Ih'nn.dwn ¥y

This widely circnlated 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 Mechanics, Manufactures,
Chemistry, Klectricity, Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, etc.
Complete List of Patents each week.

Tevms 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-
i . lishers; six months, $150; three months, $1.00.

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

New York

FOR PRICES.Y
PatenT

VanDuzeN & TiFT.:
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GAS ENGINES.

Best in principle, workmanship, and materials.

An unequaled small Motor adapted to all uses.
‘When the motor is not at work, the exgense of running it ceases.

Simple, Safe. Economical, Dural

Four sizes: 1 H. P.

These Engines are espemall

Office and Salesrooms

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 allorders,drafts, etc., pay-

able to
MTITIT & CO.,
(361 Broadway, New York.

TEXE

le. No extra insurance.

., 3¢ 1. P.. l man power, and Dental Engine.
suited for Gasoline Gas for country use.
or Illustrated Caralogue.

ECONOMIC GAb ENGINE COMPANY,

34 DEY ST.

N. Y.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP- [
PLEMENT, 59. Price 10 cents. To be had at this office
and of all newsdealers. L

Steam Dredgers,
Pile Drivers.

Send Jogn for cata-

Yulean Iron WorLS, !
CHICAGO.

ATCHMAKER

Before buying. send for Price List of
Whitcomb l.athe, Webster Foote
Wheel and ot Tabie of Eauivalents.
American Watch Tool Co.,Waltham, Mass.

Scientific American Supplement.

This is a separate and distinct publication from
i THx SCIENTIFIC AMLRICAN, 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 SUPPLEMINT is published
. weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writersin
all rhe 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 Brvilding, Marine Engineering, Photography,

sechnology, Manufacturing Iindustries, Sar.itary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, ete. A vast amcount of fresh
and valuable information obtainable in no other pub-
lication.
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LIMI’I‘ING NUMBERS OF TEETH IN-:

Gear Wheels.-—A valuable paper by George B. Grant
. trealing of the different mcthods of determining thel
- limiting numbers of teeth In gear wheels when small
inions must be used. The c}r*cloidal system. The in-
erchangeable volute system. The non-intercbangeable
volute system. Unreversible teeth, With 11 figures.
Contained in the SCIENTIFIC AMEKICAN SUPPLEMENT,
No. 59'2. Price 10 cents. To be had at this otfice and
from all newadealers.

THE ECLIPSE OF ALGOL, WITH THE
latest Determinations of its Distance and Dimensions, *
—By Royal B. Hill. An interesting account of recent
studles Of the variations in intensity of the star Algol,
with a discussion of its orbit and that of its satellite.
How a cardboard model of the phenomena of its eclipse
may be made. W\ ith 8 figures. (ontained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 3538. Pricel0 cents. To
be had at this office and from all newsdealers.

MAGIC LANTERNS.

QUH PETROLCUM LANTERNS HAVE THE FINEST LENSES

POWERFUL WHITE LIGHT.
ﬂ. CHOICE STO%EEUF

USEFUL BOOKS.

Manutacturers, Agriculturists, Chemists, Kngineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the maila
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address,

MUNN & CO., 361 Broadway, New York.

The most important Bwysineering Works, Mechanisms,
. and Manufacturesat home and abresd 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 SUPPLEMLNT, both mailed
| for one year for $1.00. Single copies 10 cents. Address
ufactur- i and remit by postal order, express money order, or check,
York. MUNN & Ceo., 361 Broadway, N. Y.,
Publishers SCIENTIFIC AMERICAN.

Address JOHN A. ROEBLING 'S SONS, Man
ers, 'I'renton, N. J., or 117 Liberty Street, New Y
Wheels and Rope for conveying power long distances.

Send for mrcular
Bullders Edition.

CHARTERS GAS ENGINE Puilcers Eciion.

The safest, most rellggligtez;%g economical Motor in  Br:LBERS EDITION is issued month]y. 32‘50 a year.
‘ g ! Single copies, 25 cents. Forty large quarto pages, equal

Independent of Gas Works and Machines. : to about two hundred ordinary book pages; forminga
2to 2 H. P. Soitcanbe used anywhere. large and splendid Magazine of Architecture, rich-
Makes its Own Gas 1y adorned with elegunt plates in colers, and with other
AT COST OF ABOUT . fine engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and

65 cents [:el' M Feet.. allied subjects.

i guﬁriﬂgﬁi%v grtgll&’otp)ferr c&gg ' A special feature is the presentation in each number
Engines. - of a variety of the latest and best plans for private resi-
Chicago Agent: H. H. LATHAM, | dences, city ard country, including those of very mod-

42 Dearborn Street. l erate cost as well as the more expensive. Drawings in

New York Hl?z (?ort)andt Street. perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.

WIlllams & Urton Mfg co _ The elegance and cheapness of this magnificent work

- have won for it the Largest Circulation of any

P. O. Box 148. STERLING, ILL. |Architectural publication in the world. Sold by all

newsdealers. $2.50 a year. Remit to

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