Seientific

“MWovertisements.

Inside Page, ench insertion - - - 73 cents a line.
llaclx Page, ench insertion « = « ®%1.01) a line.

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. 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.

TATE RIGHTS FOR SALE.
Yaluable Paient for Makiog Saad Paper.
Eeen tried wiﬁl erfect sugress, Arddress

CH BOX 178, YOIRK, PA.
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7 PARK PLACE,NEW YORK:

GRAVING FOR ALL IMUSTRATIVE AND
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USEFUL BOOKS.
Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men ot 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 mails
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 ot 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.
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Steam! Steam!

We build Automatic En ines from 2 to 200. H. P.,
equal to anything in market.
A Large Lot of 2, 3 and 4-H. Engines
‘With or without boilers, low for cash.

B. W. PAYNE & SONS,

Box 14, ‘Elmira, IT. Y.
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ICE-BOATS — THEIR g CONSTRUCTION

and management. With working drawings, detaids, and
directions in full. Four rngmvings. algowin mode of
construction. Views of the two fasterl ice-sailing boats
used on the Hudson river in winter. By H. A. Horsfal),

Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sall-
and management of ice-boats. Price 10 cents.

Ticd by thousende of firiclass Marnfacturers
end Mecharicn ontheir hent work., Itd eaccess
hus hronght B Lat of imitatorn eonying uain ever,

¥
Fid poesinie,  Remember that E ONLY G
Lebg ¥
GLOUCESTER, MASS

RUSSIA CEMENT £0., SLolersies mase

ENUINE
ge's Binnitd (e ja marufecture? nolely by thn

[DEcCEMEBER 24, 1887.

C%Wntiﬁq

N FOR

The Most Popular Scientific Paper in the World.

ESTABLISHED 1845.

merican,
|

American

1888._)% .,

_r .

1= Circulation Larger than all Papei;s of its Class Combined,

‘Only $3.00 a Ye;r, including postage
year, including postage to all

to United States and Canada. $4.00 a
countries in the Postal Union.

This widely circulated and spléndidly il-
lustrated paper is published weekly. Every number
contains sixteen pages of useful information and
. a large number of original engravings of new in-

‘Works, Steam Machinery, New Inventions, Novel-

tricity, Telegraphy, Photagraphy, Architecture,

- Agriculture, Horticulture, Natural History, etc.
All Classes of Readers find in THE SCIEN-

TIFIOC AMERICAN a popular resume of the best

‘of the publishers to present it in an attractive
- form, avoiding as much as possible abstruse t rms.
_To every intelligent mind this journal affords a
- constant supply cf instructive reading. Itis pro-

This is a distinct paper from THE SCIEN-
TIFIC AMERICAN, but it is uniform in size with it,
every number containing 16 octavo pugien THE
SCIENTIFIC AMERICAN SUPPLEMENT Cinbruces a
very wide rznge of contents, covering the most
recent and saluahle contributions in Science,
Mechanics, Architecture, and Engineering from
every {)ur't of the world. Every number contains
several illustrations, consisting in part of import-
ant engineering works, in progress or completed,
both at home and abroad. It presents the most
recent }mpers by eminent writers in every depart-
ment of science, and every n mber contains infor-
1 mation useful to engineersin every departmentof
. industry, civil, mechanical, electrical, etc.
| Translations from French, German, and
: other foreign journals, accompanied with i lustra-
| tions of GmmlJ Engineering Wurks; also of Naval
-and Mechanical constructions of magnitude, pro-
jected, progressing, and completed, at home and in
all countries abroad.

The most important papers read at Scien-
. tific Conventions ;¥ the best and most profound
 thinkers, will be found in THE SCIENTIFIC AMERI-
CAN SUPPLEMENT. This paper, when preserved
and bound, forms a most useful encyclopedia of
information, and presents a complete history of
the progress of the times in the Sciences, Arts, and

2

ventions and discoveries, representing Engineering -

ties in Mechanics, Munufuctures, Chemistry, Elec- -

scientific information of the day; and it istheaim :

rientitie Dmevican

—— ey — .

sehiterts and Builders ilition

munity where it circulates.

One copyof THE SCIENTIFIC AMERICAN andone
copy of TRE SCIENTIFIC AMERICAN SUPPLEMENT
(see prospectus below) will be sent for one year
postage prepaid, to any subscriber in the United
States or Canada, on receipt of seven dollars
by the publishers. .

The safest way to remit is by Postal Order, ;
Draft, or Postal Note. Money carefully placed .
inside of envelopes, securely sealed, and correctly
addressed seldom goes astray, but is at the send-
- er's risk. Address allletters and make all orders, '
I drafts, etc., payable to :

MUNN & CO., 361 Broadway, New York.

‘motive of knowledge and pro ressin every com-

Supplement

Mechanical Engineering,
advertisements.
Price—3$5 a year, in advance; or one c¢opy of .
THE SCIENTIFIC AMERICAN (see prospectus #binve) :
and one copy of THE SCIENTIFIC AMERICAN SUP-
PLEMENT both mailed for one year for $7, pay-
ment in advance to the publishers. Remit by mail

and address
MUNN & CO.,
Publishers Scientific Ameriecan,
361 Broadway, New York.

This paper contains no :

To Forelzn Subscribers.—Under the facili-
ties of the Poutul Union, THE SCIENTIFIC AMERICAN
. is now sent by post direct from New York, with
| regularity, to subscribersin Great Britain, India,
Australia, and allotherBritish Colonies; to France,
Austria, Belgium, Germany, Russia, and all other
European States-, Japan, Brazil, and al States of
Central and Sout h America. Terms, when sent to
foreign countries, Canada and Mexico excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, .
; gold, for both SCIENTIFIC AMERICAN and SUPPLE- ;

MENT for one year. This includes postage, which
. we pay. Remit by postal or express money order,
1 or draft to order of

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

h

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 itoritslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

AMERIGAN BELL TELEDHONE (0.

95 MILK ST. BOSTON, MASS.

THE XNEW CROTON AQUEDUCT.—
Detatled doscription of the grent wgueduct now be!nE
copptrugied to inorense che water supply of New Yoz
Uity and alao of the wrewt duem which it 1s proposed to
hulld neroas the Crodon River, ot Quaker Bridge., wWith
eogTARTiLgs wnd a mup. Contuined 1n SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. A58M. Price iU cents, To be
had at this office snd from all nowadealers.

H. W.JOHNS'’
ASBESTOS:
COVERINGS.
For Furnaces, Hot-Air Pipes, etc.
FIRE-PROOF, NGN-CONDUCTING. .

33% of Fuel Saved. Has no Odor.

All of the heat is carried to points desired and
not wasted in cellars and flues.

H.W.JOHNS M'FG CO.,
87 MAIDEN LANE, NEW YORK.

VELOCITY OF ICE BOATS. A COLLEC
tion of interesting letters tothe editor of the SCIENTIFICQ
AMERICAN on the question of the speed of ice boats, de.
monstrating how and why it is that these craft sa
faster than the wind which propels them. Illustrat,
with 10 explanatory.di: ms. Contained in SCIENTIF.
AMERICAN SBUPPLEMENT, No. 214. Price 10 cents. Te
be had at this Office and from all newsdealers.

MAGIC LANTERNS.

QuR PETROLEUM LANTERNS HAVE THE FINESTLENSES
AND THE LAMPS ARE UNRIVALLED FOR
POWERFUL WHITE LIGHT. 4

CHOICE STOCK OF
VIEWS COLIRED
ARD PLEIN

$2.50 a Year. Single Copies, 25 Cents.

This sa Sp cial TradeEdition of THE SCIENTIFIC
AMERICAN, 1ssued monthly—on the first day of the
month. - Each number containsabout forty large
quarto pages, equal to about two hundred ordinary
bouk parges, forming, ‘Practicaliy. a Jarge and
spendid Magazine of Architecture, richly
adorned with elegant plates in colors and with fine
engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
allied subjects.

A special feature is the presentution in each
number of a variety of the lateut and best plans for
private residences, city and cuuyntry, including
those of very moderate cost as well as the more ex-
pensive. Drawings in pers]pective and in_color are

iven, together with full Plans, Speciticalions,

osts, Mills of Estimate, and Sheets of [ietails,
No o' -er building paper contains so many plans,
i details,wad specifications regularly presented as
this ed tion of THI SCIENTIFIC AMERICAN. Hun-
dreds of dwellings have already been erected on
the various plans we have issued during the past
{_ear, and many others are in process of construc-
ion.

Architects, Builders, and Owners will find this

work valuable in furnishing fresh and useful rug-

COPPER TUBES,
SHEETARASDS RRAST

Mention Lhis paper.

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
illustration of ocold house for greservmg fruit from
season to season. The airis kept dry and pure through-
out the year at a temperature of from 34° to 36°. a—
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
I&l;;ce 10 cents. To be had atthisoffice and of all news.

€ers.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
catlon of the SCIENTIFIC AMERICAN, continue to ex-
amine immprovements, and to act as Solicitors vt Patents
forinventors.

In thisline of bustness they have had forty-one yeas’
erperience, and nmow nave unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
pruscreution of A pplications for Patents in the United
HAlates, Canada, and Foreign Countries. Messrs Munn &
Co. algo attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues. Assignments. and Reports
on Intringements ot Patents. All business intrusted to
them i8 done with special care and promptness, on verg
reasonable terms

A pamphlet sent free of charge, on application, comr
tuining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, A=
siguments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

We also send, freeof charge, a Synopsis of Forelgn Pa-
tent Laws, showing the cost and method of securing
patentsin all the principal ecountries of the world.

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa.
cific Building, near 7th Street, Washington, 1. C.

PATENT
JACKET KETTLES,
Plain or Porcelain Lined. Tested to 100 1b.

pressure. 8Send for Lists.
HAND, BURR & CO.,

614 and 616 Market St., Philadelphia. Pa.
NAVAL ARCHITECTURE.—AN
teresting review, by Mr. R. Durcan, of the progress
that has been made in this branch of sctence during
the last fifty years. Contained in SCIENTIFIC AMERI-

CAN SUPPLEMENT, No. 389Y. Price 10 cents. Tobe
had at thisoflice and from all newsdealers.

IN- |

gestions. All who contemplate building or im-
Eroving homes, or ereeting structures of any

ind, have before them.in this work an almost;
endless series of the latest and best examples from :
which to make selections, thus saving time and
money.

Many other subjects, includingBewersage, Piping,
Lighting, Warming, ¥entilating, Decorating, Luy-
ing out of Grounds, etc., are illustrated, An ex-
tensive Compendinm of Manufacturers’ Announce-
ments is also given, in which the most reliable
and improved building Materials, Goods, Machines, !
Tools, and Appliances are described and illustra-
ted, with addresses of the makers, etc.

Circulation of any Architectural
the world. The subscription price nf this publica-
tionis $2.50 a year, or one co¥ of the SCIENTIFIC
AMERICAN anit Architeet and Builders Edition to
the same address $5. Single numbers mailed, 25
cents, For sale and subscriptions received by all
news dealers. Address
MUNN & CO., Publishers,

361 Broadway, New York,

CEQ. Ww. mARBLE, Sals Maau-
tacwrerof THE ACHE WRENCH,
The bast made, all stecl, and wormnted, & dizes.

Wt a South Chnal HAtrept, Chivago, L. 8, A,
ELECTRIC CONVEYORS.—DESCRIP-
tion of two ingenious systems for the electric carriage
of small packages. Illustrated with 13 engravings. (on-
4 Price 10 cents. To be had &t this office and from
all newsdealers.

AMBRICAN

Leather Link Belt Co.

A new article in Belting which
is made of small Leather Links
; 1ined together with steel bolts.
% Thry have been remarkablysuc-
% cessful for hard working machin-

w2 ery and belts run half crossed.
| B Tor prices and particulars write

k. Jto CHAS, A. SCHIEREN & CO.,
¥ 47 Ferry St., New York; 416 Arch
8t., Phila.; 6 Federal St., Boston.

|

| The Original Unvalcanized Packing

CALLED THE STANDARD 45 i et e comonsed.
stamped with our * Trade Mark.”

JENKINS BROS. {Baimehis, butee

Accept no packing as JENKINS PACKING unless
1 John Btreet, N. Y.

54 Dearborn 8t., Ohicago.

Shafting and Gearing,*©

xXtile Maé.hinery.
SLEYATORS, ETO.

THOR, Wil & (0,
22d and Woaod =tw.,
FPhiladeiphis, Fa,

© 1887 SCIENTIFIC AMERICAN, INC.

! AMERICAN SUPPLEMENT. No. 558

The fullness, richness, cheapness, and conve- [
nience of this work have won for it the Largest *
ublication in :

S TEE

- .

THE ECEIPSE OF ALGOL, WITH THE
latest Determinations of.its Distance and Dimensions,
—By Royal B. Hill. An interesting account of recent
studies of tdie variations in intensity of the star Algal,
with a discussion ofits orbit and that of its satellite.
How a cardboard model of the phenomena of its eclipse
may be made. \With 8 figures. Contained in SCIENTIFIC
)58. Price 10 cents. To
be had at this office and from all newsdealers.

GOLD MEDAL, PARIS, 1878

_ Brﬂ?krasl e

Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It hasthree
times the strength of Cocoa mixed
with Starch, Arrowroot or Sugar,
and istherefore far more economi-
N cal, costing less than one cent a
cup. It is delicious, nour shing,
strengthening, easily digested, and
i admirably adapted for invalide as
k well as for persons in health.
80ld by Grocers everywhere.

W. BAKER & C0., Dorchester, Mass,

COMPRESSION OF AIR.—DESCRIP-

tion of Messrs. Dubois & Francois’ improved air com-
greaslng machine, devised for the use of the largerin-
ustries and for mining purposes. With 8 figures, 11lus-
trating the apparatus in plan, elevation and detaif.
ontained in S CIENTIFIC AMIRICAN SUPPLEMENT. No.
To be had at this office and from

3. Price 10 cents.
all newsdealers.

JLLEPBL

AND FINE GRAY IRON ALSO STEEL
“ CASTINGS FROMSPECIAL ¢
- E’ INE TINNING “oaTTERNS
(‘MAS DEVLIN &co LRI HNG,
. THOM e fioH AvE. & AMERIGAN ST PHiLA

ICE-HOUSE AND COLD ROOM.—BY R.

G. Hatfleld. With directions for comstruction. Four
engravings. Contained in SCIENTIFIO AMERICAN SUP-
PLEMENT, 39. Price10cents. To be hadat this office
and of all newsdealets.

SHIELDS &BROWNCO.

Manufeeturera of

Sectional

ATl -

—FOR
Steam, Gas and Water Pipes, Drnms, Héaters, ete.
The Best Non.Conductor of Heat & Cold in the World.
Send for illustrated descriptive Circular, and name tbis paper.
143 Worth Street, 78 and 80 Lake St.,
NEW YORK. CHICACO.

LIGHTNING CONDUCTORS.—DESCRIP-
tion of anew form of apparatus for testing lightning eon=
ductors, and the method of using it, Iliustrated with 8
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 396. Price10cents. To be had at this
office _and from all newsdealers.
PRINTING INKS.
HE ‘' Scientific American is printed with CHAS
ENEU JOHNSON & CO.'S . Tenth and Lom-
bard Ste., Phila., and 47 Rose St., opp, Duape 8t., N. ¥,
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