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Insule Page, each insertion « « « 75 cents a llue.
Page, each inseriion = = - $1.00 a line.

’1‘he above are charges per agate line—about eight

words per line. T'his 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
recmved at publication officea s early as Thursday morn-
1ng to appear in next issue.

Steam! Steam!

‘We build Automatic Engines 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 15, Elmira, INV. XT.
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(Mention this Paper.)

THE ECLIPSE ()F ALGOL, \VITH THE
latest Determinations of its D:scauce and Dimensions,
—By Royal B. Hill. An interesting account of recent
stndles of the variations in lutensn 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. \\Vith 8figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 538. Price 10 cents. To
be had at this oﬂice and from all newsdealers
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Machine Co., Hartford, Conn.;
New York Office, 237 Broadway,
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THE COPYING PAD.—HOW TO MAKE -

and how to use; with anengraving. Practical direetions -
how to prepare ‘the gelatine pad, and also theaniiine ink
by which the copies are made; how to apply the written
letter to the pad; 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.

USEFUL BOOKS.

Manutacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective cullings. 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 just been published for free'
Subjects clas- -
Persons desiring a |

circulation at the office of this paper.
sified with names of author.
copy, have only to ask for it, and it will be mailed to
them. Address,

Hr‘nmm th's p.\.per

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 Paten
for Inventors.

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

nce. und now nave unequaled facili for the
preparation of Patent Brawings, Specificatiors, and the
grosee\mon of Applieations for Patents in the United
tates, Canada, and Foredgn Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats, Copyrights
for Books, Labels, Reissuer. A ssicaments. and Reports
on Intringements 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 appllcamon con-
taining full information about Patents and how to %
cure them; directions concerning Labels, Copyrlg ts,
Designs, Patents, Appeals. R
sigpments, Rejected Cases, Hints on the Sale of Pa-
tents; etc.

We glso send, free of charge, a Synopsis of Koreign Pa-:
tent Laws, showing the cost and method of seeurlmz
patents in all the prineipal eountries of the world.

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa~
olfic Building, nesr ith Btreet, Waahlnsm. D.G

MUNN & CO.; 361 Broadway, New York.

The Original Unvalcanized Packing
CALLED THE STANDARD-Asitisthe Packing by which

all othersare compared.
Accept no packing as J ENKINS PACKING unless
stamped, with our “Trade Mark

JENEINS BROS, i

WE MANUFACTURE

WELL DRILS

. Water, ﬂnal and  Gas,

Trdesnlle nrdatting.
Largest fiock in Awerlog.
e Lurrnera with snall cut-
1FLS’ [f?ﬂeﬂifm unneceasaryl, Can
& lnrge protlits, N oriska, Can
dlmct buyers to paving territory.
Frospecting for Water, Coual
7 or Gas done on application.
4 Ao MTa of WIND MILLS,
HORSE POWERS, FEED} MILLS,
3 FODDER AND ENSILAGE
CUTTERS, PUMPS AN WELL SI.IF-
|l|,1[5.lhdent oz this Paper. fenud

1056 ‘i}lilksg?e Ty 1]
18 Ro. Fourth St., "ﬁﬂ:l
llenrborn Bt., Ohicage.

FIrE AND WATER-PrROO? BUmLDING FELT,
FIRE-PROOF PaINTS, STEAM PACKINGS, BOILER
COVERINGS, ETC.

Smples and descriptivePrice List free by mail.

E. W. JOENS ¥'F'G (0., 87 MAIDEN LANE, N.7.

per night. A . 40, to COVOr Rosl madling
$10.00 to $50.00 g e
; m I d Vi %tablelhnl%’- CHICAGD
ness. agic Lanterns an iews of popular sub-
b e, Catalogu‘es on applieation. Part 1 Optical, 2 TUBULAR WELL mxs'

asw.umum Chlnso.

Muihematical, 3 Meteorological, 4 Magic Lanterns, ete.
L. MA\AH'-E 88 Madison'Street, Chicago, 111,

BREST and most RELI-
B 1.E for swift runaing.

Chas. A. Sehieren & Co.
47 Ferry St. New York.
416 Arch St., Phila.

8 Federal 'St., Boston.

'*LEATHER BELTING

CEO w. MARBLE Sole Manu-
facturer of THE AENE WRENCH,

The beat mn.r‘lc ail steel, apd wurrant i, 8 sized.
Sto 43 Bouth Canal hneu (hi r'af.:o, L

| PROPULSION OF STREET CARS.—|

A paperby A. W. Wright. in whicha n endeavor is made
. tosolvethe problem as to theamount of powerrequired ;-
' to start a street carand keep it in motion underaverage
! conditions. Contained in SCIENTTFIC AMERICAN SUP-
PLEMENT, No. 533. Price 10 cents. To behadat this
office and from all newsdealers. :

Barnes’ Foot-Power Macmnery.
Complete outfits for Actual Worksnop
Business. Read what a customer says:
*“Conasidering ils ca
curateness of your No. 4 Lathe, I do
not see how it can be produced at such
low cost. The velocipede foot-power
is simply elegant. I can turn steadily
fora whole da and at night feel as
little tired as i had been walking
und.” Descnpmve Catalogue  and
Price List Free. JOHN BARN Es
Co. Address 1989 Mamn &t., Rockford, [1l.

EPPS’S

COCOA

i ELECTRIC CONVEYORS.—DESCRIP-

tion of two ingenious systems for the electric carnage

GOLD MEDAL, PARIS, 1878
BAKER'’S

Breakeast Gocoa.

- ‘Warranted absolutely pure
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. It is delicious, nourishing,
strengthening, easily digested, and
j admirably adapted for invalids as
i well as for persons in health.
Sold by Grocers everywhere.

PIPE COVERINGS

‘Absolutely Fire Proof.
MILL noml) SHEATHING, CEMENT, FIBRE AND SPECIALTIES.

BRAIDED PACKING,
CEALMBRS=-SPENCE CO., FOOT E 8T sST., N. Y.
BRANCHES: Phlla, 34 8. 2d 8t. Chicago, 144~146 E. Lake St. Pittsburg, 37 Lewis Block.

PATENT

JACKET KETTI.ES

Plain or Porcelain Tiined. Tested to 100 1b.
pressure, Hentl far l.sLs.
ITAND, BUUHE & CO.
614 and 616 Market St., Phlladelphla. Pa.

CARY &M
PESCRIPTION

TEELSPRINGS vaorzmn‘f

ﬁmmmmmr
STEEL WIRE O

234 w £0.5T. E‘JERV
for Hot or Cold, Fresh or

STEA“ Pu“P Salt Water; for Olls, Naph-

tha, Tar; for Cane Juice, Liquors. Syrups, Scum; for Am.
monia, Alkahes. Extracts, Acids; for Thick, Volaule, Vis-
cous or Foul Liquids, ete. Vacuum Pumps of the
highest efficiency. Filter Press Pumps. ~ Air, Gas
and Acid Blowers. Air Compressors. Etec.

Sut 3y GUILD & G ARRISON, Brooklyn, N. Y.
ALCOHOL, SWEET POTATO.— AN

account ot a new industry recently established at the
Azores—that of the distillation of alcohol from raw
sweet potatnes. Contained in SCIKNTIFIC AMERICAN
SUPPLEMENT, No. 57:2. Price 10 cents. To be had at
this oftice and from all newsdealers.

of Patent Wood ‘Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
bV R. R. Ball & Co., Worcester, Maﬁn Send for Catalogue.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium rucnot be overestimated. Its circulation
.ig many times grimter thun that of any stmilar journal

ow published. 1t goesintoall the States and "ferrito-
ries, and is read in all the principal librariesand Yeading
rooms of the world, A business m fa
more than to seée his advertisemest in a*
paper. He wants circulation. This he
advertises in the SCIENTIFIC AMERICAN.
let the advertising agent infiuence you to substitute
some other raper for the SCIENTIFIC AMERICAN, when
Selecting a list of publications in woica you decide 1t is
for yourinteresttoadvertise. Thisis frequently done,
for the reason tnat tne agent gets a larger eommission

Wlsr.

SEND FoR fLusTRATED

cm\LUGIIE
'S_H"ﬁ‘iiii" & BROWN

“fawufagweu and Sola Proprictora o’

rinted news-

And do not

For BOILERS and STEAM PIPES
Reduces Oondensation of Steam.
FOR GAS AND WATER PIPES.
Prevents Sweatlng and Freezl i
The Best Non-Conductor of Hint and Cold in the World
Send for illustrated descriptive Circalar, aud name thispaper.

143 Worth Street, New York.

78 and 80 Lake Street, Chicago.

ed on the SCIENTIFIC AMERICAN.
For rates see top of first column of this page, or ad-

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

For ELECTRICAL & MAN’F’G USE.

F. ROCHOW, 8ole Manufacturer,
a 38 BRIDGE BTREET, BROOKLYN, N,

NEW AND IMPROVED HIGH SPEED

COMPOUND ENGINES

i

© 1887 SCIENTIFIC AMERICAN, INC.

acity and the ac-’

W. BAKER & [}[],‘ I]urchestar,‘ ¥ass. gﬁg‘gggﬁcﬁmé‘“*f&“’.f:%;a‘z‘z‘t%‘isﬁi.?z;‘;“;d from

WITHERBY, RUGG & RICHA RDSON. Manufacturers

n wants something :

as when he:

from the papers having a smull circulation thanis allow- .

AR,

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 oritslicenseesresponsible for such
unlawful use, and all the consequences
| thereof, and liable to suit therefor.

OUTLINES OF A NEW ATOMIC
Theory.—A paper by Dr. T. L. Phipson, putting forth a
new atomic theory, which dves not necessitate any
great change in the romenclature or teaching of chem-
istry. Contained in SCIENTIFIC AMER!CAN SUPPLE-
MENT, No. 565. Price 10 cents. To be had at this
_office and from all newsdealers

BARREL, KEG,
Hogshead,

AND
STAYE MACHINERY.

Over il varictics manu-
factured by

HDUp Driving. E. & B. Holmes,
BU FFAI 0, N. Y.

OF THE'

Scientific dmevicaw
The Most Popnlarl‘lstc)ile‘nti]ﬁzslz;per in the World.

Only $3.00 a Year, including Postage. Weekly.
32 Numbers a Year.

This widely circulated and splendidly illustrated
paper is pubiisked weekly. Every number containa six-
teen pages of useful information and a large number of’
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Mackinery
New Inventions, Novelties i Mechanics, Manufactures,
Chemistry, Electricity Telegraphy,Photography, Arehi-
tecture, Agriculture. Horticulture, Natural ITistory, etc.

AH Classes of Reader+ find in the SCIENFIFIC
AMERICAN .2 popular resume of the best scientific ih:
formation of the day; and it is the aim of the pubiishers
to present it inan attractiveform, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progressin
every cammunity whereit circulates.

Terins of Subscription.—One copy of the ScmN-
" TIFIC AMERICAN will be sent forone year—52 numbers—
. postage prepaid, to any subseriber in the United Statés
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—One extri copy of the SCIENTIFIC- AMERI-
CAN wil. be éupplied gratis foreveryclubof five subscribers
at $3.00 each ; additional copies at same proportionate
rate,

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 all orders, draits, etc., pay-

bl
Wt NMTITIT 8z co.,
361 Broadway, New York.
T EX I

Scientific American Supplement.

This is a separate and distinct publication from
THr SCIENTIFIC AMERICAN, but is unitorm therewith
- in size, every number containing sixteen large pages.

THE SCIENTIFIC AMERICAN SUPPLEMUNT s published

weekly, and includes a very wide range of eontents. It
i presents the most recent papers by eminent writers,in
|all rhe principal departments of Science und the

Useful Arts, embracing Biology, Geclogy, MinersiEy.
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, Saritary En-
gineering, Agriculture, Horticulture, Domeatic Econo-
my, Biography, Medicine, ete. A vastamonnt of fresh
: and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abrosd are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United Stateés and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy ¢f the SUPPLEMENT, both mail d
for one year for $i.00. Address and remit by pastal
, order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y.,
Publishers SCIENTIFIC AMERICAN. ’

. To KForveign Subscribers.—Under the faalities of
the Postal Union, the SCIENTIFIC A M w11 174N 18 ficw sent
i by post direct from New York, with rewjﬂ%". to sub-
seriders in Great Britain. India, Australia, and all other
British colonies; to France, Austria, Boeigium, (jermany,
Russia, and all other European States; Jupuw, Brasil,
Mexico,andall States of Central and South Aitigrfca.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; ¥3, guli§
for both SCIENTIFIC AMERICAN and ¥ PrLEMENT. for
one year. This includes pestage, which we pay. Reinit
by postal or express money order, or draft to srder of:-
MUNN & CO.. 361 Broadway. New Y

PRINTING INKS

**Scientific' American " is printed with CHAS,
ENEU JOHXNBON & (0B INK. Tenth and Tome
bard Sts., Phila., and 47 Rose St., opp, Duane 8t, N, Y,
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