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i,lllﬂde Page, ench insertlon = - - 33 centa a line.
rck Page, cach inseriion = - - 81,00 a llue.

" The aboye are charges per agate orne- About eight
words per line. This notlea shows the width of the lne,
and leect inagate t ype, Fogravings may head adver-
tisements At tho SAING Tate DT Agate g Y meawure-
ment, as the letler press. Advertisementa must be
received at publication office aa early A8 ‘I'hursday mory-
ing toappear in next issue.

STEREOPTICONS.

Our Petrolenm Lanterns have the
finest lenses and the lamps are un-
rivaled for powerful white light.
Choice collection of views
colored and plain.

Send for Catalogue to
QUEEN& CO.
PHILADELPHIA, PA.

924 Chestnut Street.

VELOCITY OF ICE BOATS. A COLLEC.
tionof interesting letters tothe editorofthe SCIENTIFIC
AMERICAN on the question of the aReml of ice boats, de.
monstrating how and why it is that these craft sail
fas'gegocha? thgo wixad which pxéopetlsﬁh%n;. S}g&sﬂz}%ﬁg
with 10 explanal i s. Containedin

Amxmcg SUPPH@MENT, No.214. Price 10 cents. To
e had at this office and from all newsdealers.

Barnes’ Foot-Power DMachinery,

diomplete outsits for Actual Worksnop
i Business. Read what a customersays:

** Considering its capacity and the ae-
curateness of yeur No. 4

is simply elegant. 1 can turn steadily
for a whule da’y anrd at night feel as
little tiredd 2 1 1 had been walking
areund.” Descriptive Catalugue aod
Price List Free. W. 1. & J0ax BARNER
CO. Address 1999 Mamn St.. fncklord. U1,

TUNNEL FOR FOOT PASSENGERS [N
Stockholm.--Description of a difficult piece of tunneling,
in which the freezing method was applied with success.
With 7 figures. Contained in SCIKNTIFIC AMERICAN

SUPPLEMENT, No. 542, Pricel0cents. To be had at
this office and from all newsdealers.

_INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic Gas.

0. HHUNLER, 857 Rroadway, New York.

A pager by Prof. Hale Shaw, pointing out what is neces-
sary for the foundation of u science of the Invention of
machines,and showing what steps have already been
taken in this direction. Contained in SCIENTIFIO
AMERICAN SUPPI.EMENT, No. 54‘2., Price 10 cents.
To be had at this o and trom all newsdealers.

7 GHTeSLACK BARREL Magi
Al A SPECIALTY o

JOHN GREENWOQD &CO.
ROCHESTER N.Y.

THE TUSE OF TORPEDOES [N WAR —
A paper by Uommander E. P Gallert, TLHN,, giving a
¢lear prosentation of the present stute of cficency of
the torpedo, the degree of perfection thut it hus now
reatthed, and deseriblog the ¥indswhichsre in ordipary
s fn all paval services.  Wilh & plates,  come
tajnlne many figures. Contained o SQiexTIFIC A MENT-
CAN BUPPLEMENT, Nos 536 and 537. Ten cents
each. Tobehadat this ofleecand from all newsdealers.

T PULLEYS.

Order from our “Special List.”

THE JOHN T. NOYE MFG. CO,,
BUFFALO, N. Y.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hz:rtiﬂeld. cw“éh diﬁeetiggs for con‘s“t;uct}gn. gom'

. ained in SCIENTIFIO ERICAN SUP-
S’i%'»?m?%‘ Ss.onPri‘cee 0 cents. To be had at this ofice
and of all newsdealers,

AT E“ T E E and Otheérs desicing specialtics
manufacturad, will ind unequal-

ed Taeilitics and low estimates by ap nl{'ing ta THI

TEWEL MANUFACTUHING G, ’.t‘u o, D00,

BCIENTIFIC  AMERICAN
MENT, Any desirod back pumber of the SCLENCIELC
AMERICAN BOFFLEVENT cun be had at this offlee fop
0 cents, Alsoto bo had of newsdealers in &Il parts of
the country.
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WM. A. RARRIS
I’rovidence. R. 1. (P’urk 81.) Sixmi walk'W.
Original and Only Builder ot the
HARRIS-CORLISS ENCGINE,
With Harris’ Pat. Improvements, from 10 t6 1,000 H. P
8end for copy Engineer’s and Steam User’s
Manual. By J.W. Hill, M.E. Price $1.25.

MENTIO! 18 PAPER.
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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.

Inthisline of business they have had forty one years'
experiencs, -und now have unegualed facilities for the
preparation of Patent Drawings, Specificatiors, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Intringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

A icati -
mu&“{‘fﬁ‘ﬁ‘?ﬁg‘l‘i‘rﬁggfﬁ out Fatents bod hom 6 pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Intringements, As-
gglé:‘ngéa. Rejected Cases, Hints on the Sale of Pa-

‘We also send, free of 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., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa<
cific Ruilding, near 7th Street, Washington, D.C,

Lathe, 1 de!
not see how it can ke produced at such :
low cost. The velocipede foot-power !

191 John St., New York.

A FATIR OFFER.

If you will put a JENKINS BROS. VALVE on the worst place you can find, where you
ocannot keep other Valves tight, and if it is not pertectly tight or doesnot hold Steam, Oils, Acids,
orother fluids longer than any other Valve, you may return it, and your money will he refunded.

To aveid imposition, see that valves are stamped ‘“‘Jenkins Bros.”

JENKINS BROS,,

13 So. Kourth St., Phila.

79 Kilby St., Beston,

PATENT

JACKET KETTLES,

! Plain or Porcelain Lined. Tested to 100 Ib.
pressure. Send for Lists.

HAND, BURE & CO.
614 and 616 Market, St., Philadelphia, Pa.

HOW TO GRAFT.—A VALUABLE PA-
ver, giving complete directions for making various
kinds of grafts in fruit trees.—Cleft grafting, slip
grafting, bear’s mouth_ grafuing, wired gratting, side
grafting, whip gratfing, saddle graffing, tongue
“Ta.ﬂ.inu, split grafting, crown prafiing. Graftig-wax.
varal cloth. With 11 figures. Cuniaingd in ScTENTI-
FIC AMEKICAN SUPPLEMENT No, 540. Price 10 cents.

' To be had at this office and trom all newsdealers.

GOLD MEDAIL, PARIS, 1878,
AKE
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£ocod.

‘Warranted absolutely pure
Cocoa, from which the excess of
Qil has been removed. It haszhires
times the strength of Cocoa mixed
with Starch, Arrowroot orSugar,
and is therefore far more economi-
W cal, costing less tham one cent @
1 cup. It is delicious, nourishing,
strengthening, easily digested, and
admirably adapted for invalids as
L& well as for persons in health.

" 8old by tirocers everywhere.

W, BAKER & C0., Dorche;ler,_llass.

JAPANESE HOUSE -BUILDING. — BY
Prof. E. 8. Morse. An interesting description of the
Japanese method of building ; the mode of constructin,
the foundations, of framning the sides, ends, and resf, o
bracingthe timbers, and «f putting on the tiles. With

_ ARTESIAN

Wells, Oil and Gas Wells, drilled
by contractto depth, from 50
t0 3000 feet. We also manufacture
and furnish everything required
to drill and complete same. Port-
able Horse Power and Mounted
8team Drilling Machinesg for 100 to
600 ft. Send 6 cents for illustrated
catalogue,

PierceWellExcavatorCo.

New York.

ao———== POINTERS for Users of Steam Pumps.
W YVan Duzen’s Patent Steam Pump

P .'S Hot or (l‘.uld. Is
Can Pump - Sanuy or lmpure ;

- E | Waber orkigquida y Eﬁlﬂi@ﬁ»

Has no moving parts, tinsgguently no

weir, norepairs. no trouble. Furchasers

assume no risks. a3 we guarantee every

Pump. Above comparison with_ Jet

Pumps, Ejectors, etc.,, made of Iron,

| Demand this Pump of your dealer and

- take ne cheap substitute. We make Ten

Sizes. Prices from $1 to $75. Capacities from 100 to

12 lilustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 543.
this office and from allnewsd

rrice 10 cents. To behadat|andsend for Catalogue of
ealers

20,000 gallons per hour. State for what purpose wanted
Pumgp."
& TIF'F, Cincinnati, O,

VAN DUZEN

_THE STANDARD

ASBESTOS

NEW YOREK.
CHICAGD, PHILADELPHIA, LONBOK.

ASBESTOS CEMENT FELTING,
ASBESTOS AIR CHAMBER,
ASBESTOS LOGOMOTIVE LAGGING,

LINING FELT, ETC.

Samples and lilustrated Pamohlet ““Steam Saving and Fire-Proof Materials” Free by Mail.

P o EY
Kufomatly Safety Engine.
1, 2, ang 4 horse.power. Alwars
i ¥. No engineer. No dirt. Nuo
B noise. Cheap, reliable, economicul

Rochester Machine Tool Works,

Rochester, New Y .rk.

Mineral Lands Prospected.
Artesian Wells Bored. Superior Stationary En-
ines, specially adapted tu Fleetric Light purposes.

ture by Chas. E. Emery, delivered in the Sibley College
course.—The properties of stenm which make 1t well
adapted for a transmission to a distance. The methods
adopted to maintain pressure und provide for condensa-
tien. The natureof the mechanicat devices necessar

in a successful street sfyscem of steam pipes, wit

methods of insulation, of supporting and securing the
pipes, of overcoming street obstructions. and of making
service connections, methods of measuremert; and a
stalement of [TCCRULIONY NeCceRsnry jn operating ong
st pipes, of the canse and prevention of water s,
ofthe nature of the repairs reT;irud.\a'iL]) general re-
marks apon the whole sohject, Coptainng in B eNTIS.
P10 AMERICAY BUFELFMERT, Noo 313, Trice 10 centa

'y be had 1t this ulce wod from ull newsdealars,

BARREL, KES,
Hogshead,
AND

STAVE MACHINERY.

Over 50 varieties manu-
factured by

Truss.lloop Driving. E. & B. Holmes,

B

LEATHER BELTING
best and most reliable Belt
ever intreduced.

47 Foerry St., New York; 41
Faderal streat, Boston.

RADIT OF CURVATURE GEQOMETRI-
vally gongidered, By Prof. €. MaeCord, Se.D—Explang-
tiyn of 3 hew mellod of determiciog the radil of corva-
ture ¢F wany Paae corves by very souple praphis cub.
s eyuetion, the pro ;1 2 EGUe 0f Opardlion heing hased

erated by the mating of 1 point, the tangent ng
reckion of that wndion at 4 given istant, and the
alag 88 i Hie In motlon. ith 12 Ag
!%l.jig,\'l'mw AMERICAN ACEPLEMKNTE,
from all newsde:

£rlfs
1l

Nog. 437 end
ey,

Telegraph and El ctrical
Medical ‘ﬂattesngglg}t::rrs’nbﬁdel& Exwnerl

mental Work, and fine brass castings. HB#od for
catalogue C. E.JONES & BRO. Cincianati, O.

Ttis imporrant te ne *hat vou wentien this paper.

AN OUTLINE HISTORY OF THE LOCO-
motive i,
faner by “heo, West, givlng a chrcnological account of

he various inventors who have worked at the problem
of steam traction upon railways, and a brief description
of the motors devised by them, Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT, No. §541. Price 10 cents.
To be had at this office and from all newsdealers.

No more Splintered Floors.
Different Styles. Catalogue Free.
GEU. P. CLARK,

Windsor Locks, Ct.

Box L.

FIRE.—A LECTURE BY J. C. HOADLEY,
delivered in the Stbley College cnurse.—The practical
sourees of usefnl artificial heat. Useful fire-sustaining
substances. arbon and hydrogen. Difference between
?llant,lty of heat and temperature. Specific heat. Wasts

tomi banked fires. Effect of nitrogen in retarding com-
bustion. Boiler heating. Meat carried away by flue
gases. Effect of boiler pressure upon quantity m‘.y heat
carried away by flue gases. With numercus tables and
diagrams. Contained in SCIENTI¥IC AMERICAN SUP-
PLEMENT, No. 548. Price 10 cents. Tobe had at this

BUFFALO; N. Y,

office and from all newsdealers.

THE GUTTA PERCHA A

New York, Chicago, San Francisco, Toronto.

AND ALL OTHER KINDS OF

RUBBER GOODS,

FOR

MECHANICAL AND MANUFACTURING PURPOSES.

The Largest and Most Extensive Manufacturers in America.

CKINGC, HOSE,

ND RUBBER MF8. CO.,

© 1886 SCIENTIFIC AMERICAN, INC

al irlegy nf roegurding 1 ling 28 gen- -

urce.  Contglned In
Ten eents oach. To he hadwt thiz offico wod |

cice in England.—A valuableand interesting |

1A AMERICAN 3L L ARAONE .

. 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 itorits licensees responsible forsuch

runlawful use, and all the consequences

thereof, and liable to suit therefor.

THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to regare the gelatine pad, ard also the anilineink
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 SCI ENTIFIC AMERICAN SUPPLEMENT, NO.
438, Price 10 cents. Forsale at this office and by all
newsdealers in all parts of the country.

Eatapiished 187,

Machine Knives,

L. & (. J. WHITE,
BUFFALG, N. Y.
Pluning, Moulding, Shingle and
Have, Hoop and ¥eneer, Plated
Htouek snd Hianks for Moulding Coetters. Other Machine
Cutters to Pytkern. Mouldlne Cutiers can he ordered by
number from Uriversal Monidiog Rook, ’

OF THB-

Sreientific Amevican
The Most Popnlar[g;r:nt:ﬂzsg;per in the World.

Only $3.00a Year,
52 Numbers a Year.

including Postnge., Weekly,

This widely circulated and splendidly illustrated
paper is publisked 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, Electricity Telegraphy,Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Readers find in the SOIENTIFIC

: AMERICAN a popular resume of the best scientific in-
: formation of the day; and it is the aim of the publishers

to present it in an 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 progress in
every community where it circulates. :

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERIOAN will be 8ent for ons year—&2 nnmbers—
postage prepaid, to any subscriber in the United States
or anada, on receipt of three dollars by the pub-
lishers; six months, $1.60; three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIO AMERI~
CAN will be supplied gratisfor every club of flve 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, securelysealed, and correctly addresaed,
seldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders,drafts, etc., pay-

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

T E I

Scientific American Supplement.

This Is a separate and distinct publication from
THt SCIENTIFIC AMERICAN, but is uniform therewith
in size, every' number containing sixteen large pages.
THE SCIENTIFIC AMWRICAN SUIPLEMENT 18 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, Archzology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Munufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount 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 abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLLEMENT 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. Address and remit by postal
order. express money order, or check,

MUNN & Co.: 361 Broadway, N. Y,
Publishers SCIENTIF10 AMERICAN.

To Koreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN is nowsent
by postdirect from New York,with regularity, to sub-
scribers in Great Britain. India, Australia, and all other
British colonies ; to France, Austria, Belgluin, Germany,
Russia, and all other European States; Japan, Brazil,
Mezxico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN .and SUPPLEMENT for
one year. Thisincludes pcstage, which we pay. Remit
by postal or express money order, or draft to order of
MUNN & (O., 361 Broadway, New York.

PRINTING INKS.
THE *‘ Scientific American” is printed@ with CHAS

ENEU JOHNSON & CO.'S INK. Tenth and Lom.
bard Sts.. Phila..and 47 Rose St., pop. Duane St,, N. Y
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