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Imntle l’aue. each msenion « == 73 centsaline.
Back Page each 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 as Thursday morn-
iug to appear in next issue.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and

more than to see his advertisement in a
paper. He wants circulation. This h
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent intiluence you to substitute
some ather paper tor the SCIENTIFIC AMERICAN, when
selecting a list of publicationsin wuiwea you deciae 1t is
for your interest to advertise. This is frequentiy done,
for thereasontnat tne agent gets a larger eomimission
from the papers having a small circulation than is allow-
ed on the SCIENTIFIC AMERICAN

¥or rates see top of firet column of this page, or ad-

dress
MUNN & CO., Publishers,
361 Braudway, I\ew York.
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MANUFACTURERQ OF
Screw (}utting Machinery and Tools for Machinists’,
Carriage Makers’, and Blackemiths’ Use.

CAPILLARY ATTRACTION.—AN IN-
teresting paper by William Thomson, discussing the
question whether the attraction between any particle
of matter in vune body and any particle of matter in
another continues tovary inversely asthe square ofthe
distance, when the distance between the nearest points

of the two bodies is diminished by various degrees.
Wlth 30 figures.
SUPPLEMEXT, Nos. 562 and 563. Price 10 cents each.
Tobe had at this office and from all newsdealers.

Transmission of Power.
Suspension Bridees,
Tramways
arel other apphcanons of

Trenton Iron GCo.
WORKRS nud OFFICE, TRENTON, N. d.

New YVork Ofiee—Coorw, TTeworrr & o, 17 Barling

Blip. FPhiladelphia Officos -22 and 24 North Fourth Street
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SHLTBRASSER ASSNIRE
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FRE AND WATER-PrOOF BUILDING FELT,
FIRE-PROOF PAINTS, STEAM PACEINGS, BOILER
COVERINGS, ETOC.

Samples and descriptive Price List free by mail,

B. W. JOENS ¥'F'a C0., 87 MAIDENMLANE, N, Y,

PATENTS.

MESSRS. MUNN & C@., in connectiok with the puhh-
eatlon of the SCIENTIFIC AMERICAN, continue to ex-:
amine i provements, and to act as Soilcitors of Patents
for Inventors.

In this line of business they have had _fr

one u'ears
experience, and TOwW mum el
prepgrition of L'at 10;:;.
resecutien of A m ¥
tates, Canada, and Forcign {oRnTrics '\{asars Muann &
Co. alsoattend to tho preprrution of Cavekta, CopFrighta
for Books, Labels, Miisotien, z\m‘mlnmnr_ﬁ and Heports

on Infringements of Patents. Ail bisings4 intrustad to
them is done with special care and prowptngss, un very
reasonable terms.

"A pamphlet sent free of charge, on application. con-
taining full information about Patents and how to pro-
cure them; directions councerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tentas, etc.

‘We also send, freeof chm'qe{a Syuopsxs of Foreign Pa-
tent Laws,showmg the cost and method of securing
patents in all the principal countries of the werld.
¢ MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.
BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
oific Building, pear 7th Street, Wanhington, D.C.
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ries, and is read in all the principal libraries and reading *
rooms of the world. A business man wants something :
rinted news-
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Contained in SCIENTIFIC AMERICAN :

 The Original Unvaleanized Packing
(‘:ALLED TMT&NH&RU Ay H g the Packlng by whichk

all vihers are compared.
Accept no packing as JENKINS PACKING unless
stamped with our “ Trade Mark ”
John Street, N.
105 Mllk Btreet, Bonton.
18 So. Fourth St., Phila.
54 Denrborn St‘, Ohiesso.

Get estl; mnte ﬁ-om ‘hr tlnnn Maechine Co.,
I , , 206 No. 4th Street, Phlla., Pn., before ordering.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1o,
pressure. Send for Llsts

HAND, BURE & C
614 and 616 Market St., Phuaaeiphm. Pa

usEFuL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Me-
<hanics, Builders, men of leisure, and professional

ESTABLIS}[ED HALF A CENTURY

A &BURG“ s

FIRE LAR

their respective cullings. @ur 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
circulation at the office of this paper. Subjects clas-
gified with names of author.
copy, have only to ask for it, and it will be mailed to
them. Address,

MUNN & CO., 361 Broadway, New Yark.

ICE HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 39. Price 10 cents. To be had at this office
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and of all newsdealers.
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ZHA B LE for swift runo.ng.

Chas. A. Sehieren & Co.
i Ferry 8t., New York.
416 Arch St., Phila.
86 Federal St., Boston

ON STEAM BOILERS —A LECTURE
iJ M. Allen, delivered in the Sibley College course.—
The steam boiler, its construction and mansgement.
reut types of boilers. Material, Methods of riveting,
Fractures Boiler ex plosions.
AMERICAN SUPPIL.EMENT, N .

Contained in SCIENTIFIG
Tobehadat this office and from all newsdealers.

BY THOS ReiRe 70 SECUR

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENCLAND.

SOLID EMERY WHEELS.—BY T. D.

Paret.—Early forms of emery wheels and their defects. .
Vulcanite wheels. The tanite wheels. Testing of tan-:
ite wheels at Stroudsburg. Best workma s;l‘uds for:
emery wheels. Bursting of emery wheels. ests for
emery wheels. Comparative merits of American and -
English emery wheels. With 2 engravings. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, N
Price 10 cents."
newsdealers.

0, 533. Price 10 cents.

. 1\0TICF to Users of Steam Pumps.
We have received followmg letter in
lé%gard']t% ﬁr:e of (12“ No. 5 11»6111 (slbj

eam Je mpa.elevating ch pipe ;
of water more than 50 feet_high
“L'ANSE, MICH., Feb 24 1883.
“ VAN DUZEN & T1Fr, Cincinnati, 0.
y ‘' Money could not buy the Jet of us

not give your No.5 ‘' L for 4 §700 pump,
. equal distance to raise.

**N. A. Litchfleld, Supt. Mich. Slate Co.’?
We make’l‘en Sizes of these Pumps. Prices $7 to $75.
0. « | Capacities 100 to 20,80 gallons per hour. State for what
To be had at this office and from all | purpose w%p‘{edand sendfor atalogue of *‘ Pumps.”’

DUZEN & 'I‘IF’lsuCiucmnati. 0.

RUBBER BELTING, PACKING, HOSE,

AND ALL OTH]:R KINDS OF

RUBEBEER GOODS,

—FOR—

MECHANICAL and MANUFACTURING PURPOSES.
The Largest and Most Extensive Manufacturers in America.

THE GUTTA PERCHA AND RUBBER MFG. CO.

New York, Chicago, San Francisco, Toronto.

10 MAUTAVTORERS, PATETERS
(R CONTRACTORS,

Estimates will be given and contracts made by the
Household Sewing Machine Co,, for the manufacture of
machinists’ tools of any description. Will manufacture,
under contract patented specialties.

‘We are also prepared to do Japanning and Plating in
large or small orders. Correspondence solicited. Ad-

. WITHERBY, RU(:G & Ri1CH A RDSON. Manufacturers
i of Patent Wood ‘Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly ooccupied
oy R. Ball & Co., Worcester. Mass. Seud for Catalogue.

T1GHT&SLACK BARRELMacy Npy
- ASPECIALTY 2o

JOHN GRtENWOOD &CO.
ROCHESTER N

dress

Hougsehold Sewing Machine Co.,
Providence, R. L )

 Testing
Machinery

For Business and Scien-
tific purposes.
Illustratedcatalogues fur-

shed on application to

TlT\lUSOLSEN&Gﬂ.,ﬁoo No, 1%th 8t Phila., Pa.,U. 8. A,
RADIT OF CURVATURE GEOMETRI-

cally cunsidered.
Hio1 of & new melkad of det ermining the tadil of corea
ture uf Juany plane cerves by very almple graphle con.
atroction, the proposed mode of operation being baaed
vpon tho fundumenta idens of segarding o line a8 gen-
i erated by t.hemutmn of 1 ptﬂnt. the tangent ms Lo di-
‘rection 0f that matinn at a iven Instant. and the normal
alug as U line jn motion. With 12 figures. Contalped io
HLIICVT'IF!(‘ AMERICAN “\UI‘I”[ B EATH, Nas,
534, Ton centa each.

om ull newadeslera.

MODELand g SeudforCirciar,

XPERIM ENTA C.E.Jones&Bro,

CINCINNATI, 0,
WORK seetsiv, ’

(Mantion' ioa thiu Papet}

Naw Catalogueof Valuahle Papevs

conta
free c)m/rqat/o any address.
MUNN

teed by thougande of Bratclass Munufectarsre
and Mérharies onthelr best work, [ta aetess
hw; Brought a it ofinitetuzs copying usin every

podiibie.  Remember that aON LY C
]m up’s Liywid (zipe in man oot wilely

RUSSIA GEMENT CO.,

TIE ARC ELECTRIC LIGHT. A RE-

cent address before the New York Electric Light Asso-
ciation ?‘{ 0 Daft, giving a brief review of the history
ot electric lightmg,showlug what it has accomplished
!in the past, and what are its future possibilities.
: Hedges’ Electric Lamps. Description ofa very curious ;
ferm of eléctric regulators exh ibitedat the Par{s Electri- !
cal Exhibition, hy Mr. Kellingworth Hedges. With 4
cuts. Both of these papers are contained in SCIENTI¥1C
AMERICAN SUPPLEMENT, No.315. Price 10cents. To
be bad atthis office und from all newsdealers.

"p THE CURTIS
RETURN
STEAM TRAP.

For returning steam condensed un-
der pressure automatically into the
boiler, whetlier taken from above or
below the biiler Mivor, e\%i:auut. pIrTY
orwaste. Muanyfactur S

GIRYIS - “REBOLATUBRGY; | £

'* #0STON, MASS.
‘Send for Circular No. 19.

HUINE

GLOUCESTER MASS
Banmpla by mlllé‘.l:. mmpl

To be hadat this office and

& CO.. 461 Broadway, N Y

RICE AUTUMATIC CUT-OFF ENGINE.

Self-Contained. Sensitive Governor.
O Balanced Valve. High Speeds.
Y Stationary Ou!ers. Beat Economy.

Gold HedaJ Ctncmnatt xxmm 1884,

THE JOHN T. NOYE MFG. c0.,

BUFFALO, IV. T

¢
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men, of all classes, need good books in the line of ;

Persons desiring a '

BEST and most RELI-

unless another could be had. I would :

By Prof. . MacCord, Se.D—Kxpiang-
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Scmmvrnc AMERICAN THEPLEMENT, 8 t"

THE AMEATAN BELL TELERRONE

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
J - 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, and liable to suit therefor.

THE SCIENTIFIC AMERICAN
. TECTS' AND BUILDERS' EDITION is issued

ARCHI-

_monthly. $2.50a year. Single copies, 25
icents. Fortylarge quarto pages, equal
to about two hundred ordinary book
pages; forming, practically, a large and
splendid Magazine of Architecture,
'richly adorned with elegant plates in colors,
and with fine engravings; illustrating
the most interesting examples 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 residences, city
and country, including those of very
moderate cost as well as the more expen-
sive. Drawings in perspective and in
color are given, together with full Plans,
Specifications, Costs, Bills of Estimate,
and Sheets of Details.

Architects, Builders, and Owners will
find this work valuable in furnishing
‘fresh and useful suggestions. All who
contemplate building or triprovinig homes
aor erecting structures of any kind, have
before them in this work an almost end-
less series of the latest and best examplés from
which to make selections, thus saving
tine and money.

Many other subjects, including Sewer-
age, Piping, Lighting, Warming, Venti-
lating, Decorating, Laying Out of
Grounds, ete., are illustrated. An ex-
tensive Compendium of Manufacturers’
Announcements is also given, in which
the most reliable and approved Building
Materials, Goods, Machines, Tools, and
Appliances are described and illustrated,
with addresses of the makers, ete.

The fullness, richness, cheapness, and
convenience of this work have won for it
‘the Largest Circulation of any Archi-
tectural publication in the world. Sold
by all newsdealers.

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

Building Plans and Specifications.

In connection with the publication of
the BUiLDING EDITION of the SCIENTIFIC
AMERICAN, Messrs. Munn & Co. furnish
1lans and Bpecifications for Buildings of
every kind, including Publie Buildings,
Churches, Bchools, Stores, Dwellings,
Carriage Houses, Barpd,  ete. In this
work they are asgisted by able and ex-
perienced architects.

Those who contenaplate building, or
who wish to alter, improve, extend, or
add te existing buildings, whether wings,
porches, bay windows, or attigroons, are
in¥ited tocommunieateswith the nuder-
signed. Our work extends to all parte of
the country. Estimates, plans, and
druwings promptly prepared. Terma
moderate. Address

MUNN & CO,
361 Broadway, New York.

PRINTING IN KS.

THE ‘““Qcientific American® is printed with CHAS.
ENEU JOHNSON & CO.’S INK. Tenth andLoma"
hard Sts,, Phila., and 47 Rose St., opp, Duane St., N. Y,
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