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The above are charges per agate lme—about eight
words per line. This notice shows the width of the line,
and is.set in ngatn type. Engravings may head adver-
tisements at-the same rate per agate line, by measure-
ment, a8 the letter press. Advertisements must be

received at publication office as early as Thursday morn-
ing to appear in next issue.

INVENTORS OF . ©
INV TYPEWBlTERs

Will favor us, sl very likely themeelves, if they wlll
anbmit to us models of Type Wniting Machines, with
& view to pur selection fur manufaetnre of thobest,

Pope Mfg. Co., Boston.
PEROXYD OF HYDROGEN. —THE

method of preparlag it, and its use as a bleaching agent.

Centained In BCIENTIFIC AMERICAN BUTEFPLEMENT, No.
3. Price 10 cents. To be had st this office and

all newsdealers.

cents a line.

Inasiﬂe 1.00 a line.

THE For Hose, Cuffs, Sleeves, Drawers,

'\ szkms, and Dentists’ Rubber
NCHOR Dam
oFPoRTERs. B, A, Pl}LLAR ; *Boston, Mass.

DRIVING-BELTS.—A PAPER BY
John Tullls, dxscussin the comparative vslue of various
kinds of beltin Main driving-beits. Patent leather
chain belting. Half-twist belts. Cotton belts. Leather
ropes. With 8 engravings. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 50:2. Price 10 cents. To
be had at this office and from all newsdealers.

To Business Men.

B The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. 1ts circulation
is muny times greater than that of any similar journal
now published. It goes into all the States and_ Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something

more than to see his advertisement in a printed news- :

paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
.selecting a list of publications in wmcn you decide 1t is
for gour interest to advertise. This is frequently done,
for the reason tnat tne agent gets a larger commission
from the papers having a small circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

dress
MUNN & CO., Pnblishers,
361 Broandway, New York.

ARTESIAN

gella.l?d :n‘g Gas Wslla.d:mﬁ
contrac epth from
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T
.tn dril and wompleta sgms. Porc-
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The Origizal uvaeenied Paukmu
CALLED THE STANDARD 2 & ot are somsperca. <
. tﬁ.‘;’l‘;)%%t w!l]toh g:s_,“‘i!’ll‘%a ;:M'{E'kN.’I’HNS PACKING unless

DIL WORKS MAGHI

Trunsmisuinu n]‘
penuinn Brl

OWera.
KEN,

Tr
Badl other uppllcutluns of

Trenton Iron Co.
WORKS and OFFICE, TRENTON, N. J.

New York Office—COOPER, HEwITT & CO., 17 Burling
8lip. Philadelphia Office—22 and 24North Fourth Street.

WELL- BORING BY STEAM WITH A
Spring-pole.—By B. S. Lyman. With illust ations of the
apparatus emp]oyed. Contained in SCIENTIFIC AMERI-
CAN SUPPLKMENT, NO. 534. Price 10 cents. To be had
in thxs omce and from all newsdealers.

B‘EST and most RELI-
A B LE for swift running.

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

THE IRON AND COAL DISTRICTS
of Alabama.—An Interesting paper, with map showing
the position of the mineral istricts of the State. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
500. Price 10 cents. To be had at this office and from
- all newsdealers.

THE DINGEE & CONARD CO’S
BEAUTIFUL EVER-BLOOMING

ROSES

For 18 Ye rs our Greuc Ep
istributin, 0S We ha.ve all tha
ntestNovelnesnn ﬁnutamndardm 9 in
entsizesandpricesto sultnl].WesendsTBona,van-
OUS PLANIS safely by mail or to all ta,
$8to $2

3 T0 12 PLANTS s l. = per Hiandrs

u:\lcwl.wu €88 pp. ineat
ieties of Roses, the best g%) bs, &
it o B Rewand T
eeds, a) w t| em—
Adaress THE DINGER & CONARD co..
wera, West Grovahester Co. Pae

71 Jnlnhsn'eeh N.Y.
JENKINS BBUS 105 Milk Street. Boston
v (13 wo. Fourth St., Phila;
HYDROSTATIC PRESSES,
ENCINES, BOILERS, CASTINGS
WM. TAYLOR & BONS,
= 258339 Adnma St., Broeklym, N. ¥,
PATENT
JACKET KETTLES,
Flain or Forcelain Lined. Teated to 10 1b.
pressure, Hend for Lists.
HAND, BURR & CO
614 nod 61§ Market St., Philadeiphia. Pa.

CRATEFUL-COMFORTING.

COCOA

THE HAMMER TELEPHONE.—BY L.
De Locht Lubya. Desdription of the apparatus. Its
operation, and the appatent contradwtlon ¥ it of the
Bell theory of contmuous and unduiatingcurrentsin
'elephomc transmisgion. With 2 illustrations. Con-
n  SCIENTIFIC MERICAN SUPPLEMENT No.
85. 'rica 10 cents. To be had at this officeand from
all newsdealers.

CLARK'S NOISELESS RUBBER WHEELS

No more %plintered Floors.
Different Styles. Catalogue Free.

GEU. P. CLARK,
Windsor laocks, Ct.

THE TELEMETROGRAPH. —DESCRIP-

tion of an apparatus for obtamlng very accurate to;

graphlcal drawings. With 6 engravings. Confalne
CIENTIFIC AMERICAN SUPPLEMENT, No. 500.

(11 clents. To be had at this office and from all news-
ealers
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Box L.

Uaed by thousande of firstclasy Manufacturers
and Mechapics omthelr best work, Its muccess
hu brought & lot of imitators cop; 11;} usin every
pogsible. Remember that * OMNLY G E NUIKE

*a Ligquid Glus ia manufactured solely by

\HUSSIA GEMENT cu LOUCESTER MASS

nmple by lukil We! larnph

Bteam [rrilling Machinss for 1 to
€00 ft. Bend 6 centeforillustrated

catalogue.
Piarce a]IEx envntnr(} o.
ew York

'EGIAL MACHINER

F‘or Grinding and Polishing

l}nfn‘lml by The Semersworth Maehine Co.,
2. R. W ARB, Asta,

154 Lagf street, CHICAGO,
Write for Circulars.

WITIIEBBY RUGG & RICHARDSON Manufacturers
of Patent W ood ‘Working Machinery of every descrip-
tlon Facilltles unsurpassed. Shop formerly occupied

Ball & Co., Worcester, Mass. Send for Catalogue.

Mention this paper.

COLD AS A CATUSE OF DEAFNESS.—A
ehort but comprehensive paper by Dr. Theodore G iffin,
answering the two important questions: How can the
‘l effecta of cold upon the ears be prevented? and
econdly, How can they be cured after they have been
developed? Contame in SCIENTIFIC AMERICAN BUP.
LEMENT. No. 265. Price 10 cents. To be had at this
omoe from all newsdealers.

Telegraph and Electrical

Medical Bsttenes. gwentors’ 1\§odels Hx erl-

aental Work, and ﬂne brags castings. 'Bon

oatalogue C.E. JONES & BRO, mneinn-u.o.
Jtis jmportant to us that you mention this paper.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
Aamine improﬂments. aird to, act as Solicitors of Patents

p ess they have had forty-zny'years’
agw have unequaled facililies Sr
tent Drawings, Speciteations, ufid

f Ap tions for Pate ts in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to t hepreparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, 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-
taining full information about Patents and how to
cure them ; directions concerning Labels, Copyrights,
Designs, Patents. Appeals, Reissues, Infringements, Ase
atgnmegg‘s, Rejected Cases, Hints on the Sale of Pa-

]

‘We also send, freeof ci a Synopsis of Foreign Pa-
tent Laws, showing thm and method of securing
patents {n all the principal countries of the world.

MUNN & CO., Solicitors of Pntentl,
31 Broadway, New York.

BRANCH OFFICES.—No. 622 fnd 6% Fitree§ Pa-
oific Bullding, near 7th Street, Washington, D. C.

the
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- RUBBER BELTING, PACKING, HOSE,

AND ALL ommm KIND8 OF
RUB B ER G— ooOoDsSs,
'RENANICAL und maiv nﬂcrmnu; PURPOSES,
The Largest angl Most Extensive Manufacturers in America.

THE GUTTA PERCHA AND RUBBER MFG. CO.

New York, Chicago, San Francisco, Toronto.

$I0 00 to $50.00 s

ness. Magic l.anterns.and Views of popularsub-
ects. Catalogues on ﬂFDlicatloll Part 1 Optical, 2

athematicnl, 3 Metaorological, 4 Magw Lanterns, etc.
L. MA NASSE, 88 Madison' Street, Chicago, Ill.

Barnes’ Foot-Power Machinery.

Complete outfits for Actual Worksnop
Business. Read what a customer says:
*Considering its cs,pacity and the ac-
curateness of your No. 4 Lathe, I do
not see how it can be produced at such
low cost. The velocipede foot-power
ts simply elegant. 1 can turn steadily
for a whole dafy and at night feel as
little tired as if I had been walking
around.” Bescri mve Catalo ue and
Price List Free, JOHN BARNES
Co. Address 1939Mam St, Rockford. 11,

|RADII OF CURVATURE GEOMETRI-

vally considered. By Prof. C. MacCord, Sc.D.—Explana-
tion of a new method of dete mining the radii of curva-
ture of many plane curves by very simple graphic con-
struction, the proposed mode of operation teing based
upon the ‘fundamental ideas of regarding a line asgen-
erated by the motion of a point, the tangent as the di-
rection of that motion at a given instant, and the normal
also as a line in motion. With 12 figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENTS, Nos. 337 and
538. Ten cents each. To be had at this office and
from all newsdealers.

iE
F‘ E-‘;‘ELL..

WHY DOES STEEL HARDEN ?—BY
Willlam Me ca¥f, C.E. An interesting paper showing
what has thus far been done in the way of gathering
facts ﬁ)reparatory to an attempt to determine what l.re
the chemical or physical changes that occur in the

nomens of hardening, tempering and annealing of s eel
Full details of the experiments made by the author and
others during the last five years, and statements of the
Contai ned in BCIENTIFIC AMERICAN
SUPPLEMENT, Nos. 223 and 224. Price 10 cents each,
Tobe had at this office a d from all newsdealers.

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
and of all newsdealers.

"ASBESTOS YeMERT FELTING,
AIR-CHAMBER COVERING.
LOCOMOTIVE LAGGING.
ASBESTOS LINING FELT.

Samlas and Hiustrated Pamphlel “Steam Savmg and FlreProl Mteruals" Free by Mail.
H. W. JOHNS MANUFACTURING CO.,

SOLE MANUFACTURERS OF
H.W. Johns’ Fire and Water-Proof A bestos Roofing, Sheathing, Building Felt,
Asbestos Steam Packings, Boiler Coverings, Roof Paimts, Fire-Proof Paints, etc,
VULCABESTON, 2oulded Piston-Rod Paeking, Rings, Gaskets, Sheet Packing, etc.

wstablished 1858. 87 MAIDEN LANE, NEW YORK.

CHIEADS, L‘H‘ﬁ‘ .ll.l‘ill.l.

© 1887 SCIENTIFIC AMERICAN, INC.

| for pud yea® for ¥i.00, ~Addrese gmd

8% ANERICAN BELL TELERRONE K0,

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 it orits licenseesresponsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

PRINCIPLES INVOLVED IN THE CON
struction of High Speed Engines.—A lecture b{n
Porter in the Sibley Coliege Course. ‘The first ¢ ptet
in the history of high speed engineering in its appli-
cation to etationary engines. Features of tbe high.
ﬂeed horizontal engine; the bed plate; the crank and

; balancing; truth of construction, With 7 fig-
ures. Contained in SCIENTIFIC AMERICAN SUPPLE--
MENT, No. 546. Price 10 cents. To be hadat this office
and from all newsdealers.

PULILIEYS.

Order from our ¢“Special List.”?

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

5 cientific Amevican

FOR 1887.
The Most Popnlar Seientific Paper in the World.

Only $3.00 a2 Ygeur, inclandin

%Posmze. Weekly.
umbers a ‘

ear.

This widely cil'cnluted and splendidly illustrated
paper is publisked weekly. Every number contains gix-
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, Manufugtures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tectare, Agriculture, Horticultu e, Natural IHistory. ete.

All Classes of Readers find in the SCIENTIFIC
AMERICAN & popular resume of the best selentific in-
foraintion of thé day; and it fs the’ aim of the publishers
to presentit in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. Itis promotive ot knowledge ‘and prog ess in
every community where'it circulates.

Ter'ms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
Ppostage prepaid. to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
Mshers; six months, $1.50; three months, $1.00.

Clnbs.—One extra copy of the S8CIENTIFIC AMERT-
CAN will be supplied gratis for every dub of five subscriders
at $3.00 each; additional copies at same proportionate
rate.

The saf st way to remit is by Postnl 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,drafts, ete., pay-

able ti
Y nMTUITIT & co.,
361 Broadway, New York.

Seientific Am';rﬁ;; Supplement.

This is a separate and distinct publication from
THE SCIENTIFIC AMERICAN, but is unitorm therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is 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, Archaology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vastamount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

The most important Enjineering Works, Mechanisms: i
and Manufactures at home andabroad are represented
and desc ibed in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or One copy of the BCIENTIFIC AM-
ERIGAN andoe copy of the SUx-pLann;mled

Li

order. express mﬂney‘{}rd.er, ot gheck,, . »
MUNN & Co.. 361 moudway. N. ¥,
Publishers SCIENTIFI0 AMERICAN.

To Koreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN Isnowse t
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia.and ail other
British colonies ; to France, Austria, Belglum, Germany,
Russia, and all other Buropean States; Japan. Brazit,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canadaexcepted,
$4, gold, for SCIENTIFIC AMIRICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
by postal or express money order. or draft to order of

MOUNN & CO.. 361 Broadway, New York.

PRINTING INKS.

**Scientific Ame ican” ig printed with CHAS..

:[ ENEU JOHNSON & CO.’S INKE, Tenth and Lome
bard Sts., Phila., and 47 Rose St., opp. Duane St,, N.Y.
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