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age, each insertion « = « #1.(H} a line.

The above are eharges per agate line—about oight

This notice shows the width of the ling,

e. may head adver-

te line, by measure-

ment, as the press. Advertisements must be

received at publication office as early as Thursday morn-
ing to appear in next issue.
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THE HAMMER TELEPHONE. —BY L
De Locht Luhyea. Description of the appara

operation, and the a rent contradiction by n of the
Bell theory of continuous and undulating currents in
. telephonic’ trangmission. With 2 illustrations. Con- ;
tained in SCIENTIFIC AMERICAN SUPPLEMENT No.

5. Price 10 cents. To be had at this office and from
wadseslers. . .

ARTESIAN

gells, (1} and Gas Wells, g;ilhd
:‘;gmtect. We ufacture
to drill n.ndoompiete samr:‘qPorb-
able Horse Power and M

Machines torlooto
600 ft. Sendﬁcents forillusirated

catalogu
Plel'ce WellExcavatorCo.
New York.

!
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RUBBER BELTING, PACKING, HOSE,

AND ALL OTHEB KINDS OF
BUBBER G-OODS,
MECHANICAL and MANUFAOTUBING PURPOSES,
The Largest and Most Extensive Manufacturers in America.

THE GUTTA PERCHA AND RUBBER MFG. CO.

New York, Chicago, San Franclsco, Toronto.

CLARK’S NOISELESS RUBBER WHEELS

No more Splintered Floors.
Different 8tyles. Catalogue Free.
GEU. P. CLARK,
Box L. Windsor Locks, Ct.

EPPS’S

CRATEFUL-COMFORTING.

COCOA

Brrnes* Foot-Power Machioery.

Complete outfitsfor Actual Worksnop
Business. Read what a customer says:
* Considering its cal?aclt,y andthe ac-
curateness of your the, I do
not see how it can be produced at such
low cost. The velocipede foot-power
is simply elegant. I can turn steadily
for a whole day and at night feel as
little tired as i I had been walki
around.’ Vet,lve Catalogue a
Price List ere F.&JO HN BARNES
Co. Address 1999 Mamn St.. Rockford, T1l.

PRIVCIPLFS INVOLVED IN THE (COXN-
struction of High Spoed Fogloes—A leeture hy C.T.
Porterin the Sibley Colieyge {ourse. The firat chapter
in the bistury of Blgh specd onginssrmg in its appli—
ciaticn to siRrionarygongince. entures of the high-
rpeed horizontul cngine; the bed ptele; the crank and
Fonft: ba'snclog; truth of consttuctlon, With 7 flg-

THE AMERIGAN BELL TELCPHONG G0

95 MILK ST., BOSTON, MASS..

This Company owns the Letters Patent
granted to Alexander Graham Bell, March.
7th, 1876, No. 174,465, and Janunary 80th,
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 farnish-
ed by it or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.
CANNED FOOD.—AN INTERESTING
1istory of the canned food industry as carried on in the
State of Malne. Contalned in ScIENTIFIC Aummcmn

SUPPLEMENT, NO.499. Price10cents. To be had at
his office and from all newsdealers.

ares. Contalned In SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 3446, Prico 10 centa, ‘To be had at this office
zuld from ull npwedezlery.

THE DINGEE &*comn GO’S
BEAUTIFUL EVRR-BLO

ROSES

or 1 ,.re I.E
) o 8 Yen‘m r.mrl" n. pe wgh‘“smm

i: Pst '\fuvelues 3 ﬁneas atandard sores in differ-
entsizesindprices: mndsmm.vmon-
satela to all poin

DIRECT PHOTO-TYPOGRAPHY AND

Photo-litbo tgra ,phy by the throm-alhumen procass.—De-
scription of a process that ﬁlvea aready meams of repro-
J

ducing on zinc the finest stlppla or grain sketches, and
saves the labor and delay o makin
delicate task of king!&;} he first
plate. th 3 igures. ntained in SCIENTIFIC AMER-
ICAN BUPPLEMENT, No. 501. Price 10 cents. To be
hadat this office andfrom all newsdealers.

u transfer and the
mage on the metal

CARY & MOEN ¢
2£SCRIPTION ¢,

DSrEEL SPRINGS Nawvcak o

ICE- H QUBE AND REFRIGERATOR. |
Direptions and Dimenstons for congtruction, with obe |
lllnstrstion of oold honse for Emaervfnn frult from
aeancn t0 HeRADT. The air 1s kept d purg through- -
out the year At & temperaturs of ‘frmu ot 3. Con. !
talned in SCIENTIFIC AMERICAN BUPPLEMENT No. 116,
Price 10 pentg. To be nad at this office and of all news-
Gemlers.

Mineral Lands Prospected.
Artesian Wells Bored. ?erinr Stationary En-
gnes, spm.,ull adapted to Elactrin Liic purposes.

uilt by PA. umm 1 DRILL Co., Birdsboro, Pa.

‘ERBY AL BUGG & BICHABDSON Manuo/actnrers
of Yatent W of every dEmtrip-
tion l‘wmt es unsurpassed. Shop formerly oechpled
bY R. Ball & Co., Worcegter. Masa, Send for Catslofte.

A New Drill Chuck,
THE HARTFORD.

OUS PLANTS mﬂl &
3 TO 12 PLANTS $| ,f,g,}g,,ggg o
OurN ewis iid e, 58 pp. besneuly 00finest RADIT OF CLR\ ATURE QEOMETHRI-
varnetiesotRoses' e af{ hruhs, & vally eonaidered. By Prof. . MacCord, 5e.D.—Explana-
Cli 'Vines, an Flower tion of & hew method of determining 1he mall of curve-
Seods, and tella huw tn uwthem—FRLE tora of many plane curves by very simpte graphle vons
Address T DINGELE & CONARD COw Btructinn, the proposed moda uf operation helng based
Rose Growers, West Grove, Chester U Pas apon the fundamenta! idens of r arding a line a3 gen- - |

erated by ihp motion of B point, the tAngent me the di-
rection of that motion 8t v given {ngtant, und tha normal
Rleo 4R & line in motion. ith 12 figures, Contalned 111
BCIENTIFI{ AMERICAN SUPPLEMESNTH, Nos. 537 and
538. Ten cents each, To be hadeat this oftice and
frum all nowsdeulers.

Telegraph and Electrical

tteries, %vemom ndels, Ex erl. '
for

‘RAILS FOR STREET RAILROADS.—
Aﬂnaper by A. W. Wright, C.E., discussing the compar-

ve value of iron and steel as materials forstreet rail-
road ralls. Contained in SBCIENTIFIC AMERICAN SUP-
PLEMENT, No. 499. Pricel0 cents. To be had at this
office and from all newsdealers.

BARREL, KE@,

Medical
aental Work, and fine brass castings. #en
Hogshead, alogue C. B, JONES & BRI, m.fcmnnu. [F
AND 18 jmparemt to us that you mention this paper.
ST&V% MﬁeﬁulNERL LEATHER BELTING
er mgt’ es manue best and most reliable Byl
by ever iutrodu ed. Made.be

C.

. & HIEREN & CO.
Arch 8t., Phi]adelphla BT ederal gt

St New York 416
reet Boston.

A FTAIR OFFER.

If you will put a JENKINS BROS., VALVE on the worst place you can find, where you
cannpt keep other Valves tight, and if it ia not perfectly tight or duliénot hold SEeam, Oils;-Acids,
Or other fluids longer than any other Valve, you may return it, and your money will 1:¢ refunded

Trass Boop Driving. B+« & B. Holmes,
BUFFALO, N, Y.

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

JENKINS BROS.,

71 Jokn Sty New York. 13 So. Kourth St., Phila.

No. 1 holds O to 15 in. Price, $7.00.
No. 2 holds 0 to 3{ ine ‘ Price, $3.00. !
&7 It cannot be exceled. Address
THE CUSHMAN CHUCK CO.:
Hartford, Conn,

Or any dealer in machinista’ Tools.

A SKETCH OF ROMAN BUILDING i
Oonstmctinn—ﬂ W. T, Gldrleve {Prize essay). Anin-:
m‘) PHDH m-, m which the subject 19 considered un- .
der (1) the principles and forms of Roman construction,
proeesses an metho and (3) materials and work-
manship. Conta, IENTIFIC AMERICAN SUP-:
PmeNT, No. 503. Ptice 10 cents. Tobe had at this
office and from all newsdealers.

VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS-

PROVIDENCE.: R.I.

GAS FOR COOKING PURPOSES.—BY | 4
W. L Macadam, F.C.8. Advantages of gas ove;st‘ caal for ;

gements for C
With AR engrav Conhinad in
ENT, No. 499 9 Price
Dews-

SCIENTIFIC AMERICAN SUPPLEK
‘1‘0 c{mts. To be had atthis offiee and 1mm
ealers.

HISTORY OF "ll:HE E%]?I}CI;%‘IEICALA Aan’[:
he U. 8. Patent Office.—By C. J. Kintner. ni
‘:stting glsta J of tna growth gf electrical science in this
country, sod notices of wg:e of the more imper<zat
models in possession of the Patént Office. ntained in
Scmn-un’f‘: Alx)xenmcsu SUPPLEMENT No.
)

PATENTS.

ME SRS.MUNN & CO,, in connection with the publi-
oeation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solieitors of Patents
for Inventors.

In this line of business they have had forty-one wears
apricuss, and now have wnegualed facilities for the
preparation of Patent Drawings, Specitications, and the
prosecution of Applications for Pateiis in the Unifed
Btates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation 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
Temssnadle terms.
mram&lﬁlet sent free of char,

nformation about

curs

e, On applicatlou. con-
(.4

atents and
em; directions concerning Labels, Copyrig?
Designs, Patents, Appeals, Reissues, Infringements, As-
%‘L%‘c’“‘ Rejected Cases, Hints on the Sale of P
We also send, fmo a Synopsis of Forel Pa-
Laws, showi { mt %n ethod o ecunnzgn
psatents ln all the pﬂncipnl countries of the world.
HUNN & CO., Solicitors of Patents,

361 Broadway, New York.

. ical agents.

Price |
at this ofice and from all news- .

- MEDICATED SOAPS.— A PAPER BY
. Dr.John V. Shoemaker, describing thirt; du!erent kinds

ot medicated s0aps, and ‘pointing out_the diseases In
TIoh the aee o e iadicatad.  Contained in
sc TIFIC AMERICAN SUPPLEMENT, No. 503. Price

:10 cents. To be bad at this office aud from all news-
: dealers.

PATENT

JACKET KETTLES,
Plain or Porcelain Lined. Tested to 100 1b.
pressure. Send for Lists.

D, BURR & C
614 and 616 Market St., Philadefphia. Pa.

THE ER(.;)IS)II%‘IG POWER O]!‘;1 I‘;:E _,A
paper by Dr. J. 8. Newberry, e re of a
glacial geriod, and the imrprgrmnee otmfaciera a8 ggolog-
14lacial Topography, 't Deposits, Exca-
. vation of Lake Basins, Mode of Glacial Erosion.
tained in SCIENITFIC AMERICAN SUPPL
499. Pricel0 cents To be had s.t this oﬂice nnd trom

all newsdealers,
'I'BE CURTIS
RETURN
STEAM TRAP.

CAPILLARY TUBRES, SPONTANEOTS
Motion in.—, C. Dechurms npon the appllca-
tlon of elestr!
censlonal motlon of 1

nestll%n helin shudrled {)Iél a rtni;:'.l sl.af\dbot{nt
For returning steam condensed un- tth 10 engraviogs of Apparatng un detalla, Contain-
der pressure automatically into the | 2 1o BOIENTIFIO AMERICAN SUPFLEMENT, Fn.

Price 10 cents. Tobe had at this cfice und from wll

boller, whether taken fromabove or
oewadeslor.

below the boiler lever, without loss
_or waste. Manufactured by

"THE CORTIS REGULATOR CO.,

BOSTON, MASS.
8end for Clrcular No. 19.

ICE-HOUSE AND COLD ROOM.—BY R.

EVERY USER OF MACHINERY
SHOULD LEARN

How to Use Loose Palleys.

Useful information on this sub; ect

. Hatfleld. With directigns for comstruction. Four our ** .
engravings. Contained in SCIENTI¥FIO AMERICAN SUP- i .é%g%g‘elem to any a?' t&logue No
PLEMENT, 59. Price 10 cents. To be had at this office

and ofe" ‘newsdealers. VAN DOZEN & Trrr, Glnclnna.ti. 0.

ASBEBTOS GEMENT FELTING,
ASBESTOS AIR CHAMBER,
ASBESTOS LOCOMOTIVE LAGGING,
ASBEBTOS LINING FELT, ETC.

87 MAIDEN LANE,

NEW YORK.
CHISAGS, PHILABELPNIA, LONDSH.

BRANCH OFFICES.—No. 6 and @3¢ F Street, Pa-
cifio Bullding, near 7th Btreet, Washington, D, C,

Samples and Iilvsirated Pamphlet “Steam Saving and FireProol 1 Malarid” Froe by Ml

© 1887 SCIENTIFIC AMERICAN, INC.

1035 Milk St., Boston.

apar b
(Rtyt.n t.ge study of the ppontanasos ag-
Rids in B-a‘m]lm'y tobes—the ;

PUILLLEYS.
Order from our “Special List.””

THH JOHN T. NOYE MFG. OO,
BUFFALO, N. X,

:THE TRON AND COAL DISTRICTS

- of Alabama.—An interesting paper, with map showing
the position of the mineral districts of the State. Con-
tained in SOIENTIFIC AMERICAN SUPPLEMENT, No. -

8500. Price10cents. To be had at this ofice and from

all newsdealers.

OF THR'

Srientific Jmerican
The Most Popnlar%‘:ll:nt:ﬁ&:s ;.aper in the World.
Only 83.00a Year. includin

Postage. Weekly.
ear.

This widely circulated and splendidly illustrated
paper i8 publisted weekly. Every number contains six-
teen pages of useful iuformation and a large nulnber of
original engravings of new inventions and discoveries,
representing Engineering Works, team Machinery
New Inventions, Novelties in Mechanics, Manufuactures,
Chemistry, Klectri ity Telegraphy.Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Readers ind in the SAXNTIXID
AMRRICAN a popular revoms of tlié best sclentific in-
formation of the day; and it is the aim of the publishera
to present it in an attractiveform, avoiding as mucb 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 circulutes,

Terms of Subscription.—One copy of the SCIEN-
' TIFIC AMERICAN will be sent for one year—52 numbers—
- postage prepaid. to any subscriber in the United States
| or Canada, on receipt of three dollars by the pub-
' lishers; six months, $1.50; three months, $1.00,
¢ Clubs.—One extrn copy of the BCIENTIFIC AMERT-

_ CAN will be stipplied gratlsfor every ctub of five subscribers
' at $3.00 each ; additional copies at same propertionate
rate.

The safest way to remit is by Postal Order. Draft, or
Express Money Order. Monecy carefully placed inside
of envelopes, securelysealed, and correctly addressed,
seldom goes astray,but is at the sender’s risk. Ad-
dress all letters and make all orders drafts, etc., pay-

e NETITIT & cOo.,
361 Broadway, New York.

Numbers a

Scientific American Supplement.

This is a separate and distinct publicatfon from
THR SCIENTIFIO AMERICAN, but is uniform 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 mut papers by t writers in
all the principal departments of Science and the
Deaful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archseology. Astronomy,
Chemistry, Hlectricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econc.
my, Biography, Medicine, e c. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profuselyillustrated with
engravings.

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

Price for the SBUPPLEMENT for the United States and
Canada, $5.08 a year, or one copy of the BCXENTFIC AM~
ERICAX and one eopy 0f the SUPPLEMENT, both mailed
for one year for $1.00. Address and remit by postal
order. express money order, or check,

MUNN & Co. 361 Broadway, N. Yo
Pablishers SCIENTIFIC AMERICAN.

To Foreign Subscribers.—Under the facilities of
- the Postal Union,the SCIENTIFIC AMERICAN is nowsent
: by postdirect from New York, with regularity, to sab-
- scribers in Great Britain. Indfa, Australia. and all other

British colonies ; to France, Austria, Belgium, Germany,

RRussia, and all other European States; Japan, Braxil,
| Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTTIFIC AMERICAN, one year; $9, gold
for both BCTENTIFIC AMERICAN and BUPPLEMENT for
one year. Thisinciudes postage, which we pay. Remit
by postal or express money order, or draft to order of

MUNN & CO. 361 Broadway, New York,

PRINTING INKS.

““Bcientific American” is printed w‘lth CHAS
ENEU JOHNSON & CO.8 T\pK

h‘ld 8ts., Phila., and 47 Roee 8t., pop. Dnane 8?,. N.Y.
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