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cents a line.
Page, each insertion - « - 8 000 a line,

The above are charges per agate hine—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-
ing to appear in cext issue.

'u use the R()CKWELL PROCESSvior

HARDENING and TEMP NG
STEEL? If you donot.you are losing money ’I‘ools
tempered with it will do flve times the work than
when tempered by uu other method For harden-
ing steel 11, 13 unagualed, Price 83 per pound. Send
to THE ICKWELD, COMPA sunbury,
Pa., fora descrmuve circular.

LEAD SMELTING.—A FULL DESCRIP-

tion of the Lewis Bartlett process, by William Ramsay;
illustrated with 9 engravings. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 593. Price 10 cents.
To be had at this office and from all newsdealers.

H. W. JOHNS’
ASBESTOS:
COVERINGS.
For Furnaces, Hot-Air Pipes, etc.
FIRE-PROOF. NON-CONDUCTING.

839 of Fuel Baved. Has no Odor.

All of the heat is carried to points desired and
not wasted i cellars and flues.

H.W. JOHNS M'F'G CO.,
87 MAIDEN LANE, NEW YORK,

PROPULSION OF STREET CARS.—
A paper by A. W. Wright, in which an endeavor is made
to solve the problem a8 to the amount of power required
to start a street car and keep it in motion under average
conditions. Contained in SCIENATFIC AMERICAN SUP-
PLEMENT. No. 3533. Price 10 cents. To be had at this
office and from all newsdealers.
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This thermometer gives
a permanent and continu-
ous record in ink of the
temperature. The chart
indicating hours of the day
and days of the week gives

from 20° below zero to 110°
above. All
¥ are accuratel
and warranted.
cord is easily read and ab-
solutely correct. 1d
the leading instrument
dealers and opticians
throughout the United
States and Canada, and by

The DRAPER
MANUFACTURING CO.

Owners of the United
States and foreign patents,

152 Front Street, New York
Copyrighted.

Traper
R Iterarding
Thermumcter.

Pamin,

AIR, PURIFICATION OF.—BY D.
Prince, M.D. An experimental study in relation to the
removm from the air of the dust or particuiate material,
supposed to produce yellow fever, amall-pex, and other
nfectious disease. 1lillustration. Contalped in SCIEN-
'mrlc AMERICAN SUPPLEMENT, No. 569. Price 10
cents. To behad at this office and from all newsdealers.

Bize 14x20 in.

' DESCRIPTION
WIRE Oeat PERT] SPRiNGS. i

THE MODERN ICE YACHT. — BY

Geo. W. Polk. A new and valuable paper, containing
full pract.lcnl direetions and specifications for the con
struction of the fastest and best-kinds of Ice Yachts of
the latest, must approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts.
Tu‘:‘g AMERICAN SUPPLEM
ceuts.

Contained m CIEN~
MENT, No. 62 Price 10
To be had at this omce and of ull newsdealers.

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 Patents
for Inventors.

1n thia lme ot business they have had J‘ort
now nave unequoled for the
preplmnon ci Patent Drawings, 8] ecmcatlous. and the
gmaecntion of Applications for tents in the United
tates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Rooks, Labels, Reissues, Assignments, and porr,s
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
Teasonable terms
A vamphlet sent fee of charge, on application, con-
tainin u11 information about Patents and how to pro-
cure t directions concermnz Labels, Copyrights,
nteuts. Appeals, Reissues, Infringements, As-
signmgg&s. Re ected Cases, Hints on the Sale of Pa-

We also send Jreeof charge, a Synopms of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the prmclml eouxm'lea ot the world.
MTUNN & 0O., Solicitors ot Patents,
) ( 361 Broadway, New York.
BRANCH OFFICES.—No. 622 and 6% F Street, Pa.
c10o Building, near 7th Btreet, Wasbington,
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The' Original Unvnlcamzeﬂ Packing

CALLED THE STANDARD —Asetsthe Packing by whic

~STA

TRADE MARK

NBAR £

Accept no packing as JENKINS PACKING unless

stamped with our “ Trade Mark M

JENKINS BROS. {385

n Street, N. Y.
106 Mllk Streets Boston.,
18 So. Fourth 8t,, Phila.
54 Dearborn St., Uhlcaco.

HOW TO MAKE AN INCUBATOR.—

Full directions, illustrated with 7 fieures. Also direc-

tions for operating the apparatus. Contnined in

: SCIENTIFIC AMERICAN SUPPLEMENT, No. 612, Price

}10 c(leuts. To be had at this office and from all news-
ealers.

Steam! Steam!

We build Automatic Engines from 2 to 200 H. P., !

equal to anything in market. i

A Large Lot of 2, 3 and 4-H. Engines
‘With or without boilers, low for cash.

B. W. PAYNE & SONS,

Box 15, Elmira, IV. Y.

Sindign \
.,r.‘r.s.u»,wE

Mention this paper

ICEHOUSE AND COLD ROOM.—BY R
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 39. Price 10 cents. To behad at this office
end of allnewsdealers.

THE LHEHPEST AND BES’I‘

Woto E NGRAVING @-'

O PAHh PLRCE NE\Nr YURK

ON LY SEVEN DOLLA RS

PUmMp

DEMAND THid

OF YOUR
DEALER.

.\/AN DUZEN & 'I'iFT

SOLE I\.f'lAHE'F(‘:‘O ,

IMNCIMNMNATL,
ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construchou with one
fllustration of cold house for preserving fruit from

season to season. The air is kept dry and opure through.
out the year at a temperature of from 34 Con
tained in SCIENTIFIC AMERICAN SUPPLEMLN‘I‘ No 1 16.
Price 10 cents. To behad atthisoffice and of all news.
ers.

’ .carEqu 5] h

SPECATTYFINE, Immmmﬁridﬁj
By ur New Iigsst Pp\n(r:sj.,
Serd G:w-’sm“ 1'"' W RveSoecimens:

ICE- BOA'I‘S — THEIR CONSTRUCTION
and management. With warking drawisgs, details, and
directions in full. Four_ ¢ngravings. sho 'ing mode of
construction. Views of the two faatost ic -smb Hg 0ats
used on the Hudson river in winter. By H. orsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regula.fions for the tormntmu of ice-boat clubs, the saile
ing and t of ice-boats. Price 10 cents.

BUNLIGHT COLOR3 — A PAPER BY
Capt. W. De W. Abvey, explaining the caces of the
rridl APPeAraneG OFf the BUR In a fog. ith 7 illnstrations.
Contaived ln ¥NTIFI0 AMERIOAN SUPPFLEMENT,
No. 5%Wi. Price 10 vents. To be had at this offlce und
from all newadealsTa,
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ARBLE. Sole Manu=~
THE ACME WRENCH,

all steel, and warranted, 8 sizes.
South Canal Street. Chicago, U.
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VELOCITY OF ICE BOATS. A COLLEC.
tion of interesting letters tothe editor ofthe SCIENTIFIC
AummAN on the guestion of the speed ofice boats, de,
ng how and why it is that these craft sail
tnster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIQ
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To
e had at this office and from all newsdealers.

Oldest and L

RUBBER BELTING,

PACKING, HOSE.

in the United Btates.

JoHN H. CHEEVER, Treas..
J. D. CHEEVER, Dep’y Treas,

VULCAN]ZED RUBBER FARRICS
Por Mechaniral Parposas, .. -

Alr Bralze Eose

A Specialty.
RUBBER MATS,

RUBBER MATTING

AND STAIR TREADS.

NBW YORK BELTING & PACKING co., 15 PARK ROW, N. Y.

Branches: 167 Lake St., Chicago
Post & Co., Cincinnati, O.

308 Chestnut 8t., Phila.;

52 Summer St., Boston;
Plckhubeu (Frelhateugebief). €]

5 Hamburgh, Germany.

PATENT

JACKET KETTLES,

I4 Plain or Porcelain Lined. Tested to 100 1b.
pressure. - Send for Lists.

BURR & C
614 ana 613 Marviet Bt pmladeipnm. Pa.
AMMONIA SULPHATE.—A PAPER
by Watson Smith, F.C.8. Jescribin, éGruneberz’s apggm-
tus and process for maki sulphate of ammontia.
38 figures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 566. Price 10 cents. To be had at this
office and from all newsdealers.

SHIELDS & BROWNCO.

Manufacturers of
] Sectlonal

Steam, Gas and Water Pipes, Drums, Heaters, ete.
The Best Non-Conductor of Heat & Cold in the World.
Send for {1lustrated descriptive Circular, and name this paper.

143 Worth 8treet, 78 and 80 Lake St.,

NEW YORK. CHICAGO.

ELECTRIC WELDING.—A PAPER BY
Prof. Elthu Tbomson, giving an account of a new way
of utilizing the heatin eﬂects Of hea 3' electrical

rents for causing union get meta I.whether
of the same or of different muds wlth 4 figures. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
3? Price 10 cents. To be bad at this office and from
newsdealers.

ATCHMAKER

Before buylng, send for Price Liat of
Whiteom .nthe ehuter Fool-
Wheel and oar Frhie of [‘qulvﬂ.h‘!ltﬂo
Arvertean Wateh Toot £ u.,WaiLhum Musn.

NAVAL ARCHITECTURE.—AN IN-
teresting review, by Mr. R. Duncan, of the progress
that has been made in this branch of science during
the lagt fifty years. Contained in SCIENTIFIC AMERI-~
CAN SUPPLEMENT, No. . Price 10 cents. Tobe
had at this omce and n-mn acl newsdenlers.

ASK YOUR STATIONER FOR THE

JOHANN FABER LEAD PENCILS

THE BEST NOW MADE

CASTING ME'I‘ALS UPON (,OMBUSTI- i

ble Materials.—A paper by A. E.Outerbridge Jr., de-

scribing a process of castingiron and other metals upon :

lace, embroideries, fern fronds, and other combustiblie
materials. With 4 iillustrations. Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT, No. 601. Price 10 cents.
Tobe had at this office and trom all newsdealers

 T1HT & SLACK BRREL Macyyy

- JASPECIALTY Ln-

JOHN GREENW@OD &0
ROCHESTER N.Y,

NERY

GAB ENGINEERIN(,
gress ln—By A. Mecpher on.

Tatort Aring. Immoveme nta 1u ‘1{.“8 purifieation. Burn-
ars &N regensrative lamps. o Welsbach gad llight,
Perafio ae & rival of cosl gas, 0l in
of residual products. Cuntained in
DAN BUIPLEMENT, No, 601, Price 10 cents.
had at this office and from all newsdealers.
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Reueuerm.we ayetern of

%aa making. Prives
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B Leather Link Belt Co.

A newarticle in_Belting which
is made of small Leather Links
nined together with steel bolts.
hoy have been remarkablysuc-
cesstul for hard working machin-
A ery and belts run half crossed.
: B‘tr rices and particulars write
A8, A, SCHIEREN & CO,,
- 4’1 Ferry St.,, New Yorh; 416 Arch
&t., Phila.; 8 Federal St., Boston.

WHA_'f ;&iERiéAN’ ZOOLOGISTS HAVE

Done for Evolution—Ry Edward 8. Morse. Address of
the retiring president of the American Association for
the Advancement of Science, New York, Aug. 11, 1887.
An interesting review of ten years’work performed by
American Zoologists. Conmined in ScmNTrmo AMERI-
CAN SUPPLEMENT, NOS. 6097, 608 and 609. Priceld
3en{s each. Tobehadatthisoffice and from all news-
ealers.

USEFUL BOOKS.

Manutacturers, Agriculturists, Chemists, Engineers, Me-
chanics,#Builders, men of leisure, and professional
wmen, 6f all classes, need good books in the line of
theirrespectivecallings. 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 recently been published for
free circulation at the office of this paper. Subjects

SEVERN AND MERSEY TUNNELS.—
Full description of these two important engineering :
works, with two engravings, Contained in SCIENTIFIC :
ANERICAN SUPP LEMENT, No. 604. Price 10 cents, To |
behad at this ofice and from all newsdeslers. |

classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address,

MUNN & CO., 361 Broadway, New York,

xXtl

Shafting and Gearing,T®

ELEVATORS, EToO.

le Machinery, | T35 700D & L0.

Philadelphia, Pa.,

© 1888 SCIENTIFIC AMERICAN, INC.

OTENTIFIO AMERI- |
Tw he |

repared to furmeb the fAoesl gualhy o
T!lRlIU(f PUNCHYS and DIE= for KTAL
WORK, for the manufacture of which we have nn
Bgualled ‘fn.cilitlaa, Henry Liisstnn & Soeoa Incorporeteo,
Jubting Department, Froot & Laurel Ste . Fhita., Fa

THR AMERJCAN BELG TELEPRONE L0,

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. 186,781.

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 oritslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor,

PATNT RLGHTS TOR L.

APPARATUS FOR BUILDINGC

GONGRETE BUILDINGS AND WALLL,

County Rights, #50.  State 1ights, Fi0.
Bee desceriptive notice in B0 A eRICAN, May 22 18:4,
Bend for siréulars. Ransome 4 Moot gpomeary S, 5.5 .Cal

OF THE’

Sciendific Amervican

FOR 1888,
The Most Popular Scientific Paper in the World.

On 83000 e abers & eay. o Weekir

This widely circulmed and splendidly tllustrated
paper 18 published weekly. Every number contains six-
teen pages of useful information and a large number ot
original engravings of new inventions and discoveries.
representing Engineering Works, Steam Mauchinery
! New Inventions, Novelties in Mechanics, Manufuctures.
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History. ete.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific n-
formation of the day; and it is the aim of the pubiishers
topresent it in an attractive form, avoiding as much a8
possible abstruse terms. To every intelligent mind.
this journal affords & demstant 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 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 tbe pub-
lishers; . six months, $1.50; three months, $1.00.

Clubs.—0One extri copy of the SCIENTIFIC AMERI.
CAN wil be supplied 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 eealed, and correctly addressed.
seldom goes astray, but is at the sender's risk, Ad-
dress all letters and make all orders, draits, etc.; pay-

ableto
LTITIT & CO.,
361 Broadway, New York.
TE =

Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIO AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
| THE SCIENTIPIC AMERICAN SUPPLEMENT 18 publisbed
'+ weekly, and includes a very wide range of contents. 1t
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, Archsology Astronomy.
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
‘aecbnology. Manufacturing Industries, Saritary En-
gineering, Agriculture, Horticulture, Dome¢stic 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 Ensineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT 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 postai
order. express money order or check,

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

To Koreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN i8 nowsent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia, and all other
British colonies : to France, Austria, Belgium, Germauy,
Russia.and all other European States; Japan. Brazil, and
allStates of Central and Soutf America. Terms, when
sentto foreign countries,Canade and Mexico, excepted.
$4,g014, for SCIENTIFIC AMERICAN. one year - $9. gold
for both SCIENTIFIC AMERICAN anl SUPPLEMENT for
oneyear. Thisincludes pcstage, which we pay. Remit
ty vostal or express money order, or draft to order of

MUNN & CO.. 381 Broadway, New York,

PRINTING INKS.

*‘ 8cientific American isprinted with CHAS
EN EU JOHNSON & CO.'S INE. Tenth and Lom-
bard Sts., Phila.,and 47 Rose St., opp. DuaneSt., N. Y.
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