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Inslde P’age, each insertion - - -« 23 cents aline.
Page, each insertion - - - $1.00 a line.

The above are charges per agate line—about eight
words per line. T'his notice shows the width of the line,
and is set in agate type. Kngravings 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 agearly as Thursday morn-
ing to appear in next issue.

STEEL BALILS.
For Anti-Friction Bearings, of
Best Cast Steel. Hardened,

round, and urnished, from
» 3-161n. to 2 in. diameter.

In quality and density of metal,
n uniformity of temper, and in ac-
curacyand nicety of finish warrant-
ed unequaled.

W’ Samples and prices on applica-

Simond’s Rolllng-Machlne Co,, Fitchburg, Mass.

IBRONZE XRELIEFS

Make an Everlasting Portrait. We produce them from
photographs of yourself or departed friends. Perfect
likeness every time. 8. A. BAILEY,

Mention this paper.

J

Box 983, MIDDLET®WN, CeNN.

AL

AND FINE GRAY IRON AL:SO STEEL

EABLE: ) CASTINGS FROM SPECIAL

SDEVLIN & CO.¢ FINE TG s PAT

FINISHING .
LEHIGH A\J’E & AMERICAN ST. PHILA !

JTHOMAS

gress in.—By A. Macpherson. Regenerative system of
retort firing. Improvements in gas purification. Burn-
ersand regenerative lamps. 'T'he Welsbach gas light,
Paraffn asa rival of coal gas, oil in gas muking. Prices
of residual products, Contained in SCIEXTIFIC AMERI-

AN SUI'PLKMENT, 301. Price 10 cents. 1'0 be

0.

DELAFIELD’ $ PAT. SAW CLAMP

With saw for cutting metals.
hack-saw blades. In use overtwo years in all parts of
the country. The new clamps have the edges bevelled
that bold the saw. By mail, with one blade, 50 cents.

Saves all the broken

Sculptor, .

A

ber

New Cas Engi

“The Baldwm

Ezxhibited at the late American Institute Fair, New York.

four horse-power engine in connection with storage bat-

tery, running #4 incandescent electric lights (and without -
battery, 32 lights), giving a perfect light, with all the steadi-
ness that can be obtained from the high-speed steam engines
in common use for electric lighting

and permitting any num-
on without affecting the

d

of lights to be shut. eff or turne

remaining lights in the slightest degree. A marvel of beauty,
perfection, and power, adapted to lighting, pumping, and all
urposes where a safe and cheap power is required.
actured and guaranteed by

Otis Brothers Kk Co..

Manu-

Elevators aud Hoisting Machinery,
38 PARRK ROW, NEW YORK.

THE COPYING PAD. —HOVV TO MAKE

and how to use; with an engraving. Practical dirzctions
how to %regare ‘the gelatine pad, and alse the aniiineink
by which the copies are made; hew to apply the written :
letter to the
Contamed in SCIENTIFIC AMERICAN SUPPLEMENT, No.

3%. Price 10 cents.
newsdealers m all pans of Lhe country

HW.JOHNS'
'ASB&E‘SW&
STEAMPACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE,

H. W. JOHNS MFG. CO.. 87 Malden Lane, N.Y. L
PHTHISIS.—A PAPER BY DR. H. C.

" ENTIFIC AMERICAN SUPPLEMENT,

Extrablades8}'' x 3'', * Star, 17 cents eac h, 70 cents per -

dozen, by mail. Blades 8”x1" = St ubs,” 35 cents each,
by mail. Discount to dealers.

NOROTON MFG. WORKS, Noroton, Conn.

Muakes g perfoct
Pipe Wreneh of any
serew wrench. Seod
fur cireelur. renla

i TT. I A"I‘
\('A’l‘h.}.l l‘ (J Hox
140, K. Y.

THL AMBRIEAN BBLL T

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 Electriec 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 or its licensees responsible for such
unlawful use, and all the consequences
thereof and liable to sunt therefor.

-_Autumancc"‘Engmes

Huoriznnial and Verlical

! Specially adapted for Electric
i3 ].lghnnir. acht and Hoist-
ng Engines. Turbine water
~ whe 1s. Constructors of Special
inery of an descrlptmn.
1ANUF' G L().q YORK, PA., U.S.A.

SHIP WAVES.—BY SIR WILLIAM
Thomson. A lecture delivered before the Institution of
Mechanical Engineers.—Definition of wave. Thediffer-
ent kinds o1 waves. Waves produced in water by bouts
and the wind, How the wave procession is kept up,
Effect of aelip's build in causing waves: Witheight
figures, (ontainued in SOIENTIFIC AMERICAN SUPPLE-
MENT No. 613. Price ten cents. To be had at this
office and from all newsdealers.

Yol

CHARTER'S GAS ENGINE,

2t0 25 H. P. The Simplest, most Reliable, and
Economical Gas Engine
in existence.

Lights.

Independent of gaqworks when !
desired, and makes its own
. gas at'a cost ef 63 cents per
<i M feet, or about one cent per
| hour to ench indicated H. I’.

A Yerfectly Safe
Purposex.

for All Places and
New York Agent, JOHN J. BOCKIE, 47 Dey Street.
Chicago Agent, H. H. LATHAM, 318 Dearborn Street.

Williams & Orton Mfg. Co.

P. 0. Box 1a8. STERLING, ILL.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIEN'TIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors uf Patents
for Inventors.

In thisline of business they have had forty-on~ years
experience. and now nave unequaled facilities for the
preparation of Patent Drawings, Specitications, and the

tates, Canada, and Koreign Countries. Messrs Munn &

0. alsoattend to the preparation of Caveats, Co;i{ngms
for Books. L.abels, Reissues. Assignments. and eports
on Intringements of Patents.
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 pro=
cure them; directions copcerning Labels, Copyrights,
Designs, Patents, Agpeals. Reissues, Infringements, As-
suzrgnelgbs. Rejected Cases, Hints on the Sale of Pa-

etc
)

gnsecutmu of Applicationa for Patents in the United

We also send, freeof charge, a Synopsis of Foreign Pa. :
I

tent Laws, showing the cost and method of securing ;
patents in all the principal countries of the world.

MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 64 F Street Pa-
cifi¢ Building, near ’Ith Btreet, Washingron, D

Wood, describing in detail the new treatment of con- :

sumption by sulphureted hydrogen. Contained in ScI- .
No.594. Price 10 -
cents To be had at this office and from all newsdealers. -

RESERVATION MEAT

Without gg shell met od
Apply to DR. SALZER, 613 Park Ave., Bammore, Ma.,

pL]
s QF“ -\\-,&"N.‘ng"‘ .
COPPER TUBES. TSRS, 2
TRELT BRAGS BRASSYIRE 7 TR0 mt

i Mention this paper.

'PANAMA CANAL.—A PAPER BY DR.

An impulse at every revolution. *
Perfect steadiness guaranteed '

W. Nelson on some of the difficulties te be overcome in
the prosecution of this work. Damming the Chagres -
River. Extent of the earth cutting. Ocean tides. The
climate. Prevalent diseases. Cost of the canal in lives. .
Cost of the work. Contained in SCIENTIFIC AMERICAN .
SUPPLEMENT, No. 6003. Price 10 cents. To be had at -
this office and from ali newsdealers.

ad ; how to take off copies of the letter.
For sale at this office and by all .

CASTING METALS UPON (,OMBUSTI-

ble Materials.—A paper by A. E. Outerbridge Jr., de-
scribing a process of casting iron and other metals upon

lace, embroideries, fern fronds, and other combustible -
contained in SCIENTI- -

. materials. With 4 illustrations.

. FIC AMERICAN SUPPLEMENT, No. 601. Price 10 cents.

To be had at this office and from all newsdea]ere

Tovetyse Pumage,

Expose an Immense Heated
Surface.

Extract allthe Heat from
the Gases. Furnish Pure
Warm Air in Abundance.

Fourteen Years of Test.
Universally satisfactory, ©

Send for ¢ Our Furnace Book.”
i Abram Cox Stove Co,,
MANTUFACTURERS,

Phlladelph!a and Chicago.

INVENTORS and others desmng new artlclesmanufac-
i turedand introduced, address P. O. Box 86, Cleveland, O.

1 The Original Davalcanized Packing
CALLED THE STANDARD Az it is thePncking by which

-all others are compared.
t‘[-cpr no packing as JENKINS PACKING unless
stamped with gur “Trade Murk.”

| JENKINS BROS, {isisiis ugion

b4 Dearburn #t., ¢Chlengo.

ROCK BREAKERS AND ORE CRUSHERS

we manufacture and supply at short notice and lowest rates, Stone and @re Crushers, con-
taining the invention described in Letters Patent issued to Eli W. Blake, June 15th, 1¢55, to-
gether with NEW AND VALUABLE IMPROVEMENTS, fozlvvlgch Letters Patent were granted
1 Crushers s
structed under the supermtendence of Mr. Marsden, who, for the. past
he mnnufacrure of Blake Crushers in this country and Englan 2
L CO., Mianufacturers, Ansomn, Conn.
RK and PHILADELPHIA.

May 1ith and July 20th, 1580, to Mr. 8. I.. Marsden.

oconnected w
FARRE]L, FﬂU DRY and MACHINE

COPELAND & BACUN, Agents, NEW YO

g)plled by us are con-
wenty years, has been

Steam! Steam!

We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market.

A Large Lot of 2, 3, and 4-H. Engines

With or without boilers, low for cash,

B. W. PAYNE & SONS,

Elmira, N. Y.

Box 15,

Address JOIIN A ROEBLING 'S SONS, Manufactur- :
for Arc or Incandescent Electric ! er{}vTreutou. N.J., or 117 LiberLy Street, New York,

heels and Rope for conveying power long distances.
i Send for circular.

3LEAD SMELTING.—A FULL DESCRIP-

" tion of the Lewis Bartlett process, by William Ramsay; .
-illustrated with 9 engravings.

Motor .

All business intrusted to .

.let the advertising
some other paper for the SCIENTIFIC AMERICAN, when -
selecting a list of publications in wmca you aecide 1t is ;
for your interest to advertise. This is frequently done, '
for the reason taat tne agent gete a larger commission

Contained in SC]ENTIFIC
AMERICAN SUPPLEMENT, No.5393. Price 10 cents.
To be had at this office and fromall newsdealers. _

T0O 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 allthe 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
paper. e wants circulation. This he
advertises in the SCIENTIFIC AMERICAN.
agent intluence you to substitute

from the papers having-a small clrculatmn than is allow-
ed on the SCIENTIFIC AMERICA.
For rates see top of first column of this page, or ad-

MUNN & €O., Publishers,
" 361 Broadway, New.Yorlk.

rinted news- -
as when he -
And do not |

'STORAGE BATTERIES FOR ELEC

tric Locomotion.—A paper by A. Reckenzaun. offerin,
few facts and figures relating to the present state of the

subject of the applicaiion of storage batteries to ]oco- |

motive purposes.

Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.

625, Price 10cents. To be badat

his officeand from all newsdealers.

FBIBB'S Celthrated Oricinal
5 rg EA LTIMORE
racs HEATERS
To werm ayper and Jawe» roeme
The Handssemrst and Mowt Fega
avmical ConlSlaves n the warlds

B. C. BIBB & SON
S4ove Foondere, Balijmors, Kd,
FARBLETIED SLATE RANTEIA
Now srnd Beantiful Damxng

'S cientific Book (atalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, inciud-
ing works on more than fifty different sub jects.
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,

@eﬁMPLETE STEAM PUME:
+ ONLY SEVEN DOLLARS

DEMAND THI&, PUMP
oF YOUR

VaNDuzeN & TIFT.

SOLE MAKERS
INCINNATI,

_ O s

PROPULSION OF STREET CARS —
A paper by A. W.Wright. in which an endeavor is made
to solve the problem us to. the amount of powerrequired
te start a street car and keeb it in motien T AV erage
cenditions. Contiined in SCIRNTIFIC AMERICAN SUP-

PLEMENT, N0.' 533. Price 10 cents. To be had at thig
. office and from all newsdealers.

WEITMYER PATENT FURNACE

BOILERS OF EVERY DESCRIPTION.
IDE Automatic Engines, Traction ana Portable Engines
STEANM ROAD ROLILERS.
Manufactured by Foundry and Machine Department,

Harrisburg, Pa., U. S. A.

'ICE and REFRIGERATING MACHINES

.The Pictet Artificial Ice Company (Limited), Room 6, Coal &-Iron Exchange, New York.

© 1888 SCIENTIFIC AMERICAN, INC.

a'

Will be .

361 Broadway, New York, |

EMER®Y GHINDING_
FOLISHING MACHIMEF
THIRD BNO GUMBLEL AND. PHILA .

CHEMICAL AND ALLIED INDUS-
tries.— By Watson Smith. An eiaborate report upon
~the objects illustrative of the progress, advance. and
I g}esenn position of the chemical industries shown at the
' Manchester Royal Jubilee Exhibition. Contained in
SCII!\TIFIC AMERICAN SUPPLIEMENT, NOS. 627, 62N,
29, 630, 63:2. Price 18 cents each or 5) cents for the
sernes To be had at thls office and from all newsdealers.

RORACUSE MALLEABLE RONWORKS

i W B .BURNS PROPT®

JAMES B. EADS.—AN ACCOUNT OF
- the life and labors of this eminent engineer. Witha
- portrait. Contained inSCIENTIFIC AMKRICAN SUPPLE-
MENT, No, 592. Price 10 cents. To be bad at this
office and from all newsdealers.

CHALLENG

CIEBEL M'F

BRASS WORK

—— Euston, Bean.

HOW TO MAKE AN INCUBATOR.—

Full directions. illustrated with ? fieures. Also direc-
.tions for operating the appuratus. Contuined i
SCIKNTIFIC AMERICAN SUPPLEMENT, No. 612, I'ricel
cents. To be had at this office and from all newsdeaiers.
PEREECILY

AUTOMATIC CUT OFF ENGINE S THNRAES

[,1m-lunc‘rlmtn UPON Scmmac AND PRACTICAL P RINCIPLES
LL ENGINE Co. ERIE PA,

Wanted 50,000 Suwyers and Q
s Aw Lumbermen to send us their b A w s

full address for a copy ot Emerson's §3- Book A

‘gmall Brasb Werk a Mudels
Alsn A 1: fnal Plyml,ng.
T. L. HeKREEXN

of A WS. Weare first to introduce NATUR-
AL GaAs for heating and tempering Naws
with wonderful effect uwpon impreving their
quality a‘.{ld touzhness. enabling us te reduce
prices.
EMERSUI\ SMITH & CO. (Ltd.),
Beaver Falls, Pa.

L EEE
Sreientific dmervican
The Most P;iz::;:igfl;a;::?; the World,

Qniy 83.00a Yenr, includm
42 Numbera o

w
S

Postage. Weekly.
E0r,

This widely circulnted and splendidly lllustrated
paper 18 publisted weekly. Every number contains 8ix-
teen pages of useful information and a large number of
i original engravings of new inventions and discoveries,
- representing Engineering Works, Steam Muachinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, T elegrapby, Pbotography, Archi-
tecture, Agriculture. Horticulture, Natural ITistory, etc.
Complete List of Patents each week.

Tenrwus 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 deollnrs by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particnlars.

. be safest way to remit isby Postal Order. Draft, or
Express B{QRI‘Y Order. Money carefully placed inside
of gnvelopes, securely sealed, and correctly addressed,
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.
-_——

TEE

Scientific American Supplement.

This is a separate and distinet publication from
THr SCIENTIFIC AMERICAN, but is uniform therewith
. In size, every number containing sixteen large pages full
of engravings, manyof which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is publisbed
weekiy, 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, Geclegy, Mineralogy,
" Natural History. Geography, Archaeology. Astronomy,
- Cbemistry, Electricity, Light. Heat, Mechanical Engi-
-neering, Steam and Railway Engineering, Minibg,
1Ship Building, Marine Engineering, Photogriphy,
I[xechnolozy, Manufacturing industries, Sar.itary En«
' gineering, Agriculture, Horticulture, Domestic Econo-

- my, Biography, Medicine, ete. A vast amount of fresh

. and valuable information obtainable in no other pub-

lication.

+ The most important Envineering Works, Mechanisms,
. and Manufactures at home and abrosd are illustrated
and described in tbe SUPPLEMENT.

Pricefor 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. Single copies 10 cents. Address
and remit by postal order, express money order,or check,

MUNN & Co., 361 Broadway, N. Y.,
Publlshers SCIENTIFIU AMERICAN

Builders Edition.

- THE SCIENTIFIC AMERICAN ARCHITECTS' AND
- BUILDERS’ EDITION 1s issued monthly. $2.50 a year.
. Single copies, 25 cents. Forty large quarto pages, equal

|t0 about two bundred ordinary book pages; forminga
" large and splendid Magazine ot Architecture, rich-

i1y adorned with elegant plates in colors, and with other
fine engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
allied subjects.

A special fgature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings im
Pperspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this nagnificent work
have won for it the Largest Circulation of any
IArchltectuml publication in the world. Sold by al
ynewsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

HE ‘‘Scientific American®® is printed with CHAS,
ENEU JOHNSON & CO.’SINK. Tenth and Lom-
berd Sts., Phila.,and 47 Rose St., opp, Duane 8t., N. Y,
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