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“Wdvertisements.

Inside 1’age, each insertion . =« 73 céntsaline.
Back Page, each insertion - - - 81,00 a line.

The above are charges per agate limme—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 next issue.

STEEREIL. B ALIS.

For Anti-Friction Bearings, of
Best Cast Steel. ardened,
Ground, and Burnished, from
8.16 In. to 2 in. diameter.

In quality and density of metal,
I in uniformity of temper, und in ac-
f' curacy and nicety of finish warrant-
ed unequaled.

&~ Samples and prices on applica-
tion.

$imond's.Rolling=Machine Co.,Fitchburg, Mass.

T0 BUSINESS MEN.

e value of the SCIENTIFIC AMERICAN a8 an adver-
usmg medium cannot be overestimated. Its circulation
i8 many 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 intinence you to substitute
some other puper for the'SCIENTIFIC AMERICAN, when
selectinga lgat.of publications in wuicn you decide 1t is
for your interest to advertise. This is frequently done,
for the reason tnat tne agent gets a larger €ommission
from the papers having a smull circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

Forrateg.see top of first column of this page, or ad-

dress
MBNN & C().. Publishers,
1 Broadway, New York.

THe KUDAK CAMERA

Makes 100 Instantnneous
Pictures by simjly pressing a
Ml button. Aprybody can use it who

can wind & watele  No focusing.
wit tripidd. Hapld Rectilinear
J.ens. Photograpts
ITITE Objects. an
be used indoors.
Divisien of Labor
—Operuior can finish
his own pictures, or
send them to the fac-
tory to be finished.
Moroccocovered Ca-
mera, in handsome
sole-leather case,
) loaded for100 pictures,
¥or full dwcﬁyhon of ‘Koduk"see ScI. AM., Sept. 15,

Price; 825.00. Reloading, $2.00.
The Eastman Dry Plate & Film Co.

Rochester, N. Y. {18 Oxford St., London.
Send for copy of Kodak Primer with Kodak Photograph.

ICE-BOATS — THEIR CONSTRUCTION
and managemént. With working drawings, details, and
directions in full. Four_ engravings, showing mode of
construction. Views of the two fastest ice-sa: 1ling boats

used on the Hudson river in winter. y H A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE~
MENT, The same number also containsthe rulesand

1.
regulanons for the formation of ice-boat clubs, thesaile

ing and management of ice-boats. Pricel0cents.
LQKLYH‘, V. X, IT. B A

Bui]ders of Steam umps for 1igquids or Bemi- liqmdg
High Grade Yaconm anm Pilter Fress Pumps,
Alr Compresnals, AC Blowers; Feed Pumps,
Aghintors. (,nlldlinsﬂ's for Pans, lﬁng!nen, mrefin
I'mnpq. Yacuunm Apparatud, &ic.

wWATER MOTORS.
The most efficient and economi-
cal means of obtaining from one-
eighth to fifteen horse power and
upward. A motor which does
the greatest amount of work with
the use of the smallest stream
of water, specially adapted for

running cheaply and efliciently,

Printing Presses, Elevators,
Church Organs, Coffee Mills,
Sewing Machines, Lathes, Den-
tal Contrivances, and in fact,
any piece of Mechanism.
inghamton Hydrnuhc
% BIALE Street Binghamton, N. Y

T AMERIGAN BELL TELERHONE .

95 MILK ST., BOSTON, MASS.

FuwWer Lty

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 or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit thierefor.

n[\ruN k¢ U'
Hnm‘%ﬁﬂu 1 AYE & AMERLC,

PATEﬁTs

MESSE3. MUNN & (0. in nnecbmn with the publi-
eailon of the SCIENTIFIC A!{ RICAN, OOLinue L) ex-
- aroine huprovements, and to acL a8 Solieitore of Patents
for Inventors.
In thia line of businean they have Lad Porfy-omne peors
rience, And_ now have unequaied facilitier for the
prevaration of Fatept Drawings, specitications. and the
S{OBBGDHOD of Applicatione for Parenta in the U nited
utea, Canuda, and Foreigo {Tooniriea. Mesare Muonn &
Co. aiaonttend to the preparation of Caveats, Coprrighte
.for Booka, I.ahuie, Reiasues, Asgignmente, and Heports
o Infringements of Patents, Al buslness introsted to
them ig done with apecial care and promproess, on very
nmmble 1&rms
ampht sent free of charge, on application, enn-
win ng fullinformation about Patents and how 1o
curg them: directions concerning labels (‘opyng I&
Designa, Patents, Appenls, Rai Infr A, A
!u{nmem.s. Rejected {nses. ITints on the sale of Pa.
tants, &
we aluo send, freeof charge. a Synopsis of Koreipn Pa.
tent Lawe, showing the cnat and method of seeuring
patents in all the prineipal countrigs of the worid
N & 00. Solicitors of Patents,
NOH © ol Bﬁnaﬂg;’u. New York. P
T ~—HNo. and 621 ¥ fereet, Pa-
cﬂ!c Bunuing, near Tth Street, Washingtom, Ik £

| JENKINS BROS.{

"T'HE QRIGINAL [JNVULCANIZED P ACKING
CALLED THE STANDARD-

B8 Accept no packing asJ

Asilia the Packing by which
all others sre compar ed.

1NS PACKIVG unless stamped
with our **'I'rade Mark.”

®1JohuStreet, N. Y.

105 Milk Ntreet, llo-ton.
21 North 6th St., Phila.
54 Dearborn St., Chieago.

THECOPYING PAD—HOWTOQMAKE
and how to use; with alengraviog. Practical direetiong
how to re are the gelatine pad, and also the apiiineink
by whic: e co ies are made. huw 1o apply the written
letter to the ; how to take off coples of the lettar.
Contained in 2 CI'E\'l‘IE‘IC AMERICAN SUPPLEMENT, NO.
43N, DPrice 17 cents.  Forsale at this ofice and by all
oewsdealera io all parts of the country.

Scientific B ook (jatalogue
RECENTLY PUSLISHED.
Our newcatalogue containing over 100 pages, includ-

ing works on more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific Aumrlcau1
J(il Bl oadwny, hew Yolk.

THE GENERAT]UN OF STEAM. —A
lecture by Geo. H. Babcock delivered in the Sibley
College Course. I. The production of Heat. Furnaces
for burning bituminous and anthracite cosl, wood, saw-
dust. waste as, natura) gas, etc., described. 1L The
Generation of Steam. General prmm les to be observed
in the construction of boilers. With 14 figures. Con-
tained in SCIENTIFIC_ AMERICAN SUPPLEMENT, NOs.
624 and 625, Price 10 cents. To be had at this office
and from all newsdealers.

FO‘R SALE—STATE RIGHTS. For tho Best
Water Closet ja the World  HANITARY PLITMBIKG
MFG. Co., 910 Webster Street, Oakland, California.

un.—An exhaustive account of this new weapon and
of the experiments made with it; along with a descrip-
tion and {llustration of a proposed dynamite cruiser.
with6 igures. Contained in SCIENTIFIC AMERICA N SO -
PLEMENT, No. 593. Price D cents. To be had at this
oftice and from all newsdealers.

Barnes’ Foot-Power Machinery

Complete outfits for Actual Worksnop
Business. A customer says: * Consid-
ering its capacity and the accuracy of
your No. 4 Lathe, [ do not see how it
can be produced at such low cost. The
velocipgde foot-power is simply ele-
gant. 1 can turn steadily for a whole
day, and at night feel as little tired
as if I had been_ walking around.”
Descnptxve Price List Free
W. F. ¥ JOHN BA

RNE CO.,
1993 RUBY ST, Rockford. 11]
THE MODERN 1CE YACHT. — BY

full practical directions and specifications for the con-

the latest, most approved forms. Illustrated with en-

gravings drawn to scale, showing the form, position,

and arrangement of all the parts. Containedin SCIEN-

TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10

ceuts. To be had at this office and of ull newsdealers.
‘Wanted 50,000 Sawyers

SAw and TLumbermen to SAWS

send ustheir full address for a copy of Em-

erson’s §¥ Book of SA WS, We are first
to introduce NATURAL GAS forheating and
tempering Saws withwonderful effect up-
on improving their quality and toughness,

enabling us to reduce prices. Address
s EME SuN SMITH & CO. (Ltd.), s
Beaver Falls, 1’a,

VELOCITY OF ICE BOATS. A COLLEC.

tion of interestingletters to theeditor of the SCIENTIFIC
AMERICAN on the question of the speed of ice boats, de.
monstrating how and why it 18 that these craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFI(
AMERICAN SUPPLEMENT, No. 214, Price 10 cects. To
te had at this office and fromall newsdealers.

(‘.GPPER TUBES.
SHLET BRASGBRAGGWIR

INV ENTORS and others desiring new articles manufac-
tured and introduced, address P. O. Box 86, Cleveland, O.

H. W. Johne’ Asbestos Roofing,

87 Maiden Lane, New York.

H. W. JOHNS’
Asbestos Sectional Pipe Covering

A Non- l:nmluctlng Covering for Steam and Hot Water Pipes, Boilers, etc.

REABILY ATTACHED OR REMOVED BY ANY ONE.
EX. W. Johns Manufacturing Company,
SOT.E MANUFACTURERS OF
Building Felts,

Fire-Proof DPaints,
CHICAGO.

Liquid Paints, etc.
PHILADELPHIA. LONDON,

H|NISTS SUp

SEND |3 CENTS TH- CM
-ur- (LLUSTRATED UATALDLOL é‘
MONTGOMERY&CO 105 FULTON ST N Y J‘o“ CapiRs fe

PETROLEUM FWEL.—AN ACCOUNT
of the Pennsglvama Railroad’s experiments with the
guha.rt system of burning petroleum on locomotives,
also of the experienceof the Grazi-Haritzin Rall-
road with coul oil a8 a fuel. Contamed in SCIENTIFIC
AMERICAN SUPPLEMENT No. 615. Price ten cents.
To be had at this office and from all newsdealers,

[}HAR’[‘ERS GAS ENGINE

2t0 5 H.P. The Simplest, most Relmble, and
Economical Gas X
in ex1stence
An impulse at every revolution.
Perfect steadiness guaranteed
for Arcor Incandescent Electric

S
~
00

P£ LA-\THES e

ights.

lndependentot a8 works when
desired, and makes its own
ﬁns at a cost of 63 cents per

1 feet, or about one cent per
‘ hom to each indicated H. P,
- ; A Perfectly Sate Motor for
— Y T Al Places and Purposes.
New York Agent, JOHN J. BOCKIE, 47 Dey Street.

Chicago Office and Salesroom, 152 J.ake Street.

for circulars and prices, uddress

Charter Gas Engine Co.

P. 0. Box 14a8.  STERLING, ILL.
MOULDERS’ TOOLS.— A DESCRIP-

tion of the tools used by foundl&y moulders and their
uses. With illustrations of the different implements.
Contaived in SCIKNTIFIC AMERICAN SUPPLEMENT, No.
636. Price 10 cents. To be had at this office and
from all newsdealers.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSRBORO, PA., Builders of High Class
Steam Engines. Diamond Driiling and General
Machinery. Flour Mll] Rolls Ground and Grooved.

THE GREAT TELE‘%(‘OPE‘E OF THE
World.—A paper by Prof. John X, Rees, giviog a pooular
account of all ihe great telemcopes, their powers and
limitations and method of construetion. Cootalned in
HCIEXNTIFIC AMRRICAK BOPPLEMEST, No. Bi3%. Prire 1)
gents. To be had, at this office and trom al) newadealers.

1

THE CRANK'S STORY.—BY G. H.
Edwards, C.E. The part played b{the crank in develop-
ing the economy of steam in multiple cylinder engines.
With two figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 641. Price 10 cents. 'I'0 behadat
this officeand from all newsdealers.

and Experimental

wonmuﬁ MﬂnEls Machlnery, metal

or wond, made to order by MASOYN & RaUCH, slCCERBIOTE
to . F. Werncr, 62 Centré Street, New York,

ERIE ENGINE WORKS “iiraitieitns™

STATIONARY - Dcp
ZTRTICwWART - POF

IRRIGATING MACHINERY ON THE
! Pacific Coast.—By John Richards. An elaborate dis-
| cussion of the modifications that have had to be made
in irrigating machinery to meet the requirements of
local conditions in Califorpia. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT Nos. 624 and 625.
Price 10 cents each. T'o be had at this office and from
all newsdealers.

Woodworklng Machinery

FOR
Chair, Furniture and
Cabinet Mills,
LR Pattern Makers’ use
etc,

Rollstone Machine Co.,
48 Water Street, Fitchburg, Mass.

HOME-MADEINCUBATOR.—PRACTI-
cal directions for the manufacture of an effective incu-
‘ bator that bas been carefully tested and found to per-
i form all that may be reasonably expected; with direc-
tions for operating. With 4 figures. Con_ta.med in Sc1-
ENTIFIC AMKRICAN SUPPLEMENT. No. 630. Price 10
cents. To be had at this office and from all newsdealers.

Addrezs JONN A, ROEBLING '8 80N3, Manufactur-

ers, Trenton, N. J., or 117 Liverty Street, New vark.
18 aimd IRnpe for converine power lang distances.
r eircular.

Whee
| Bend io

THOS. F. ROWLAND, Pres.

THE CONTINENTAL TRON \WORKS,

BROOKLYN, IN. Y.,

SOLE MANUFACTURERS OF

JCORRUGATED BOILER FLUES

Under their own patents and those of SAMSON FOX of I.eeds, England.
MADE IN ALIL SIZES, WITH FLANGED OR PLAIN ENDS.
™ Take Ferry from10th or %3 St., N. Y., to Greenpoint. _&3

ICE and REFRIGERATING MACHINES

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

© 1889 SCIENTIFIC AMERICAN, INC

PNEUMAT[C DYNAMITE TORPEDO

Geo. W. Polk. A new and valuable paper, containing -
struction of the fastest and best kinds of Ice Yachts of |

L10

Lt DN WORKS

W B BURNS FROT ™

SYRACUSE MALLEAB

*JAMES  B. EADS.—AN “ACCOUNT OF
the life and labors of this eminent engineer. Witha
j portrait. Contained in SCIENTIFIC AMERICAN SUPPLE-
. NENT, No. 592, Price 10 cents. To be had at this
office and from all newsdealers.

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Kngineers,Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. 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
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.

SEVERN AND MERSEY TUNNELS.—
-Full description of these two important engineering
works, with two engravings. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 6004. Price 10 cents. To
be had at this office and rum au newsdealers

NICKEL

A MO

ELECTRO-PLATING

AFPARATUS

AND
MATERIAL
AHANGON VAN WINKLE &
NEWARK N |
32 LIDERTY ST N Y.
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Scientific dmerican

ESTABLISHED 1846.
The Most Popuiar Seientific Paper in the World.

Postage, Waaklr.

Ouly 83.00n Yenr, includin
a2 enr.

Numbers 0

This widely circulnted and splendidly 1llustrated
paper i8 published weekly. Every number contains 8ix-
teen pages of useful informstion and a large number of
original engravings of new inventionsand discoveries,
representing Engineering Works, Steam Mauchinery,
New Inventions. Novelties io Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for ong 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.—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to re i&by Postal Order, Draft, or
Express Money Order. oty earefully 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, etc., pay-

able to
IMTITIT & CO.,
361 Broadway, New York.
e —

TEXE

Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIC AMERICAN, but is unitorm therewith
in size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT {8 published
weekly, and includea 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, Archzology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Mariné Engineering, Photography; -
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub.
lication.

The most impertant Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERrICANand one copy of the SUPPLEMIENT, 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.,
Publishers SCIENTIFIC AMERICAN.

- e
Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDER®' EDITION is jssued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with elegitig plates in colors, and with other
flne engravings; illusry2ting the most interesting ex-
amples 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 resi-
dences, city ard country, including those of very mode
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, ete.

The elegance and cheapness of this wagnificent work
have won for it the L.argest Circmlation of any
Architeccural publication in the world. Sold by aR
newsdealers. $2.,50 a year. Remit to

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

PRINTING INKS,

‘‘Scientific American” ie printed with CHAS.
ENEU JOHNSON & €O.’8§ INE. Tenth and Lom-
bard Ste., Phila., and 47 Rose St., opp. Duane 8t., N. Y,
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