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Inside I’age, each insertion - - = ¥5 cents aline.
Back Page, each insertion - - - 1.1 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and isset inaJate 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 1&xt issue.

THE ARMSTRONG MFG. CO.

BRIDCGEPORT, CONN.
WATER, GAS AND STEAM FITTERS’ TOOLS.

Stocks and Diesfor Pipe, Bolts, and BrassPipe,
Wrenches, Pipe Vises, Pipe Cutters, etc.
Catalogues sent free on application.

VELOCITY OF ICE BOATS. A COLLEC.

tion of interesting letters totheeditor ofthe SCIENTIFIC
AMERICAN on the question of the sEeed ofice boats, de-
monstrating how and why it is that these_craft rai]
faster than the wind which propels them. 1lluatenied
with 10 explanatory diagrams. Contained in SCIENTIF G
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To
be had at this office and fromall newsdealers.

s-i-EEL BALLS.

For Anti-Friction Bearings, of
Best Cast Steel. Hardened,
Ground, and Burnished, from
; 3-16 in. to 2 in. diameter.
uality and density of metal,

in um ormity of temper, snd in ac-
curacy and nicety of finish warrant-
ed unequaled.

.8F Samples and prices on applica-
tion.

Slmond - Rolllng—ﬂachlna Co., Flummrg. Mank.

THE MODERN ICE YACHT. — BY
Geo. W. Polk. A new and_valuable paper. contatning
full practical directions 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 arrangemeut of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
ceuts. To be had at thls otﬂce and of allnewsdealers.

T'“E KODAK CAMERA

Makes 100 Instantancons
e Pictures by aimply pressing a
Twitton. AnFbody oan use it who
oan wind a4 wateh., Np focnsng.
No tripod, Itanid Iieetilinear
. Lens. P‘hotu;:m{pl:a
an

moving ohjcets
be usad indnors.
[}ivision of Labor
~-{Operator can finish
his own pictures, or
send them to the fac-
tory to be finished.
Morocco covered Ca-

loaded for100 plctures,
For full deseriplion 01 “Kodak™ see SCI. AM.; Sept. 15, ’88.

Price, $23.00. Reloading, $2.00.
The Eastman Dry Plate & Film Co.

Rochester, N. Y. | IS Oxford St., London.
Senad for copu of Kodak Primer with Kodak Phatogrraph.

PETROLEUM BOAT. DESCRIPTION
of a ?etroleum motor devised by Mr. Lenoir for the
ng sion of small boats. With 2 figures. Contained

CIENTIFIC AMERICAN SUPPLEMENT, No. 637.
Price 10 cents. To be had at this office and from all
newsdealers.

'DE'I.M'IEI.D’S PAT. SAW CLAMP

With saw for cutting metals. Saves all the broken
hack-saw blades. In use overtwo years in all parts of
the country. The new clamps have the edges bevelled
that hold the saw. By mail, with one blade, 50 cents.
Extrablades8%’' xX&'’, * Star, "7 cents each, 70 cents per
dozen. bv mail. Blades8"x !, * Stubs,” 35 cents euch,
mail. Discount to dealers.
NOR()TUN MPFG. W(lRKa, Noroton, Conn.

LEAD SMELTING. A FULL DESCRIP-
tion of the Lewis Bartlett vrocess, by William Ramsay ;

illustrated. with 9 engravings. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. A93. Price 10 cents.
To be had at thls officeand fromall newsdealers.

Barnes’ Foot-Power Machinery

ety Completeoutfitsfor Actual Worksnop
Business. A customer says: *‘ Consid-
ering itscapacity and theaccuracy of
your No. 4 Lathe, ( do not see how it
can be produced at such Jow cost. The
velocipede foot-power is simply ele-
gant. I canturn steadily for a whole
day, and at night feel as little tired
as if 1 had_been walkmg around.”
Descriptive Price List K
W & JOHN BARNEq Co.,
999 RUBY ST., Rockford. 1.

GLACIAL EPOCHS AND THEIR PE-
riodicity.—By Adolphe d’Assier. A presentation of the
considerations that tend to establish the fact that the
progressive cooling of the earth must, in the course of
ages, have produced circumpolar laclers and that the
periodic and alternate return of these in'the two hemi-
spheres is closely connected with the secular displace-
ment of the perihelion. Contained in SCIENTIFIC AMiR-
ICANSUPPLEMENT, NOS. 631 and 632._ Price 10cents
each. To be had at this office and from all newsdealers.,
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PATENTS.

MESSRS. MUNN & CO., in connection with the pubh-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
tor Inventors.

In this line of business they huve had forty-one years
erperience, und_now have uneguoled facilities for the
preparation of Patent Drawings, Specificatiors, and the
prosecution of Applications for Patents in the United
States, Canada. and Koreiga Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats.Copyrights
for . Labels, Reissues. Assignmentsy and Reports
on Infringements of Patents. All business intrusted to

them ig dorie with special care and prompthess, on very .

reasonable terms

A pamphlet sent free of charge, on application, con-
tuining full information about Patents and how to
cure them; directions conceming Labels, Copyrights,
Designs. Patems. Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-

nts, etc.

We also send JSreeof charge, a Synopsis of Foreign Pa~
tent Laws, showmg the cost and method of securing
patenis in all the é)l‘h](!l 1 countries of the world.

MUNN 0., Solicitors ot Patents,
361 Broadway. New York.

BRANCH OFFICKS.—No. 622 and 624 F Street, P&-

¢ific Bullding, near 7th Street. waahmlwn. D.C,

dell & Cn., Montgamery Ala; Bailey & Leb h\
Goodwin, Korfolk, V. Culumbn 1
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Walworth Cunstrue-
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'Ia Thos. . Bl & Coo,
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: At bagmn,w Adlf Leiteir,
Minm.; Hundle, 5 speoce & Co., Mliwuukw,
3 flynn & Hmrich, Ballimare; Forhas, lnd-
I lung [if3 ., Bt ‘Lou:ﬂa.nrl Katzas City: (.
Leeds & CoMin ueu[noh‘l, ELILColeman, Noew Orlt.a.lm.
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JAMES B. EADS.—AN ACCOUNT OF
the life and labors of this eminent engineer. Witha
portrait, Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 592, Price 10 cents. To be bhad at this
office and from all newsdealers.

CALL FTOR AND WSS
_,_ALJ ENKINS BROS.

71 John St., New York. 05 Milk St., Boston.
21 North 5th St., Phila. 54 Dearborn St., Chicago.

Scientific Book Latalogue atalogue

RECENTLY PUBLISHED.
Our new catalogue containing over 10 pages, includ-
ing works ou more than fifty different subjects. Will be
mailed tree to any address On application.

MUNN & CO0., Publishers Scientific American,
361 Broadway, New Yovk.

THE COPYING PAD.—HOW TO MAKE
and how to uge; with an engraving. Practical directions
how to prepure ‘the gelatine pad, and also the aniiineink
by which the COples are made; how t0 apply the written
letter to the gad, how to take off COgleS of the letter.
Contained in SCIENTIFIC AMERICAN

43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

RENTON Euam

UPPLEMENT, NO. |

AUTOMATIC CUT=-0OF

tA NCE VALVlF
H|ghest duty, economy, an ity guarant.ee

SECTIDNAL
F—EULATED AlR

§y;§g9§, BRowACo,

nlLEnaj]nuv‘S

AND ALL DTHFR
THE PHONOGRAPH.- -A DETAILED
description of the new and improved form of the pho-
MENT, 632. Price 10 cents. ’l‘o be had at this
oﬂiceandtrom all newsdeal(-rs.

emx ron Co. ’I‘l'enton,
FOR
B HOT &CILh SUWFA'\E
nograph just brought out by Edison. With 8 engrav-
OTTO GAS. ENGINES.

« Joy M'F
. VAN WINKLE, Agt., 91 Liberny St., N Y
IPES,
05,
B
AN, _J
ings. Gomained in SCIENTIFIO AMERICAN SUPPLE-
Over 235,000 Sold.

Horizontal ..... 0tto....Gas Engines.
Vertical Otto....Gas Engines.
Twin Cylinder..Otto....Gas Engines.

Gas Epgines

Combined.......Otto.. and Pumps,
Gas Engines

Combined.......Otto.. and Dynamos

OTTO GAS ENGINE WORKS,
CHICA60, PHILADELPHIA.

New York Agency,
18 Vesey Street.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.
pressure. gen

AIR, PURIFICATION OF.—BY D.
Prince, M.D. An experimental study in relationto the
removal from the air ofthe dust or particulate material.
supposed to produceyellow fever, small-pox. and other
infectious disease. 1illustration. Contalneqd in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 569. Price 10
cents. '1‘0 be had atthls oﬂice aud fr m all newsdealers.

JERIE ENGINE WORKS
CLEVELAND & HARDWICH |
WALNUT STReeT, ERIE Pa

STATIONARY . PORTABLE . SE M1~
PORTABLE, COMBINED AGRICULTURAL

ENGINES.STATIONARY,PORT"
JreLE VERTICAL BOILERS.

STANDARD T00L GO0.

ATIEIOL,, MASS.

MANUFACTURERS O

The Celebrated Chaplin Try and Center Square. Standard Steel Rules,

Steel Caliper Rules,

Surface Gaugcs, Bevel Protractors,

Pitch und Center (ranges, Hardened Steel Squares,
Graduated Steel Squares, Spring Calipers,

versal Bevels, Caliper Gauges, Improved
Tt " DLpth Gauges'. Screw

iers, Straight Edges, etc., etc.

. WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE.

STORAGE BATTERIES FOR ELEC-
tric T.ocomotion.—A parer by A. Reckenzaun, tffering a
few facts and figures relating to the present state of the
subject of the application Of storage batteries to loco-
motive purposes. Contained in SCiENTIFIC AMERICAN
SUPPLEMENT, No. 623. Price 10cents. To be hadat
thls office and fromall newsdealers.

OIL ENGINES,

For Printers, Steam Yachts,
pumping water, sawingwood,

aking ice-cream, Carpen-
ters, Mechanics. 1to8§ H.P.
¥uel, Kerosene. No dust.
Automatic in fuel and water
supply. lilustrated Cata-
logue free. See |11ustrated
notice in Sci. Am. Aug.4

% SHIPMAN ENGINE CO,

‘T.é Pearl 91, Boston, Msas.

AMMONIA SULPHATE —A PAPER
by Watson Smith, F.C.8., describing Gruneberg’s appara-
tus and process for ma:kl sulphateof ammonia. With
3 fleures. Contained CIENTIFIC A MERICAN SUP-
PLEMRNT, No. 566. Prlce 10 cents. To be had at this
office and from all newsdealers.

2 PRICES
Szrzd GFCC‘?S‘.&WR far&“’ﬁﬂtﬁ?ﬁmqm&.

PANAMA CANAL WORK ON THE.

| —An elzBorate paper on the present status of the work
on this important engineering enterprise, with a descrip-
tlon of the proposed provisional leck canal, with 9 illus-
trations. Contained in SCIENTIFIC AMERICAN SUP-
' PLEFMENT, No. 6:36. ice 3 cents. To be had at this
- office and ‘from all newsdealers.

The CUSHNMAN Patent
3 Pinion Geared Scroil Chucks
with their latest improvements
‘4 are unexcelled. Made in all sizes
j| from 22 inch to 12 inch diameter,
fy, &and are sold by the trade all over
the world.

Manufactured b
The Cushman € hnck Co.,s
Hm tford, Cénn.

INVENTORS and others desmn new amc]es manufac.
tured and introduced. address P. O. Box 86, Cleveland, O.

{W.JOHN

m&mm
STEAM PACKING

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

. JOHNS MFG. GU., 87 Maiden Lane. N.Y.
Shepard s New w $60 Screw-(:uttmg Foot Lathe

Foot and Power Lathes, Drill
Presses, Scroll 8 Atta
ments, Chucks. Mandrel&.".[‘mst
Drills, Dogs, Cali ers, ote.

Lathes on trial. - Lathes on
payment.

Send for catalogue of Outfits
for Amateurs or Artisans.

A ¢ h-

Gap Lathe, 8123,

"

134 Enst ‘2d Street

Cincinnati. Ohio.

THE GENERATION OF STEAM.—A
lectnre by Geo. H. Babcock delivered in the Sibley
College Course. I. The production of Heat. Furnaces
for burning bituminous and anthracite coal, wood, eaw-
dust, waste ®as, natural gas, etc., described. II. The
Generation of Steam. Generalprlncl%lesto be observed
in_the construction of boilers. Wi 4 figures. Con-
tained in SCIKNTIFIC AMERICAN SUPPLEMENT, NOs.
624 and6:25. PricelOcents. To be bad at this office
and from all newsdealers.

ICROSCOPES

Rarometers P!lnﬂrn,lravpinr Out fits ur Ammnxw: Fiel
Glasser,dc. W . H.W nlmi sley Philada,, Pa,
Tlus. price hsb free. Sendfor Specul B-ryu.n Lists,

oRMAGHC LANTERNS

WITH  Oil LAMPS HAYE NO EQUAL

Telescopes, Specta-
clea, Lantern Slides,

/1€ WS of sl SUBJECTC

|G e YeAsTERN PRICES cumRanTELL]

L.

AS
88 MADISON 3 CHICAGO 1L

: For
- Handling

2 SAVING-

Positive in
writers,

action.

)F Easily tested. No attendance required.
he J. O, Mackey Co., 76-80 S8o. Water St., Syracuse. N. Y,

HARRISON CONVEYOR!

Grain, Coal, Sand, Clay, Tar Bark, Clnders, Ores, Seeds, &o.
Sendfor it | BORDEN, SELLECK & CO.,

‘TEL I MAOKEY A.U"I‘OMA'I‘IC SPBI KLEB
Thermostatic Fire

Sole
Manu’fers,

}Chlcago, 118

Alarm operated b Elect il
2 i . Somed Under-

B. A.

4

© 1889 SCIENTIFIC AMERICAN, INC

Address H, 1,. SHEPARD,

ROITACUSE NALEABLE TRONWORhS

BURNS PROPT

NA VAL ARCHITECTURE.—AN IN-
teresting review, by Mr. R. Durncan, ei the progress
that has been made in this branch of science during
the last fitty years. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 889. Price 10 cents. Tobe
had at this oﬂic fmm all newsdealer&

S ERATRCILX

AUTOMATIC CUT OFF ENGINES ST

M ANurAu JRED LPON SIIENTIFAC AND PRACTICAL PRINCIPLES
! ALL ENGINE CO. ERIE PAa.

0L AMEALAR 2L TLEPRORELD,

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.

COPPER TURES,
SRELT BRAST BRASTVIR

T E

Scientifis gmerimu

The Most Popular Seientifie Paper in the World,

Onl 8.008.Yen.r i ludi ostage. Weekl
V83,00 X s Namiere Wi feonne v

This widely circulnted and splendidly illustrated
paper is published weekly. Every number contains six«
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, Manufuctures,
Chemistry, Electricity, Telegrapby, Pbotography, Archi-
tecture, Agriculture. Horticulture, Natural History, ete.
Complete List of Patents each week.

Termns 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. $1.60s throa mopths, $1.80. .
~haw, —3p=cral rates for seveml names, and to Post
Masters. Write Zor particulars: *

The safest way to remit is by Postal 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 al letters and make all orders,drafts, etc,, pay-

ble to

Rl AT & co.,
361 Broadway, New York..
61 Broadwaj

TE X

Scientific American Supplement.

This is a separate and distinct pnblication from
THk SCIENTIFIC AMERICAN, but is uniform 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 SUPPLEMIINT is published
weekly, and includes a very wide range of contents. It
presents the most recentpapers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Arch@ology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Masine Ebpgineering, Photogr:phy,
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 important Engineering Works, NMechanisms,
and Mapufactures at home and abroad are illustrated
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 yearfor$7.00. Single copies 10 cents. Address
and remit by postal order,expressmoney order, or check,

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

Building_Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary bnok pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors, and with other
filne engravings; illustrating the most interestiog 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 and country, including those of very mod-
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, etc.

The elegance and cheapness of this wagnificent work
have won for it the Largest Circulation of any
Architeccural publication in the world. Sold by all
newsdealers. $250 a year. Remit to

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

PRINTING INKS.

HE ‘*Scientific American® is printed with CHAS.
JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Phila.,and 47 Rose St., opp, Dnane 8t., N. Y,
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