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WMavertisements.

Inside Page. each insertion « = = 75 cents a line.
Back Page, each insercion = = « §31.t4} a line.

The above are cbarges per agate lme—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-
iog to appear in cext issue.

button. Anybody can use it who
can wind a watch.
No t.rlpod.L

No focusing.
Rapid _Rectilinear
Photograpks
Objects. n
indoors.

tory to be finisbed.
Morocco covered Ca-
mera, in handsome
sole leather case.
loaded for100 plct.ures,
Forfull desciiption of "Kodak' see SCI. AM., Sept.15,88.

Price, $25.00. Reloading, $2.00.

Tha Eastman Dry Plate & Film Co.

Rochoner, N.Y. 1185 Oxford St.,London.
Sendigpr copy of Kodak Primer with Kodak Photograph.
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THE INTERNATIONAL CYCLOPEDIA

Even the wisest come te a Cyclopedia to
learn, and
*10A104 S{Y Saaua10uUf IBPI]
-A\OUY 8,UBW B JO UXNS 3Y) 0] 8PPV .laAaqu

IT IS THE UNIVERSAIL EDUCATOR
WHAT A CYCLOPEDIA MEANS TO ITS POSSESSOR:

All Knowledge Held Up as in a Mirror.
The J.ives of Mliustrious Men Presented as Examples.

P in Every Kind of Study.
AGENTS WANTED. T egr:ut clences Explmned.

ﬁenﬂ:illelinions Defined.
The Money Made in Selling Know- ey Manilized. | awser
ledge is The Best Money in the World..&9 Eve Family Its Own P’hys‘lcian.
very Question Answered, and

DODD, M EAD & COMPANY, Publishers, 7saa 755 8roadway, NEw YoRK.

TPPER TUBES

g ODERN IOE YACHT. — BY
Gea W. Polc. A new and waluable paper. containing
practical directiops and spocifications for the con-
ticn of the fastent and best kinds of Ico Yachis of
lateat, miet 2pproved fortns, Illusirated with en-
gravin drawn 19 soRie, showlng tne form, positlon,
apd srrangement of Rl the parts. Contained In BCIEN-
T FiC AMERICAN STFPLEMENT, Ng, 824, Price 0
geuts, Tpbe hud at this office and of ull newsdeslars,

STEEL BALIS.

For Anti-Friction Bearings, of

., Best Cast Steel. Hardened,
. Ground, and_Burnished, from

. 3-16in. to 2 in. diameter.

k. I1n quality and density. of metal,

} in uniformity of temper, and in ac-

} curacyand nicety of finish warrant-

ed unequaled.

4 ¥ Samples and prices on applica-

ion.

8:mon¢'s Rolling=-Machine CO., Fitehburg, Mass.

VELOCITY OF ICE BOATS. A COLLEC.
tion of interesting let ers tothe editor ofthe SCIENTIFIC
AMERICAN On the que uon of the ggeed ofice boata, de~
monstmting how and wh

faste the wind which propels them.
with m explanatory diagrams. Contained in BCTENTIFI6
AMERICAN BUPPLEMENT, No. 214. Price 10 certs. To
%e had at thia office and trOmall ne e

Complete outfits forAcma.l ‘Workan
Business. A customer says: ‘! Oons
§ ering its capacity and the accuracy of
your No. 4 Lathe, [ donotseehow it
<an be produced at suchlow cost. The
ve}oclpede foot-power is simply ele-
%a can turn steadily for a whole
y, and nt night feel as little tired
I had_ been_walking around.”
Descriptlve Price List Free.
W.F. & JOHN BA NES CO.
199 ‘RUBY ST., Rockford, 1Il.
THE PHONOGRAPH.--A DETAILED

deserilmon of the new and improved form of the pho-

ograph just bronght out by Edison. With 8 engrav-
imze. (‘onr,aine n SCIENTIFIO AMERIOAN SUPPLE-
M¥NT, No. 632, Price 10 cents. To be had at this
office nnd from all newsdealers.

1 AMERIEAN Bl TELEPHUNE il

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 allknown
formsof Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each

individual user of telephones not furnish- (d

ed by it or its licensees responsible for such

unlawful use, and all the conseguences

thereof, and liable to suit therefor.

MRS g!}L\fL'Ii ko
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PATENTS

- MEBSHS. MUNN. & CO..'in connection with the publi-
oation of ibe SCIENTIMC AMERICAN, continue exX-
?nn}:e 1 prOv koL, and to act as Solicitors of Patentu

or Inyentors.
in this #ne of mqﬂ!uzgy have had roﬂmwam
niow have unequalsd facilitiex for the

ezperience, and
preparation of Patent Drawinzs. Specifications, and the -

ications for Patents in the United

roaecution of Ap
Foreign Countries. Messrs Munn &

ates, Canada. an

Co. allo attend to the preparation of Caveats, Coprrighta
for Bopks, Labes, Heirauses, Aseignments, and FOTLE
on InfHngementa of Patents. All business intrusted to

them ia done wnth special care and promptness, on very

amphlet sent free of charge, on application. con=
wn nyg full information about Patents and how to %ro-
cure them; directions concerning Labels, CopyTig!
Designs, Paténts, Appeals oissues, ]nfringements, An-
ngnments, Caaes‘ Hints on the Sale of Pae

We. a]so send.- Ym of ::!lme a Synopss of Foreign Pa.
tent Laws, showing the cest 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 624 Fst.roof.. Pa-
cific Building, near 7th 8treet, Washingron, D. C,

HYATT FILTERS

The Franklin Institute of Philadelphia has awarded :
The Scott l.egacy Premium Medal to this Com- }
pany for the adaptability of their system to the
Purification of Water Supplies of Cities.

LONG BRANCH, NEW JERSEY,

NEWPORT, RHODE ISLAND,
ATILI.ANTA, GEORGIA,

and over 20 cities and towns have adopted this
system, which is the only successtul legitimate one.

‘We have suits against the National, Jewell, and other
Companies who infringe our patents.

HOTOGRAPHIC OUTFITS 2.4z

ammcters,

HYATT PURE WATER COMPANY, lerasciger. Tet WAL SLEYH& GO Priada Pa.
Dlus. prics list free. Send for Special Bargain Lists.

18 Cortlandt Street, New York City.

WHEELERSPAT:.NT%GD FIL ER.
LH1G S LITHOGEN SILICATE PAinT
LITHOGEN PRIMER. WOOD STAINSD
S SILEX FLINT Ans FEDSPAR.

.? £ STANDARD TOOL CO.

A'I'I—IOL MASS.
NUFACTURERS 0
The Celebrated Chaplin Try and Center Square. Standard Steel Rules,
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved
Surface Gauges, Beveél Protracbora, Depth Gauges, Screw
Pitch and Center Gaupen, Hardened Steel Squares,
Graduated Steel uares Spring Cali ers,
Pliers, Bf.ralght Edges. ete., ete.

WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE.
THE COPYING PAD.—HOW TO MAKE ;

and how to use; with an engra ing. Practical directions
how Lo %ragara ‘the geinting pud atd aiso the anl.ineink
by whie e popim are made; how to apply the written
letter to the : how to take off copies of the letter.
Contained in H:TEXTIFIC AMERICAN BUPFLEMENT, NO,
438. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

DELAFIELD'S PAT. SAW CLAMP

i
|
!

Wlth saw for cutting metals. Saves all the broken
hack-saw blades: In use overtwo years in all ggm of
the countr{h The new clnm 3 have the edges bevelled
that hold ,_ with one blade, 50 cents.
Extra hladoas x" T St » 7 cents each, 70cents per
dozen.by mnil. B]ades 8" xi" *¢ Stubs,” 35 cents euch,
. % mail. Discount to dealers.

v OROTON MFG. WORKS, Noroton, Conn.

INVEN’I‘ORS and others deslrlng new articles manufac-
turedand introduced, address P. O. Box 86, Cleveland, O.

PEDERSEN'S PATENT BIT-BRACES

With Ratchet and without. In every style and grade of finish. Nicke]-p]ated
and polished. Cherry, black walnut, cocobola, and lignumvitae
heads and handles.

PEDERSEN'S

PATENT An Indispensable Tool to every Practical Carpenter and Builder
Ask for th t th it hard tore; if not in
RATCHET 8k for them a esltlg(a!?:,ss ensrmware store; if no
BIT-BRACE AMERICAN BIT-BRACE CO.

122,124 & 126 Washington St., Buffalo,N. Y.

The Boomer & Boschert Presses

Lard Pre

‘___'_'—————_
01l Press.

Wemakea great variety of Presses,both screw and knuckle Joint, with powers of from &0 to 700 tons, with move-
ment of platens from one Inch to six feet or more, to work by hand or power, and at any speed required.

BOOMER & BOSCHERT PRESS CO.,
196 WWATHER STREHAT,

Leather Press.

s. Baling Press. Cider Press.

SEND FOR CATALOGUE. SYRACUSE, N. Y., U. S. A.

© 1889 SCIENTIFIC AMERICAN, INC.

Gap Lathe, $123.
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FSVRAISE AL HORORRS

NATURAL GAS INDUSTRY AT PITTS-
burg, Pa.—A brief ory of the Chartiers Valle
Company. With 5 illmstrations. Contained in
TIFIC AMERICAN SUPPLEMENT, No. 627 . Price 10cents.
To behad at this ofice and from all newsdealers.

Shepard’s New $60 Screw-Cutting Foot Lathe

Foot and Power Lathes, Drill
Presses, Saw Attach-
ments, ucks,Mandreb.’l‘wwt.
Drills, Dogs, Calipers, e

Lathes on trial. Lathes on
payment.

Send for catalogue of Outfits
for Amateursor Artisans.
Address H. L. SHEPARD,

A
134 East 2d Street, .
Cincinnati, Ohio.

PETROLEUM BOAT. DESCRIPTION
0f & petroleum motor devisad by Mr. Lenolr for the

elon of mmall buyata. With 2 fipnres. gunulned
To be had st this oflop and Frosont

ARTESIAN

Sl in T iy
bl 'l'ﬁ(‘, L[
% 3000 foat,  Wo also mian

kB

wvrﬂrw AMERICAN Btm'i,mwvr.
Price 10 centa.
newedeators.,

and tumia.‘n 3 3 Nquiﬂ?ﬂ
to dril] and ¢o: te same,
able Horpe Power and Mounrted

ritiing ¥achinea for 166 to
Bend 8 centa for illuetrated
catalogue, Pierce Artenian
and 1411 Well Suwlyfc‘,a.,
80 Benvor Btrest, Naw York.

PATENT

JACKET KETTLES, @

Plun or Poreginin Lined. Tested to 1‘1! . &
pregsurg. Hend for Lista.
HAND, BT

R & C
814 and 16 Market st.. Phuaaelpma.. Pa.
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ESTABLISHED 1846.
The Most Popular Scientific Paper in the World.

&0 PE

Only 83,00 n Yalu'. !ncludin%‘l’oumwe. Weelily.
0% Kumbers n ¥ ear.

This widely circulated and splendidly fllustrated
paper i8 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, Electrici y, Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural Hlstory. etc.
Complete List of Patents each week.

Terms ¢f Subscriptiorn.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for on¢ year—52 numbers—
Ppostage prepaid. to any subscriber in the United States
or Canada, on receipt of three dolinrs by the pub-
lishers; six mon bs, $L.50; three months, $1.00
" €lubm.~Speetal rates for several names, and 10 Post
Masters. Write for 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 all letters and make all orders, drafts, etc., pay-

able to
MTTITIT & CO.,
361 Broadway, New York.
- e

TER

Scientific American Supplement.

This is a separate and distinet publication from
THK SCIENTIFIC AMERICAN. but is uniform therewith
1n sige, 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 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, Geclogy, Mineralogy,
Natural History, Geography, Arch=ology. Astronomy,.
Chemistry, Electricity, Light, Heat, Mechanical Engi-
nedring. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sani ary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biograpby, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub-
lcation.

The most important Engineering Works, Mechanisms,
and Manufacturesat home and abrosd 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 year for $71.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

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

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’' EDITION is issued monthly. $2.60 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two handred ordinary book pages; forming a
large and splen id Magazine of Architecture, rich-
1y adorned with elegant plates in colors, and with other
filne engravings; illustrating the most interessing ex-
amples of modern Architectural Construction and
alliedsubjects.

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, ete.

The elegance and cheapness of this 1a8gnificent work
have won for it the Largest Circulation of any
Architecrural publication in the world. Sold by all
newsdealers. $2.60 a year. Remitto

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

PRINTING INKS.

HE *‘‘Scientific American is printed with CHAS,

ENEU JOHNSON & CO.'8 + Tenth and Lom-
bard Ste , Phila., and 47 Raoee 8t., opp- Duane 8t., N, Yo
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