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Wovertisements.

Inside Page. each insertion « - = 25 cents a line.
Back Page, ench imsertion - - - 81.00 a line.
The above are charges per agate lhine—about eight
words per line. This notice shows the width of the line,
and is set in agate type. KEngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must
received at publication office as early as Thursday morn-

ing to appear in next 1ssue
% JENI(INS BROS.

ARE STAMPED LIKE CUT.
NONE GENUINE unless 8o stamped.

JENKINS BROS.

71 John Street. New_York.
105 Milk Street, Boston.
21 North 5th Street, Phila,
54 Dearborn Street, l)hlc!lln.

'l‘HE MODERN 1CE YACHT. — BY
Geo. Polk. A new and_ valuable paper. containing
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 arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 6:24. Price 10
ceuts. To be had at this ofice and of all newsden]ers

THE ARMSTRONG MFG. CO.

BRIDCEPORT, CONN.
WATER, 6AS AND STEAM FITTERS’ TOOLS.

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

ICE-BOATS — THEIR CONSTRUCTION
and management. With working drawings, detalh and
directiong in fall. Four engravin%s showing mode of
construction. Views of the two fastest 1ce-smlmg bhoats
us~d on the Hudson river in winter Horsfall,
Contained in SCIENTIFIC AMERICAN SUPPLE-
M:NT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the eaile
ing and management of ice-boats. Price 10 cents.

b \‘.'}\‘ H
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344 ‘AT TELESC ()PES O THE
—A paper by Prof, John K, Rees, giving apopular
ull the greiat telescopes, thelr powersand
anllaliong nn[l method of constrostion. Contained in
SCIENTIFIC AMERICAN HUPPLEMENT, Mo, 6i3 4. Price 10
cents, To be bad &t tlus om-:e and from all newadealera.

STEEL BALLS.

For Anti-Friction Bearings, of
Best Cast Steel. rdened,
ound, and Burnished, from
8°161n. t0'2 in. diameter.
1n quality and density of metal,
in uniformity of temper, and in ac-
curacy and nicety of finish warrant-
¢y edunequaled.

(?‘ Samples and prices on applica-

Slmond's Rl lng-llﬂ chine l.':c.,l"!trhbnrx, _'llns.

THE COPYING PAD.—HOW TO MAKE

and how to use; with anengraving. Practical directions
how to prepare the gelatine pad, and also the anisineink
by which the copies are made; Row to apply the wrnten
letter to the pad; how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO,
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

THe KODAK CAMERA

Makes 100 Instantaneous
Pictnres by simply pressing a
fll button. Anybody can use it who
S can wind a watch. No focusing.
No tripod. Rapid Rectilinear
Lens. Photograpks
moving objects. an

be used indoors.

IHivision of Labor
—Oporator oan finish
his own pictures, or
wend Lhem Lo the fao-
1ory to be firished.
Morocco ¢ivered Ca-
mera, in handsome
sole-leather case.
loaded for100 pictures,
For full descripd ion ol "Kodak' see SCI. AM., Sept .15, °88.

Price, $25.00. Reloading, $:2.00.

The Eastman Dry Plate & Film Co.

Rochester, N. Y. [ (5 Oxford 8t., London.
Send for copy of Kodak Primer with Kodak Photograph.

THE PHONOGRAPH.- -A DETAILED
description of the new anu jmproved form of the pho-
nograph just brought out by Erdison. With 8 engrav-
ings. Conméned in SCIENTIFIC AMERICAN SUPPLE-

EN Price 10 cents. To be had at this
office and from all newsdealers.

THE RICHARDS OIL ENGINE

he Safest, Most Economical, an
Mnst Convenient Engine. No Boxler.
no Steam, no Coal, no Ashes, no Danger,
no Extra Insurance. no Enpgineer, an
next to no Attendance. Started instant-
lywitha match. Speed and fuel com-
pletely regulated by the governor.
All expense ceases when the etﬁine
stofé (, AM TON Ya
POWER

. hole Manufncturers,

Binghamton, N. Y., U, 8. A

PATENTS.

MESSRS. MUNN & CO., in connection with the puh]l-
catlon of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements. and to act as Solicitors of Patents
for Inventors.

In this line of businessthey have had Jorty-one years
ezperience, and Now nave uUn ‘actiif for the
prepuration of Patent Drawings, Specmcatmns‘ and the
prosecution of Applications for Patents in the United
States, Canada. and koreign Countries. Messrs Munn &
Co. alsuattend te the preparation of Caveats.Copyrights
for Books. L.abeis, Reissues. Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

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

ts, ete.
‘We also send, freeof charge, a Synopsis of Foreign Pa.
tent Laws, showing the cost and meghod of securing
patents in all the prmclgal countries of tha world.

MUNN & (}0. ollcilon ot Patents,
way, New York.
BRANCH OFFICES.—NO. 623 Street, Pa~

and 624 F
cific Building, near 7th 8treet, Washington, D, C.

e lLHE BRIDGEPORT WOOD FINISHINC CO
G M. ESFWINIL- A\;EN.T .

BREIN[G s L.ITHOG
SILEX FLINT

NaYa V.V V. Vs

NEWMILFORD CoNnn.
MANUFACTURERS 0OF

| HEELERSPATENTWOODFILLERg._

EN SILIGATE PAINT

LITHOGEN PRIMER, WOOD STAINGS

a0 FELDSPAR.

PAMPHLET GIVING DIREGCTIONS FOR FINISHNG HARD WOUD FREE TO ANY ADBRESS.

ARCHITECTURAL DESIGNS. ELE-
ments of.—Two lectures by’H, H. Statham. Treating of
architecture as an intellectual art, whose aim is to ren-
der bulldings objects of interest and beaut {
mere utilitarian walls. loors, and roofs. W ith 16 ot
trations. (ontzined in SCIENTIF1C AMERICAN SUPPLE-
MENTS, Nos. 33 and 634. Price10cents each. Tobe
obtained at tbls omce and from all uewsdea]ers.
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AND ALL OTHER
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ELESCOPES jria 5y

u!oyijMr Cret s For
Amaten vy, Lonteen SHdes, Feid Glorres, Hicroscopes de,
¥. B, WALVNSLEY & C(. Pbilsdelptia, 2.
lua Trice ]wt froc. Bend for Spc!‘ltﬂ Bm_r;um Listy,

MANGANESE STEEL AND ITSPROP-
erties.—Abstract of two pa ers on this subject by Mr.
Robert A. Hadfleld. Assoc. C.. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT No. 640. Price 10
cents. To be had at this ofice and from all newsdealers.

nmn'n’n"s PAT."'SAw CLAMP

2 Haven sll the brokeo
harck-2aw bindes. In use over twn Feams ln all purte of
the country. ‘The new clamps have the adees velled
that boid the waw. By mail, w1t.h ong blade, i cente.
HxirabladesS8X' T3, '-!T.ar 1 cents each, 70 cents per
doeen, by mAil. Blades & xf s Htube,” 35 cents euch,
by mail. Tiscount Lo dealer

N()RUTU!\ MG, W(IRKQ, l\ntnmu. Cann,

cientific fook (atalogue

TTRAW  tor cutting metals,
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HYATT FILTERS.

The Franklin Institute of Philadeiphia has awarded
The Scott Legacy Premium Medal to this Com-
pany for the adaptnbility of their system to the
Purification of Water Supplies of Citles.

LONG BRANCH, NEW JERSEY,

NEWPORT; RHODE ISLAND,
ATLANTA, 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.

HYATT PURE WATER COMPANY,
18 Cor tlundt Street, New York Clly.

SORGHUM SUGAR INDUSTRY. PRO-
gress of.—Abstract of areportby Prof. E. B. Cowgill, on
the operations of the Parkinson Sugar Works at Fort
Scott, Kansas. with an outline of the processes of Sor-
zhum Sugar Making. With 2 ﬂgures. bontamed in S8cr-
ENTIFIQ AMERICAN SUPPLEMENT, N Frice 10
cents. To be had at this office and from a.] newsdealera.

RECENTLY PUBLISHED.

Our new catalogue 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 American,
361 Broadway, New York.

PATENT T

JACKET KETTLES,

Plmin or Parceluin Lined. Teetad to 100 1b.
preasure.  Seond for Lists.
1y, BIURR & C
(14 5nd 616 Market 5¢., Philadeiphia. Pu.

BRAIDED PACKING,

MILL BOARD,
CHADMBRRS-S8FPENCEH CO., FOOT H. 8TH ST. N. ¥Y.

BRANCHES: Phlla, 24 Strawberry St.

SHEATHING,

Chicago, 86 E. Lake St.

PIPE COVERINGS

Made eutirely of ASBESTOS,
Absolutely Fire Proof.
CEMENT, FIBRE AND SPECIALTIES.

Plttaburg, 37 Lewis Block.

ROYAL MICROSCOPIC SOCIETY.—
Annual address by the President. Dr. Dollinger, F.R.S.,
delivered Feb. 8, . Contained in SCIENTIFIC A.ME‘RI-
OAN SUPPLYMENT, No. 643. Price 10 cents. 10 be
had at this office and from all uewsdea.lers.

THE CUSHMAN KEY DRILL CHUCK.

This is an improvement over
all other chucks of its class
and is fully guaranteed.

0} in.  $6.50
No. xiu l-f‘vitoxm 8.00
Sold by the tradeand Manu-
factured by THE CUSHMAN
CHUCK Co., Hnrtford Conn.

LINSEETY OIL. — AKX ELABORATE
nuper by Jus. OO Dufl, on the maoufactare, uses, and
properties of this produet. Contained in doren T
AMERICAN MUPPLEMENT, No. i34, Price Idrents. To

be hud al this offico and Trom «ll newsdealera.

A qur 12 ln.Perfi-r't,Hn.rew “ronoh FEYs) I Pen
fect Pipe Wronch.

2on? Perfect Wrencihes

Wuenl, exprers  paid,
for §2. H. W. AT
WATHKR, Manuf'r,
2§ Warren St N Y.

. ‘ur F2.00. m
NEW - CATALOGU
VAI.UABI.E PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
Jree of chgc tu any address,
& CVU., j61 Brondway, New York.

OTTO GAS ENGINES.
Over 25,000 Sold.
..Gas Engi
.Gas Eng
..Gas Engines.
Gas Engines
and Pumps.
Gas Engines
and Dynamos

nes.
nes.

Combined.......
Combined....... Otto. .

OTTO GAS ENGINE WORKS,

Otto

CHICA®O, PHILADELPHIA.
. New York Ageucy,
18 v

ney Street.
INVYENTORH aud others demrmxnew nr c]es manufac-
tured nnd introduced, address . 0. Box 86, Cleveland, O.

POLAR PLANIMETER.—A PAPER
bg E. A. Giessler, C.E., giving the theory and use_ of

is useful instrument. With 5 figures. Containedin
SCIENTIFIC AMERICAN SUPPLEMENT,No. 637. Price 10
cents. To be had at this omce aud from all newsdeﬂlers.

GUILD & GARRISON

MO ILYW, N, W, TI. |

: Hmlder-ﬂ ot Mtenm Pumps for Liguidy or Hemi- hqnlds
: High Grade Yocunm Fompe. Fifter 'ress Paomps,
Air Campresnors, Acid Blnwers, Feed Fumps,
Aglintorn, Candenwern for Panw, F.'nulnnl, NEenm
Plllllll‘h Yul.,uﬂm ADI:I Mo €L

ETHEREAL OILS, NOTES ON.—NA-
ture and occurrence, preparation, properties, compo-
siticn. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT. No. 639. Price 10 cents. T'0 be had at this office
and from all newsdealers.

PLANING AND MATCHING MACHINES.

XN “18 £312QY] 601 PuB
"QUo) ‘gOIAION
“0:1 ¥ 8gIHoA ‘9 ‘0

1al Machines for Car Work, and the latest improved
ood Working Machinery of all kinds.

NEW YORK BELTIN

JOoHN H. CHEEVER, Treas.

RUBBER

For Mechanieal Purposes.

Packing, Hose,

Vu }canlte Emery Wheels, Rubber Mats, Matting & Treads

G AND PACKING CO.

156 PARK ROW, New York.

OLDEST and LARGEST Manufacturers in the United States of

BELTING,

Branches:—W. D. Allen & Co., 151 Lake 8t., Chicago; 308 Chestnut St., Phila.; 52 Summer St., Boston; Post & Co.,
Clacinnati, O. Arnett & Rivers, 8an Francisco. European Branch, Pickhuben 5 Hamburg (Frelhafongebiec), Ger,

© 1889 SCIENTIFIC AMERICAN, INC

.| Ship Buildipg, Marine

DI TRACUSE MALLEABL [RONWORKS

W B BURNS

4% AMERIGAN 3ELL TELEEONE G0,

95 MILK ST., BOSTON, MASS.

PRCP

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
71th, 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
Py 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.

ERIE ENGINE WORK .‘”.‘::NEJE?{LE%E

STATIONARY-PORTABLE-AGRICULTURAL - £
STATIONARY - PORTABLE - VERTICAL 8o

JAMES B. EADS. —AN ACCOUN’I‘ OF
the life and labors of this eminent engineer. Witha
portrait, Contained in SCIENTIFIc AMERICAN SUPPLE-
MENT. No. 59:2. Price 10 cents. To be had at this
office and from all uewsdealers.

AND FINE GRAY IRON ALSO STEEL
EABLE ) CASTINGS FROM SPECIAL

aalh NS
FINE TiNNINg e = pATTER
OM AS DEVUN % Co. v ‘F‘NKQHKNG AP, NNlPE‘G ﬁ'—-«-w
. TH LEHlGH AVE & AMERICAN ST. PHILA. o MO -
H x
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ESTABLISHED . 1316,

i Thellostfmln Seientific Paper in the World.

(Only 83.00n Yen r, Im::lu din

Fastage, Weekly.
Numbers o

enr.

This widely circulnted and splendidly 1llustrated
paper is pubiisted 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, Manufactures,
Chemistry, Electricity, Telegrapby, 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 one ¥ear—52 numbers—
postage prepaid, to any subscriber in the United States
or Candda, on receipt of thvee dollars by tbe pub-
lishers; six montbs, $1.50; three months, $1.00.

Clubs.--Special rates for several names, and to 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
DMTITIY & CO.,
361 Broadway, New York.

TEXE

Scientific American Supplement.

This is a separate and distinct publication from
THR SCIENTIFIC AMERICAN. but is uniform therewith
Ip size,everynumber containing sixteen large pages full
of engravings, many of wbich are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT js 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-
neering. Steam and Railway Engineering, Mining,
Engineering, Photography,
Tecbnology, Mapufacturing Industries, Sanitary En-
gineering, Agriculture. Horticulture, Domestic Econo-
my, Biograpby, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
lication.

The most impertant Engineering Works, Mechanisms,
and Manufactures at home and abrosd are illustrated
and described in the SUPPI.EMENT.

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

MUNN & Co., 361 Broadway, N. Y.,
Publishers SCIENTIFI0 AMERICAN.

- e
Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS' EDITION is issued monthly. $32.50 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 elegant plates in colors, and with other
fine engravings; illustrating 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 Jatest 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, togetber with full
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this wnagnificent work
have won for it the Largest Circulation of any

i Architecrural publication in the world. Sold by all

newsdealers. $260 ayear. Remitto

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

PRINTING INKS.

* Scientific American” i printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard 8ts., Phila.,and #7 Rose 8t., opp. Duane 8t., N. Y,
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