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%Bverhsemenis.
Inside Page, eac‘lll insertion --= - cents a line.

29
llack Page, each inseriion - é .00 a Jine.
The above are charges per agate hne—about eight
words per line. This notice shows the width of the line,
and is set in agate type. kngravings may bead adver-
tisements at the same rate per agate line. by measure-
ment, as the letter press. Advertisements must be

received at publication office as earlyas Thursday morn-
ing to appear in next issue.

We make a Specinlty of

Hard Rubber Pump Valves

For Hot Water, Oils, and Acids,
also for very high pressures.

Accept no pump valves as Jenkins
or Jenkins Bros., unless stamped
like cut.

?1 John 8treet, New York.
1056 Milk Street, Boston.

21 North 5th Street. Phila.
854 Dcarborn Street, ®hicago.

ELECTRO MOTOR, SIMPLE, HOW TO
muke. ByG.M. Hopkins.—Descriptionof a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor which might be driven with
advantage by a current derived from a battery, and
which would have sufficlent power to operate a foot
lathe or any machine requiring not over one man power.
with 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.641. Price 10 cents. To be had at !
this office and from all newsdealers.

STEEL RBALLS.

For Anti-Friction Bearings, of
Best Cast Steel. Harden
Grnuncl, and_Burnished, from
3-16 In. to 2 in. diameter.

1n quality and density of metal,
n uniformity of temper, and in ac-
curacy and nicety of finish warrant-
ed unequaled.

& §®™ Samples and prices on applica-
A0MN.

Slmond B Roll[ng-M'lchlne Co., Fitchbury, “mu-

ICE-BOATS — THEIR CONSTRUCTION |
and management. With working drawings, details, and
directions in full. Four engravings, showing mode of
construction, Viewa of the two fastest ice-sailing boats
used on the Hudson river in winter. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regularlons for the formation of ice-boat clubs, the fail-
mg and maragement of ice-boats. Price 10 cents.

T+ KODAK CAMERA

Makes 100 Instantnneous :
e I"i:tures by simply pressing a
fll button. Anybody can use it who
fl can wind a watch. No focusing.
No tripod. Rapid _Rectilinear
ens. Photogra&ll:s

moving object:

be used indoors.

Division of Labor
—OQperator can flnish
his own pictures,
send them to the fac-
tory to be finished.
Morocco covered Ca-
mera, in handsome

sole-leather case.
loaded for 100 plctures,
i"or Full degeription of “EKodak® see SCI. AM., Sept. 1

Price, $25.00. Reloading, $2.00.
The Eastman Dry Plate & Film Co.

Rochester, N. Y. (1S5 Oxford St., London.
Send for*ooml of: Kodak Primer with Kodak Photograph.

TIE NEW CROTON AQUEDUCCT. —

Datafted gemgiption of ihe great squednet now helng
constructed to lpnereass the water suoply of New York
City nnd alsn af the pregt dam which s proposed to
beild weress the Craton Heer, al Quak 4 idm,. Wilh
i'nﬁruy:nm, anda mup, Cont. nnecI [Ei =1
0AY SOPPLEMEST, Noo aaMs l'riee 1
‘had at this niiee AL :d from all newsdelers.

The sSafest, Most Economical, and
Most Couvenient Engine. No Boiler,
no Steam, no Coal, no Ashes, no Danger,
no Extra Insurance, no Enpgineer, and
next to no Attendance. Started instant-
o 1y with a match. Speed and fuel com-
pletely regulated by the governor.
All expense ceaqes when the en me
stoi)‘s AM'I‘()N
CU.,

II& ER
ole nnufn turers,
Blnglmmton, N. Y., < A,

A FIVEFOLD ~ COMET. — DESCRIP-
tion and 1llustration of the remarkable comet of Jan-
uary, 1887, which was divided into five, probably through
the dlsturbmg effects of the sun. Containedin ScCI-
ENTIFIC AMERICAN SUPPLEMENT, No. 6:33. Price 10:
cents. To be had at this office and i‘rom all newsdealers.

OTTO GAS ENGINES.

Over 25,000 Sold.

Horizontal ..... Otto ...Gas Engines.
Vertical........ Otto....Gas Engines.
Twin Cylinder.. Otto....Gas Engines. :
Combined....... Otto. . g:g gﬁg{gfs
Combined....... Otto.. g{l’i g?r%;l::gs
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA

' New York Agency,
18 Vesey Street.

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 beautg and not
mere utiliturian walls, floors, and roofs. 11 76 illus-~
trations. « onteined m \cm\ TIFIC AMERICAN SUPPLE-
MENTS, Nos. 633 and 634. Price,10cents each. Tobe
obtained at this office and from a il newsdealers.
“ CASTINGE FF'-UM SPE\.IN. E

AL FUHE TINMING e g,

EVLINRC " 15HIB, -
T“M‘stenmsn AVE & AMERICAN ST PHILA.

PATENTS

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

AND FINE GRAY IROM ALSO STEEL

In this line of business they have had Jort; g;
experience, and now nave unegualed facilities for the
preparation of Patent Drawmzs, Speciflicatiors. and the
prosecution of Appiications tor Patents in the United
States, Canada.and Foreign Countries. Messrs Munn &
Co. also attend te the preparation of Caveats. Copyrights
for_Books. Labeis, Reissues. Assignments. and Reports
on Infringements of Patents. All business intrusted to |
them is done with special care and promptness, on ve y
reasonable terms

A pamphlet sent free of charge, on application. con=-
taining full information about Patents and how to pro=
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals. Raissues. Infringements, Ag=
signments, Rejected Cases, Ilints on the Sale of Pa.

etc.

We aiso send. freeof charge, a Synopsis of Foreign Pa.
tent Laws, showing the cost and method of securing
patents in all the rincipal eountries of the worid.

MUNN & €., Soilicitors ot Palenu,
361 Broadway, New York

BRANCH OFFICKE8.—No. 622 and 624 F Street, Pa-

oitte Building, near 7th Btreet, Washingron, D.

teel Caliper Ku

H, W. Johns’ Asbestos Roofing,
87 Maiden Lane, New York.

STANI]AHI] TOOL CO

OTDITOI., ALASS.

MANUFACTURERS OF

R ' ~ The Celebrated (‘halplm Try and Center Square, Standard Steel Rules,

¢s, Universal Bevels, Caliper Gauges, Improved

Surface Gauges Bevel Protractors, Depth Gauges Screw
Pitch and Center (inu
Graduated Steel
Pliers, Straigpht Edges, etc., etc,

WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE,

H. W. JOENS’
Asbestos Sectional Pipe Covering;

s, Hardened Steel Squares,
Bouares, Spring Calipers,

A Non-Conducting Covering for Steam and HutWater Pipes, Boilers, etc.

READILY ATTACHED OR REMOVED BY ANY ONE.
E. W. Johns Manufacturing Company,
SOILE MANUFACTURERS OF
Bnilding Felts,

Fire-Proof Paints,
CHICAGO.

Liqnid Paints, etc.
PHILADELPHIA. LONDON.

THE MODERN ICE YACHT. — BY!
0. W. Polk. A pew and valuahle paper. contammg
fu)l ‘practical directiens and specifications for the cQn-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
| gravings drawn %o 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 office and of all newsdealers.

I:[IIH GS|

= q"IPES
gJLEstRUﬁ"S’

SECTIONAL
‘ INSU LATED J\IR

RECENTLY PUBLISHED.

Ournew catalogue containing over 100 pages, includ-
ing works on more than fifty difterent subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

8'

Maniatee, M

(rrand Hajpid

Joshua Heno
ﬂ(lntz(lmi’ryAlu.. Baiey &1.eh i
Gondwin, Xnrfnlk. Va Jlambms Bupnly Co. Colunas, O,

For
Handling
Send for
Circulars.

BU_L'k (atalogue,

HARRISON cON’iri‘.YbR_!
Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &¢.
| BORDEN, SELLECK & CO.,

THE ARCH. —ABS’I‘RACT OF A PA-
per by Chas. Richardson, in which are discussed the
statica of this elementary architectural form. With
6 figures. Contained in SCIENTIFIC AMRRICAN Supr-
PLEMENT, No. 633. Price 10 cents. To be had at this
office and from all newsdealers.

THE COPYI\ G PAD. —H OVV TO MAKE

how to prepare 'the gelatine pad, acd also the ani.ineink
by which the copies are made; how to apply the written
letter to the pad; how to take off copies ef the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.

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

at Factory Pricexby A.
"1 Walworth Construc-

Co., Boston; Henry
u.: Thos. J. Bell & Co.,

aw, Kendall & Co.,

culiy & Austing U lLrl}..U Kennedy

a1 A. .(\bh's\{]][}l I’|T| llurgh u.; Jus. Baur,
shps P I Lantelt,

Mi wm]kes‘

.. & G
yon & Emrich, Hulrimurv
ng Ci., 51.}"0'

Sole
Manu'f ers,

}(:hlcago, IIL

TRAMWAY, COMPRESSED AIR.—DE-
scription of a Trawwhay recently constructed between
" Vincenuves and Ville L¥rard, and the rolling stock of
which I8 propelled by a mixture eof compressec air and

steam. With 2 figures, Contained in SCIENTIFIC AMERI- |

| cAN SUPPLEMENT, No. Price 10 cents.

637. To be
bad at this office and from a!l newsdealers.

A 'd‘:' £
COPPER TUBES.
SRECTRRASI ERATTNIR

| FOR SALE—STATE RIGHTS. For the Best
Water Closet in the World. SANITARY PLUMBING
MFG CO 910 Webster Street, Oakland, Callforma

HEATING CITIES BY STEAM. —AN
elaborate paper by C. E. Emory, Ph.D)., discussingthe
i general features of what is tecl mcally ‘called a district
steam system. and givipg a description of the work of
the New York ~team Company. Lontamed in SCIENTI-
FIC AMERICAN SUPPLEMENT, Nos. 634 and 640. Price
10 cents each. To be had at this office and from all
newsdealers.

THE CUSHMAN KEY DRILL CHUCK.

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

DIAM. HeI.DS PRICE

. 0toXin. 2650 _=

2% in. 1-t4 to % in. 8.00 g

Sold by'the trade and Manu-

factured by THE CUSHMAN
CHUCK Ce., Hartford, Conn.

per by J. D. Arnold. F.C.8., showing how limit-
ed 1s the number of peisons that can be detected in
minute guantities in most mortem cases by the present
methods in use.
SUPPLEMENT, No. 6 10. Price 10 cents. To be had
this office and from all newsdeaters.

PATENT

JAOKET KETTLES,

Plain or Porcelain Lined. Tested to 100 Ib.
pressure. Send for Lists.

HAND, BURR & CO.,
614 and 616 Market St., Phlladelphla. Pa.
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THE INTERNATIONAL CYCLOPEDIA

T '-ES

GTALOTTY LT 0

Lt

«" ATAATIFTTBI XS DRIMILY adn

Latest in the Order of Time, but
FIVE BEDITIONS

the Lawyer takes counsel of ity and
SOLD ON EASY MONTHLY PAYMENTS.
Agents wanted, and good commissions paid.

TR LY '|,uu'|,.1(:dw1.£.:;‘m:»{‘. TAAIAT MOV,

First in the Order of Excellence.
IN FIVE YEARS,

BETTER than any words of praise from us are the testimonials of 315 late buyers of the INTERNATIONAL
which we have just published. The verdict is pronounced with great unanimity—that the INTERNATIONAL
serves its high purpose with efficiency in the Home, the Library, the Office, or wherever used.

SUCH I8 THE INTERNATIONAL CYCLOPEDIA,

The Minister 18 ministered to dy it;
the Schoolmaster goes to school to it.

DODD, MEAD & COMPANY, Publishers,
755 BROADWAY, NEW YORK.

© 1889 SCIENTIFIC AMERICAN, INC

! and how to uge; with an engraving. Practical directions -

TOXICOLOGY PRESENT POSITION.

Contained in BCIENTIFIC AMERICA’\"]

{5IRAOLSE LLEALE BOVVIRR

BURNS PROPTR

THR ANIRIGANBELL TELERHDIE 1,

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. 186,781.

The transmission of Speech by all known
forws of Electrie Speaking Telephones in-
fringes the right secured to this Comnpany
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible forsuch
unlawful use. and all the consequences
thereof and lla.ble to suit therefor.

ERIE ENGINE WORKS
CLEVELAND & HARDWICHK,
WainuT StreeT, ERIE,Pa,
STATIONARY, PORTABLE , SEMI-
PORTABLE,COMBINED,AGRICULTURAL
ENGINES.sTATIONARY, PORT-
| ABLE ,vERTICAL BOILERS.

INV ENTORS and others desiring new articles manufac-
tured and introduced, address P. O. Box86,Cleveland 0.

ANTERN SLIDES :é’;:Zf,:f&’éf‘

Fiel, Glarses, Photngrarhw Outfits for Amareurs g
« WAT.MSLEY & CO.‘ Philadelpbia, Pa
Tilus. Drlce llst free. Send for Special Bargain Lists.

TIXTE

Scientific Jmevican

ESTABLISHED 1%46.
The Most Popnlar Scieutific Paper in the World,

Telescopes,
Barometera.

Only $3.00a Year, inclulhnk Postage. Weekly.
52 Nnmbers a Year.

This widely circulared and splendidly {llustrated
paper is pub ist.ed weekly. Every number contains 8ix-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Muchinery,
New Inventions. Novelties in Mechanies, Manuf:ctures,
Chemistry, Electricity, Te egraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, ete.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AVERICAN will be sent for one y¢ar—62 numbers—
postage prepaid, to any subscriber in thé-United States
or Canada, on receipt of three doilnrs by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. - Write for pa ticulars.

Thbe safest way to remit is by Postal Order. Draft, or
Express Money Ordér. 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
IMLTITIT & COoO.,
361 Broadway, New York.
— o

TE B

Scientific American Supplement.

This is a separate and distinct publication from
THx SCIENTIFIC AMERICAN, but isuniform therewith
{n 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 SUPPLEMKNT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writersin
all the principal departments of Science and the
Useful Arts, embracing Biology. Geclogy, Mineralogy,
Natural History Geography, Archseology. Astronomy,
Chemistry, Electricity, Light Heat, )iechanical Engie
peering. Steam and Railway) Engineering,_ .Mining,
( Ship 'Building, Marine Engineering, Photog :phy,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Fcono-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
lication.
| The most important Engineering Works, Mechanisms,
: and Manufacturesat home and abrosd are illustrated
i and described in the SUPPI.EMENT.

Price for the SUPPLEMENT for the United States and
Canada, $.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUP’PLEMINT, both mailed
for one year for $1.00.- Single copies 10 cents. Address
; and remit by postal order, express money order, or check,
! MUNN & Co., 361 Broadway, N. Y.,
Publishers SCIENTIFIC AMERICAN.

' - - - -
| Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION is Issued monthly. $250 a-year.
Single copies; 25 cents. Forty large quarto pages, equal

|to about two bandred ordinary book pages; forming a
lnrge and splendid Magazine of Architecture, rich-
1y adorned with elegant plates in colors, and with other
fine engravings; illustrating the most interesting ex-
“amples of modern Architectural Construction and
ailied 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, Specfications, Sheets of Details, Estimaltes, ete.

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

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

PRINTING INKS.

HE ‘‘Scientific. American * ie printed with CHAS,
ENEU JOHNSON & CO.’8 INK. Tenth and Lom-
barad 8ts., Phila.,and 47 Rose St., opp. Duane 8t., N. ¥,
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