“Wovertisements.

Inside Page. each insertion « - - 5 cents aline.
Back Page, ench insertion = = = ﬁl.ol D a line.

The above are charges per agate imme—about ilg
words per line. This notice shows the width of the line,
and isset inagate 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-
lug to appear m next issue.

Both the Frames and Blades of our Star Hack
Saws are now as perfect as human skill can make
them The Frame is steel, polished -and Nickel
plated, and will hold all bladesfrom 3 to 12 inches,
and face them in four directions. With the extra
clamp, as seen in the cut, all broken Blades can be
used. These Sawshave a file temper, and one five
cent Blade will cut iron or soft steel steadil for
geveral hours, doing more work than a dollsr's
worth of files.

Price of No. 6 Frame..........c......
Y T3 1 T DU 010
oo Blades per doz. 550 60c 650 700 850 950 $1 05

Inches 101}5 7
Frame, Blades or Clamp. sent by mall pre pmd on

receipt of frlw Also tor sale by all Hardware
Dealers. All goods bearing our name are fully
warranted.

MILLERS FALLS CO.,
93 Reade Street, New York.

RIDE CYCLES!

YICTORS ARE BEST!

8end for free illustrated
Catalogue.

e Overman Wheel Co., Makers,
¥  BOSTON, MASS.

THE COPYING PAD.—HOW TO MAKE

and how te use: with an engraving. Practical directions
how to prepure the gelatine pad, arnd alse the aniineink
by Which the copies are rusde; how to apply the wrltten
lgtter to the pad; bow Lo teke off copies of the letter.
Containgd in SCIENTIFIC AMERICAN SUPPLEMENT, Ni.
43X8. Price 10 cents. For sale at this office and by all
deuiurﬂ in &ll parts of the country.

Makes 100 Inmtantaneoos
Pirtures hy simply preRsing o
butlon, Anybody can use it who
cun wind a watch.
Nuo tripedd. Rapld ]!.c{:ti]m(‘ar

Lena. Photogra 8
muvine objedsty, b
e ured indoors.
Divivion of T.oahor
—Operntor tun finieh
his own pictured, or
send them b the fae-
Tory to be Hnished.
Moroees eovered Ca-
muri, in thndapme
sole-lcathor raae,
loaded for 10 picieres,

No focusiog.

Forfajl8gedriptian of " Kadak® sge 50T, Am., Sovt. 15, 5.
Price, #23.00. Réldnding, $:2.y0.
The Eastman Dry Plate & Flim Co.

Roohenter, N. ¥. |15 Oxford 5t., London.
Send for cepy of Kwdok Primer with K odal Phatogpraph.

ERIE ENGINE WORKS
4 CLEVELAND & HARDWICK,
WalnuT STreeT, ERIE Pa.
STATIONARY, PORTABLE . SEMI-
*{PORTABLE COMBINED AGRICULTURAL
ENGINES.sTAT:0ONAKY PORT

ABLE VERTICAL BOILERS.

INVENTORS and others desirinZ new articles manufac-
tured and introduced, address P. O. Box 86, Cleveland, O.

ON VARIABLE LOAD. INTERNAL
Fnction, and Engine 8peed and Work.—By Dr. R. H.
Thurston. The, result of recent experiments to deter-
mine the character of the internal friction ot engines,
without condensers, and the method of its variation,
with the variation of the usual conditions of operation.
With 11 figures. Coutamed in SCIENTIFIC AMERICAN
SUPPLEM kNT, Nos. i) and 670, Priee 10 cents each.
To be had at this fice and from ail newsdealers.

THE PHONOGRAPH.--A DETAILED

descriptien of the new and 1er roved form of tbe pho-
nograph just brought out by Xdison. With 8 engrav-
fnge. Contained In SCIENTIFIC AMERICAN SWPPLE-
MENT, No. 632. Price 10 cents. 1'0 be had at this:
office andfrom all newsdealers. .

ASTINGS F

ABL TIN
M[Z\ﬁo | TGS %

DF-\“UN 00T rlnisns APANR,
LEHH.H AVE & AMERICAN ST. PHILA

MESSRS, MUNN & CO,, in connection with the ubh—
cation of the SCIRNTIFIC AMERICAN, continue ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had foriy-uae years
experience, and now have unequaled Fueilities for the
preparation of Patent Drawings, Specifications,and the
grosecution of Applications for Patents in the United

tates. Canada.and Foreign Countries. Messrs. Munn &
Co. also attend to the preparation of Caveats. Co%{nghts
for Books, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.
mtphlet sent free of charee, on application, con-
t.a\.in{m ull information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
%pznmeuts, Rejected Cases. Hints on the Sale of Pa-
nts, etc

‘We_also send, freeof chm'gei a Synonsis of Forelgn Pa-
tent Laws, showing the cost and method of securing
patentsin all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 62 and 64 F Sh-eet. Pa~
sifc Building, near 7th Street, Washington, D. C.

AND FINE GRAY IPDN ALSO STtEL

o%fmuttm

gmerimu.

{May 11, 188g.

——

Packing, Beltin

Chicago.

THE GUTTA PERCHA & RUBBER MFG CO.

The Largest Manufacturers of Mechanical Rubber Goods in the World.
ESsSTABLISEED 188686.

g, Hose, Mats, Matting, etc.

35 WARREN STREET, NEW YORK.
San Francisco.

Portland, Oregon. Boston, Mass.

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works oun more than fifty different suhs)ects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,

361 Broadway, New York,

THE EIFFEL TOWER.—AN EXCEL-
lent e ving of the Eiffel one thousand-feet-high
tower, ch was opened to the public a few daysago,
and whlch is to form a part of the krench Exposmon
attractions, may be found, with description, in the Sci-
ENTIFIC AMERICAN SUPPLEMENT, No. 334. To be
had from newsdealers or at this office. Price 10 oents
We make a Speclnlty of

For Hot Water, Oils, and Acids,

Ml also for very high pressures.
Accept no

or Jenkins

like cut.

21 John Street, New York.

105 _Milk Street, Boston.

21 North 6th Street, Phila.

854 DearbornStreet, Ohlcago.

PARIS EXHIBITION OF 1889.—DE-
scription of the buiklings of the approaching Paris ex-
hibition, and of the g rounds which they are to_occupy.

e Trocadero Park. The Champ de Mars. The Wharves

ros, unless stamped

trated with three eogravings. Contained in SCIEN-
TIFIC AMERICAN SUPPLKMKNT. No. 657. ice 10
cents. To be had at thisoffice and from all newsdealers.

COPPER TUBES

TuAET

BRASSBRAGEWRL

PATENT

JACKET KETTLES,

Piain or Porcelain Lmed. Tested to 100 1b.
pressure. Send for Lis

TAND, BLIU!. & CO.

fii4 and 616 M 8rket 5t., Philadelphia, Pa.

GRAPHOPHONE AND PHONOGRAPH.
—An Interceting acoount of the Ediron, Bell, and Tatn-
tor apparabng For the mechanicsl reproduction of apeech,
with detgilod description of the saome.  With 11 figuros,
&(mtaint-dm BOIENTIFN AMERICAN STPPL

9. Irice 10 cents.
all newsloaleTs,

EMENT, No.
o be had 3t tHis offfes and from

“1t i up with the times, and 13 especially full vpon
Amnerican subleets.”-Lres, Seelye, Smith College.

One of our new agents has
just _taken twenty-one orders for
the *INTERNATIONAL” in his first
four weeks’ of canvassing.

SALESMEN WANTED.
8old for Cash or on our Easy Payment plan,
Delivered free of expense.

DODD, MEAD & COMPANY, Pubiishe

FIFTEEN

THE INTBRNA'.I.‘IONAL CYCLOPEDIA

SPUTHO R JO T100) ‘UMW "84~ BIPYI0 04 JO Sus
TEaN 0T B0 Oy YIVNOILVNUALNE 1] 8% 900 Q8N M ,,

Edition of 1889.

LARGE ROYAL OCTAVO VOLUMES.

MORE THAN 13,000 PAGES.
MORE THAN 49,000 TOPICS.

150 DOUBLE PAGE ILLUSTRATIONS.
100 DOUBLE PAGE MAPS.

Address Subscription Department,

rs, 153 & 155 Broadway, New York.

THE CUSHMAR EEY DRILL CHUCK.

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

234 in. 1-64 to 95 ‘in,
Sold by thetradeand Manu=

factured by THE CUSHMAN

CHUCK Co., Hartford, Conn.

TH% AMERIGAN BELL TELERHONE G0,

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

ESTABLISHED HALF A CENTURY.

ARVIN'S

FiRE &BURGLAR

SAFES

HAVE WAL
ND I

THAT WiLL \NELL REPAY AN

INVESTIGATION

BY THOSE WS e T0 SECURe

THE BEST SAFE
MARVIN'SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENCLAND.

ERAIDED PACKING, MILL BOARD,

SHEATRING,
CIEE A X T TR - P T cD-, FOOT E. BIT'EL =mr. IN. .
BRANCHES: Phlia, 24 Strawberry 8t. Chicago, 88 E. Laks 8t. Pltteburg, 37 Lawls Block,

2PIPE COVERINGS

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

P

%ump valves as Jenkins

and the Esplanade. Present state of the work. Illus- |

'KEY SEATING

oy
ol

(RACLSE MALLEAS

N WORS

B B FiS

it

ELECTRO MOTOR, SIMPLE,. HOW TO
make. By G.M. Hopkins.: -Descrlptlon of asmall 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 frem a battery, and
which would have sufficient power to operate a foot
lathe or any machine requiring not over one man power.
With 11 figures, Contajned in SCIENTIFIC AMERICAN
SUPPLEMENT. No, 641. Price 10 cents. To be had at
this oftice and from all newsdealers.

ATENTS FOR SALE.—%team Trnp, Bnck
Prewsure Yalve, and Mechanlenl Hoiler Cleaner. [o-
vestigate, Address TAYLOR BERO3. New Urlauny, Ta.

Machmes nnd 20" Dlills.
P. DAVIS, Rochester, N. Y.

TIIT B

Scientific dmerican
The Most Pc:::lra: ::::tﬁil;a::: ‘:I.L the World.

Oeiy $3.00a Yenr, !ncludinsl-'nnmka. Weekly.,
52 Numbers a Yeor.

This widely cll-culn ted and splendidly 1llustrated
! paper {8 published weekly. Every number contains six.
teen pages of useful information and a large number ot
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New I[nventions, Novelties in Mechanics, Manufuactures,
Chemistry, Electricity, Telegraphy, Photography, Archi~
tecture, Agriculture, Horticulture, Natural Bistory, ete.
Complete List of Patents each week.

Terms 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, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for psrticulars.

The safest way to remit is by Postal Order. Draft, or
ExpressMoneyOrder. 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 allorders,drafts, etc., pay-

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

TE R

Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIO AMERICAN, but is uniform therewith
1n size, every number containing sixteen large pages ful)
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions,
THE SCIKNTIFIC AMERICAN SUPPLEMENT i8 published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
i all the principal departments of Science and the

Useful Arts, embracing Bidlogy, Geclogy, Mineralogy,
Natural History, Geography, Archseology. Astronomy.
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
8hip Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, S8anitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Mechaniams,
and Manufactures 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 STUPPLEMENT, both mailed
for one year for $7.00. Single copies 10 cents. Address
andremit 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. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred Ordinary book pages; forming &
large and splendid Magazine of Architecture, rich-
ly adorned with elegont plates in colors, and with other
filne engravings; illustrating the moat interesting ex-
amples of modern Architectural Construction and
allied subjects.

A special feature is the presentation In sach number
of a variety of the latest and best plans farprivate resi-
dences, city ard country, incliding those of very mod-
erate cost as well as the moare expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.

I7E

HQUSE

HT SPAHKL!NG WATER

NATIONAL FILTER

TO FILTER

YARANTEED

ENTIRE SUPI:‘LY OF

FRODUCE

© 1889 SCIENTIFIC AMERICAN, INC.

The el and ch ofthis inagnificent work
have won for it the Largest Circulation of any
Architecrural publcation in the world. Sold by all
newadealers. $2.50 a year. Remit to

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

PRINTING INKS.

* Scientific_American » i8 printed with CHAS,
1’: ENEU JOHNSON & CO.’S INK. Tenth and Lom-
tord Sts., Phila., and 47 Roee St., opp. Duane St., N, Y.
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