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,-J'fanerfmements.

Inslde Pnge. ench insertion « - - 23 cents a line, '

Back Page, each insertion - - - $1.00 a line.

The above are charges per agate hne—about eight
words per line. This notice shows the width of the line,
and isset 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-
mg to appear in next issue.

These Hack Saws will cut Iron and Steel be
yond all expectation.

Iron working mechanics everywhere must and
will use them. They do the work of files at one-
tenth the cost, and in one-tenth the time. One
Patent Nlckel-plated Steel frame, and one dozen
8 inch Blades, sent by mail, prepaid, on receipt
of $1.50. Hardware dealers will furnish them at
atthe same price. All saws marked with a star,
and bearing our name are fully warranted.

MILLERS FALLS CO.,
93 Reade Street, New I'ork

= YO uJ USE

yALVE. S

_TOR AND VNTAST OW RRTWG
_JENKINS BROS.

71 John 8t., New York. 105 Milk St., Boston.
13 S. Fourth Stn Phila. 54 Dearborn St., Chicago.

~ COMFORT vs. CUSTOM.
FELT vs. BRISTLES.

(Frem. Now York Home Journal)
“No one who has for some time used the Tecently in-
vented felt tooth-brush, as has the writer of this para-
graph, will ever consené to return to the use of bristles.”

-
D'EAD A oTH sﬂm
IDEAY _ﬁf"-ro _ @M

The comfort and the sweetness and sensation of
witer cleanliness which it brings are so pronounced
that the very thought of returning to bristles awakensa
sense of discomfort. The Felt not only cleanses but
polishes the enamel. This is very important as a pre-
veuntive of decay, etc.
1ts Economy. Holder (imperishable) 35 cents. “Felts”
only need be renewed. 18 (boxed)25 cents. Dealers or

mailed. — HORSEY MFG. CO., Utica, N.'Y.

Microscope pea, Teleacopea,

'IELD CI i'.‘A's'"s ES

Speclacles, Barometers,

Thermometer? Photographic Outjits foir Amateurs, ztc
'LM STEV & CO., Philadalpbia "Pa,

mns. 09 Sen l’m- Nperial Barguin biatl.

New Gas Engine
“The Baldwin”

Exhibited at the late American Institute Fair, New York.

A four horse-power engine in connection with storage
battery, running 84 incandescent electric lights (and
without battery, 32 lights), giving a perfect light, with
all the steadiness that can be obtained from the high-
speed steam engines in common use fur electric hghtmg,
and permitting any number of lights to be shut off or
turned on without affecting the remaining lights in the
slightest degree. A marvel of beauty, perfection, and
power, adapted to lighting, pumping, and all purposes
where a safe and cheap power is required. Manufac-
tured and guaranteed by

Otis Brothers & Co.,

Elevators and Hoisting Machinery,

38 PARK ROW, NEW YORK.

SH-COMPLETE STEAM Pu .._ g
SEVEN DO ARS

OR WRI"'E.
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OF YOUR
DEALER
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PATENTS.

MESSRS. MUNN & CO,, in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue t0 eX-
amine improvements, and to act as Solicitors uf Patents
for Inventors.

1o thia line of business they have had forty-one years
experience, und now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the

resecution of Applications for Patents in the United

tates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend te the preparation of Caveats, Copyrights
for_Books, Labes, 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 cnarge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
ts'ui"r;‘me;lts\, Rejected Cases, Hints on the Sale of Pae

@ ete.

We also send, freeof charge, a Synopsis of Foreign. Pae
tent Laws, showing the cost 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. and 624 F Street, Pae~

cific Building, near 7th Street, Washington,.D. C.

MODERN SMOKING PIPES
H.G SCHRAMM CAMDEN.N.J.

NEV PRICH LIST JUST OQOUT,

FrREE, B MAIIL

Set of Steel Figures.}é inch,

1 CHECKERED CENT ‘UNC
i1-4 inch, 20 cents.  5-16 inch, 25 cents. 3-5inch, mceuts
Catalogue free’to any address.
GOODNOW & WIGHTMAN, Boston, Muss.
] QUARANTINE SYSTEM OF LOUISI-
! ana.--By Joseph Holt, M. 1?% Description of the methods
. of disinfection practiced. With 4 figures. Contained in
i SCIENTIFIC AMERICAN SUPPLEMENT. No. 627. Price 10
cents. Tobe had at this office and from all newsdealers.

ALL

 THOMN

AND FINE GRAY IRON ALSO STEEL

AB LE CASTINGS FROM SPECIAL_

snﬁvun %Col e v i Aeagig AL

FINISHING .
LEHIGH AVE. & AMERICAN ST. PHILA

@LUMB]A
PICYCLES -
TRICK:LES
S‘”m TANDEMS

GUARANTEED=HIGHEST GRADE
ILLUSTRATED CATALOGUE:-FREE
—=¢ Pope Mra.Co.

79 FRANKLIN ST-BOSTON

BRANCH” 12WARREN sT.NEWYORK
Housesli2s1 W ABASH AVE.cHicAGO.

SEVERN AND MERSEY TUNNELS.—j

Full description of these two important engineering -
works, with two engravings. Contained in SCIENTIFIC j
ANERICAN SUPPLEMENT, No. 604. Price 10 cents. To,
be had at this office and from all newsdealers.

PIPE COVERINGS

Made entirely of ASBESTOS,

Absolutely Fire Proof.

BRAIDED PACK[NG, M[LL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES.
CEHALMEBRS-SPENCEH CO., FOOT E. 8THE ST. N. Y.
BRANCHES: Phlla, 32 S. 2d St. Chicago. 144-146 E. Lake St. Pittsburg, 37 Lewls Block.

BU&IS ﬂll[l Ganoes for Oar, Sail, or Paddle

STATIONARY ano MARINE

ENGINES

EITHER COALOR PETROLEUM FUEL

STeAM YACHTS,
SEND STAMP FOR CATALOGUE, -
RACINE HARDWARE CO.,, - RACINE WIS.
——(Q R—
THOMAS KANE & CO.,
T " 13aWABASHAVE., - CHICAGO, ILL.

NATURAL GAS INDUSTRY AT PITTS-
burg,Pa.—A brief history of the Chartiers Valley Gas
Company. With 5 illustrations. Contained in
TIFIC AMERICAN SUPPLEMENT, N

To be had at this officeand from ail newsdealers.

Saws. 1ot by
MLETiEETE.

3 éﬁ\m R"’.ﬂ‘..op,ub.
\15\11\.».\1‘3‘ 2
“op _ORRAGELT

YD
COPPER TUBES,
SWELTBRASSRRASEWIRE

Mention this paper.

HISTORY OF TIIE LLL{‘THI( AL ART
in the U. 8. Patent Office.—By C. J. Kintner. An inter-
esting history of the growth of electrical science in this
country, and notices of some of the more important
models in possession of the Patent @ffice. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price 10
cents. T'o be had at this office and fromall newsdealers.

PATENT

JACKET KETTLES,

# Plain or Porcelain Lined. Tested to 100 1b.
pressure. Send for Lists.

AND, BURR & CO.,
614 and 616 Market St., Philadelphia. Pa.

‘Wallen’s Patent.

suornple, hy mail, 0 Cents,

“UNIQT_TE ’”r Soreovw I—Iolding Screvwvw Driver.

The ALFORD & BEREKELE
CeMPANY, Sole Agents, 77
Chambers St., New York

P. @. Box 2002.

CHVEYaR,

HARRISON CONVEYOR!

Handiing Orain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &¢.
égslggu BORDEN, SELLECK & co., § Mang’lt’%rs.gcmcago, lIl.

STEAM PACKING

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

H. W. J(IHIIS MFG. CO0., 87 Maiden Lane, N.V.

OTTO GAS ENGINES.

@ver 25,000 Sold.

Horizontal ..... Otto....Gas Engines.
ertical......... tto....Gas Engines.
Twin Cylinder..Otto....Gas Engines.
Combined....... Otto.. { ggg Eﬁ%}gfs
Combined.......Otto.. § 323 Fngines
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA.

. New York Agency
18 Vesey Street.

L AR L TN,

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

SYRABIISE WATER MOTOR.

Automatic Governor shutting
OXT a]l surplus water. The amount of
power developed by these motors is
only limited my the amount of pres-

18 safer than a high rated horse pow-
er, and that is, that these motors will
perform the work satisfactorily which
they are sold for. Are adapted for all
kinds of light machinery, electric
.light dynamos, dairy work, elevators,
p church organs. Munuf’d by TUERK
WATER METER CO., Syracuse, N.Y.

ESTABLISHED HALF A CENTURY,

MEARVIN'S

RE &BURGL AR

SAFES

HAVE

PATENIMPBOVEMENTs
ND |
THAT V\ﬁLLWELL REPAY AN

INVESTIGATIUN

WHD
BY THOSE R SRe 70 SECURe

THE BEST SAFE
MARVIN SAFE GO,

NEW YORK, PHILADELPHIA,
LONDON. ENGLAND.

THE MODERN ICE YACHT. — BY
Geo.W. Polk. A new and_ valuable
fullpractical directions and specificati

ons _for_the con-

struction of the fastest and best kinds of Ice Yachts of -

the latest, most 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. 624. Price 10
ceuts. To be had at this office and of all newsdealers.

REMINCTON

STANDARD

TYPEWRITE

WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y.

© 1888 SCIENTIFIC AMERICAN, INC.

OIEN-
0.627. Price 10cents. |

sure available and quantjty of water :
used. We guarantee something which |

g)aper. containing °

1

‘ FTRE s

We are repared to furnish the finest %nality of
%VHR‘IP H PUNCHES and DIES for AL

for the manufacture of which we have un-
equalled facilities. Henry Disston & Sons, Incorporated,

Jobbing Department, Front & Laurel Sts., Phila., Pa.

SYRACUSE MALLEABLE [RONWORKS

W.B BURNS PRO

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four

engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 10 cents, To be had at this office
and of all newsdealers.

BUF FALO FORGE CO.

MAKE BEST LINE

FORGES BLOWERS EXHAUSTERS

HAND & POWER DRILLS enreawo wy,
"HYPNOTISM IN FRANCE.—AN IN-

teresting review ot the present status of this subject, by
Max Dessoir. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, NO.613. Price 10 cents. To be had at this
office and from all newsdealers.

AUTOMATIC cur OFF ENGINES.
B

PERELCILY

THEFLORIDA

STEAM HEATER.
Will Never Rust Out or Explode.

Sectional. Portable, Automatic.
Magazine or Surface Feed. 16 sizes.

Hend furIllus, Book aml Fstimates.

. Pierce, Butler & Pieree Mfg. Co.,
Wit A,’.,'.EJ'.F-. E_YRACUSE. N. Y.

ESTABLISHED 1346,
The Most Popnlar Seientifie Paper in the World.

Only $3.00 ag(émr, lncludm

Postage. Weekly,
umbers

(ear.

This widely circulnled 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 ln Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, etc.
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 dollanrs by the pub-
lishers; six months, $L50; 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 @rder, Draft, or
Express Money @rder. 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, ete., pay-

ableto
DMTITIT & COo.,
361 Broadway, New York.
——
T EXI E
Scientific American Supplement.
This is a separate and distinct publiclition from

THE SCIENTIFIC AMERICAN. but isuniform 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 SUPPLEMUENT i8 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, Archaology, Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogr:aphy,
‘aechnology, Manufacturing Industries, Sar.itary 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 impertant Engineering Works, Mechanisms,
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 SUPPLEMENT, both mailed
for one year for $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.

Builders Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is fssued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine ot Architecture, rich-
ly adorned with elegant wlates in colors, and with other
fine engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
allied subjects.

A specialfeature is the presentation in each number
of avariety 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,togetherwith full
Plans. Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS,

“Sclentlﬁc Amencan 18 printesd with CHAS
HNSON & CO.’S INK. Tenth and Lom-
bard Stﬁ.. Phlla and 47 Rose St., opp, Duane St., N. Y,
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