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lnside Page. ench lnse’rtion “wee?d cenls a line.
Back Page, each insertion - = - $1.00 a line.

The above are charges per agate line—about eight
words per line. 1'his notice shows the width of theline,
and isset in agate type. Engravings may head adver-
tisements at the same rate per asate line. by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear i in next msue

DOUBLE END SCREW-DRIVER BIT

These Bits fit any Bit Brace, and have Screw.Drivers
on each end to drive large or small screws. The poixts
are ground flat, 80 as not to jump out of the slot. Lengt b,
five inches.
can make them. Sent b;
nine two cent stamps.
them at same price.

M1illers ¥'alls Co.,
No. 93 Reade Street, ‘it-. New Ym k.

L.W. Pond Machine Co

Manufacturers of
Iron Working Machinery.
Improved IRON PLANERS a

Specialty. Feed
i».nemed Feb. 9,
SRS, Keverqmg
mot mn patent d
Nov

142 UNION ST.,
\Volcestel ,
'\sﬁ-

mail, postpaid, on receiptof
ardmee dealers will furnish

o

Hulls, 19 to 40 ft, Strongest and best obtamable models.

Stationary and Marine Engines and Bailers. |
Petrolenm Kuel. Simple, Sate, Compact, Durable, Cheap.

Row and Sail Boats. Paddlmg and Sailing Canoes.

All Stylew. Sizes and 1'rices.
logues, TIHOMAS KANH
Wabash —&vmn:i‘ f‘]llr'!lf.‘{r) Ill

Send Slamp for Catas-
x fU“l’Al\\ 137 and 130
U

Steel and temper as g0od as the best skill |

.THE MODERN ICE YACHT. — BY

Scientific

BRAIDED PACEING, MILL BROARD,

? JOHN sr.'i
NEW YORKJ

Bsﬁlml PHIUL
|[]5MiLK*j?T B

5405@193&”%&&

Geo. W. Polk. A new and valuable paper. containing
full practical directicns and specifications 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 allthe parts. Contained In SCIEN~

TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
ceuts To be lmd at thxs ufﬁw and of all newsdealers. |

SEHT Fop e,
CCM qu_op Sug.
\13\17\ LA

Mentnon thlu 'pnper

Steam' Steam!

Wc build Automatic Engines from 2 to 260 H. P.,
equal to anythingin market.

A Large Lot of 2, 3 and 4-H. Engines

With or without boilers, low for cash,

B. W. PAYNE & SONS,

Box 15, .E‘.lmixa., . .

IC E~BOATS — THEIR CONSTRUCTION

and management. With working drawings, details. and
dlremons in full. Four engravings, showing mode of
construction, Views of the two fastest ice-sailing bhoats
used on the Hudson river in winter. By H. A. Horsfall,
M.E.  Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also containsthe rules and
regulations for the formation of ice-boat clubs, the saile
mg and manngemeut. of ice-boats Price 10 cents

SHEATHING,
CEALMBRS-SIFEINCE CO.,
BRJ\HCHES' Phlla, 34 S. 2d St. chlcago. l44-l46 E. Lake §t, Plttsburg, 37 l..ewls Bluck.

yEvee PROCES 5
5:1;:{ anﬁ"“‘“ fer¥ey j

ENGINEERS AND

STEAM HEATI" Steam Fitters. Build-

ings of any size or description in any part of the coun-
try, fitted in a first-class manner for heating by Live
sSteam—low pressure circulation or in connection with
return trap—Exhaust Steam, or Hot Water,
BROOME L & -AI\K*, YORK, PA.

FIRE-BRICK.—BY R. A. COOK, A.M,
An interesting description of the mining of fire elay and
the manufacture of fire brick at Mt. Savnge, Marvland
where i8 located one of the largest establishments in
the ceuntry devoted te this industry, ontained in:
SCIENTIFIC ANERICAN ST P PLEMENT, No, 338, Price
10 c:‘:nts To e had at this office and from all news-
dealers.

The Drsy ar_ Rotnring Thermomtar,

This thermometer gives
a permanent and continu- i
ous record in ink of the
temperature. The chart
indicating hnurs of the day |
and days of the week gives !
the degrees of temperature
from 20° below zero to [1°
above. All instruments
are nLcuratel‘v a,quted
and warrante: he re-
cord is easily read Al]d ab-
solutely correct. Sold
the leading 1mtrument
dealers and opticians
throughout the United
States and Canada,and by

The DRAPER
MANUFACTURING CO.
Owners of the United
t‘k. States and foreign patents,
¥ 152 Front, Street, New York
tted,  Copyrighted.

PH'I‘HISIS.—A PAPER BY BR H. C.
‘Wood, describing in detail the new treatment of con-
sumption by sulphureted hydromen. Contained in ScI-
ENTIFIC_AMERICAN SUPPLEMENT. No. 5394. Price 10
cents. To be had at this office and from all newsdeal-
ers.

Tl
Draper
; HRevording
Thermometer.

_ Tﬁ’esr?fcmms-
I CE HO U SE AND REFRIGERATOR

Directions and ITMrmacuslons for construetion, with one

Mustration of eolijhouse for preserving frut from

season to season. ‘I're air 18 kept dry and pure through-

out the year at a temperature of from 34° to 34°. Con-

‘ tained in SCIENTIFIC AMERICAN SUPPLEMENT No.116.

Prl(ie 10 cents. To be bad at this office and of all newss
ers.

American,
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PIPE COVERINGS :

Made entirely of ASBESTOS.

Absolntely Fire Proof.

CEMENT, FIBERE AND SPECIALTIES.
FOOT H. BTEH ST., IN. Y.

W.JOHNS
. Awsnzsrosn
LIQUID PAINTS.

Asbhestos Roofing, Building Felt,
Steam Packings, Hoiler Cove inss,

Fire Proof FPaintg, Cements,
Samples and Descriptive Price Lists Free.

H. W. JOHNS MPG CO,, 87 IMDEN I.ANE, N. Y.

THE CHERAPEST AND BEST !

Woto £ NaRAVING ©-

67 PARK PLACE.NEW YORK

ENOCRAVING FOR ALL Ilkuifﬂﬂflvl AND
-ADVERTIRING FURPD

VELOCITY OF ICE BOATS A OLLEC
tion of interesting letters tothe editor ofthe SCIENTIFIC
AMERICAN on the guestion of the speed of ice boats, de.
monstrating how and why it is that these craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIF1¢
AMERICAN SUPPLEMENT, No. 214. Price 10 certs. To

be had at this office and from all newsdealers.

H W. JOHNS"

LIQUID COACH BLACK

PREPARED READY FOR USE.

One coat will make your carriage, wagon
or sleigh look like new. Dries with a gloss.
Varnishing not necessary. One dollar can,
sufficient for painting an ordinary wagon.

H. W. JOHNS M'F'G COMPANY,
SOLE MANUFACTURERS OF
H. W. Johns' Liquia Paints, Colors in Oil, Varnishes,
Asbestos Roofing, Steam-Pipe & Boiler Coverings, &c.

87 MAIDEN LANE, NEW YORK.

CHICAQO. PHILADELPHIA. LONDON.

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

engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59, Price'0cents. To be had at this office |

and of all newsdealers

HT & SLACK BARREL Mgy
-~ JASPECIALTY U

JOHN GREENWOQD &CO0.
ROCHESTER N.Y.

. Raox 2002,

i F IQU‘ ” Strew Holding Serew Driver.
Wallen’s Pa.tent,,

lhl.; LY Hlli” & BERKELE COMPANY, Sole Atgents.

Chambers Street New York.

PATENT

JACKET KETTLES,

Plainor Porcelain Lined. Tested to 100 1b.
pressure. Send for Lists.

HAND, BURR & C
614 and 616 Market st., Phlladelphla. Pa.

COVERNMENT BRE.EDING FARM FOR
Cavalry Horses.—A paper by Lieut. S. C. Robertson, T.
S. A.. outlining a plan fer the establishment of a breed-
ing farm for horses maintained and controlled by the
government, and discussing the economic features ef
| the scheme. Contained in SCIENTIFIC AMERICAN SUP-

PLEMENT, 606, Pricel0cents. To be had at this
0TTO @AS ENGIN

a]l newsdealers.
24
Over 235,000 Sold.

Horizontal . .tto ..Gas Engines.
Vertical......... ®tto....Gas Engines.
Twin Cylinder.. .Lto .Gas Engines.

Combmea.......8tto. . GA3 Engines
Combined....... otto.. § Gas Fngines
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA.

New York Agency
- ‘;esey Slteez.

DRY AIR REFRIGERATING MACHINE

Description of Hall’s improved horizontal dr{'alrretrlg-
erator, designed to deliver about 10,080 1
cold air per hour, whenr nning at a speed of 100 revolu=
tions per minute, and capable of reducm% the tempera.
tare of * above to 50° below zero. With flve figures,
showing plan and side elevation of the apparatus. an
diagrams illustrative of its performance. Concained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 288, Price
310 clents 10 be had 8+ this office and from ail news-
ealers.

PATENTS.

MESSRS. MUNN & CO..in connection with the publi- ,
cation of the SCIENTIFIC AMERICAN, continue to ex-

amine improvements, and to act as Solicitors of Patents
for Inventors.

Inthisline of business they have had forty-one years’
experience, and _now have unequaled facilities for the
preparation of Patent Drawings, Speciticatiors, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to thepreparation of Caveats. Copyrights
for Books, Labels, Reissues. A ssisnments. 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-
wmmg ull information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, gpeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

We also send, freeof charge. a Synopsis of Foreign Pa.
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. 622 and 624 F Street, Pa~
ciftc Building, near 7th Street, Wash\ngt.on. D.C.

AND F\RAY JIAON ALSO STEEL
EABLE CASTINGS FROM SPECIAL
INE TINNING Ja 1T N
OM SDEVUN &oog’ Finisuigg P ANN Sf\
LEHICH AVE & AMERICAN ST. PHILA

IJSEFl!L BOOKS.

Manufacturers.Agrlcu]turlals, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need gnnd books in the line of
their respective callings. Our post office department
permits the transmission of books‘lthrough the mails
at very small cost. A compreliensive catalogue of
useful books by different authors. on more than fifty
different subjects, has recently ween published for
free circulation at. the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
tothem. Address,

MUNN & CO., 361 Blrondway, New York.

GREEHFIELD, MASS.

Manufacturers of Screw Cuttly,
and Tools, Fine Taps, Adjustab
Cutters and Nut Tappers.” New
Screw Plates, &c., &c., &c.

Bend for Descriptive Catalogne Free.

Machinery
e Iies, Bolt
Little innt

ONLY SEVEN DOLLARS

ND THLS PUMP

OF YOUR OR WRITE
DEALER. . - TO US FOR PRICES
vanDuzen's PatenT

VanDuzen & TiFT,
: SOLE MAWMERS
INCINNATE, O
AMEISR T A TN
Leather Link Belt Co.

A new article in Beiting which
18 made of small Leather Links
Jcalnod together with steel bolts.
1T hey have been remarkably suc-
cesstul for hard working machin-
ery and belts run half crossed.

For prices and partlculurs write
to CHAS. A, SCHIEREN & CeO.,

¥ 47 Ferry 8t., New York ; 416 Arch
St., Phlia.; % Federal St., Boston.

TELESCOPIC OBJECTIVES AND MIR-

' ’I'HROU

We are

éxrepared to furpish the flnest quality of

PUNCHES and DIES for METAL
NV ORK, for the manufacture ot which we have un-

equalled facilities. Henry Disston & Sons, Incorpomted
bmg Department K runt & Laurel Sts Ph1 la..

PDETRIFIED_WO0D.

Cabinet Specimens, Paper Weizhts,
Wateh Charnes, ete., made of silivitded
wood from Chalcedony Park, Arizona.
Nature’s incomparable handiwork in colorings, polished
with mirror finish. Send for Circular and Prlce List.

Drake Company, Drake Block St. Paul an.

TH ANERIGANBELL TLERRONE 0

95 MILK ST, BOSTON, MASS.

This Compa,ny owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,

11877, 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 llable to suit therefor.

OF TIIE

Seientific Auerican
The Most Popularlg:;:nt;ﬁais?;per in the World.

Only $3.00a Y em y including Postage. Weekly.
52 Numbers a Year.

This widely cncnllued and splendidly illustrated
paper {8 publisked weekly. Every number contains six-
teen pages of useful mformation and a large number of
original engravings of new inventionsund discoveries,
representing Engineering Works, Steam Muachinery
New inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tectare, Agriculture, Horticulture, Natural History, etc.

AllClneses of Renders find in the SCIENTIFIC
AMERICAN a popular resumeof the best scientific in-
formation of the day; and it is the aim of the pubiishérs
to present it fian #ttractive ferm, avoiding as much as
possible abstruse terms. To every intellizent mind,
this journal affords a constant supply of instructive
reading. It ts promotive of knowledge and progress in
every community where it circulates.

Tei'ms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaia. to any subscriver in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.-~One itxtra copy of the SCIENTIFIC AMERI-
CAN wil be supplied gratis for every club of fivesubscribers
at $3.00 each ; additional copies at same proportionate
rate,

The safest way to remit is by Postal @rder, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seidom goes astray, but is at the sender’s risk. Ad-
dress a!l letters and make all orders, dra:ts, ete., pay-

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

T EL I

Scientific American Supplement.

This i8 a separate and distinct publication from
THx SCIENTIFIC AMKRICAN, but is unitorm therewith
1n size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLKEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writersin
all rhe principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy
Natural History Geography, Archaology. Astrenomy,
Cnemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogriphy,
aechbnology, Mapufacturing. Industries, Sar.itary En-
gineering, Agriculture, Hortictiiture, Domeatic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable informati{on pertaining to tnese and allied
subjects is given,the whole profusely illustrated with
engravings.

The most important Ensineering Werks, M echanisms,
and Manufactures at home and abrosd are represeated
and described in the SUPPLEMENT.

Price for the SUuPPrEMENT 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

rors. Theirpreparation and testing.—By H. Grubb, F. . for one year for $i00. Address and remit by postal
An Interesting description of the processes now | order, express money order, or check,

employed in the construction of telescopic objectives.
prefaced with a short history of the manufacture o
glass. contgined in SC(ENTIFIC AMERICAN SUPPLE-
MENTS, Nos. 548 and 549. Price,10ceuts each. Tobe
nbtamed at thls oﬁice or frnm any newqdealer

ASK YOUR S ATIONER FOR THE"

JOHANN FABER LEAD PENCILS
BEST NOW MADE

THE

HISTORY OF THE ELECTRICAL ART
in the U, 8. Patent Office.—By C. J. Kintner. Anjinter-
esting histor; 57 of the growth .t electrical science in this
country, and notices of some of the more important
medels in possession of the Patent Office. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT No. 5d44. Price
10 cents. To be had at this office and from all news-

Shafting and Gearing, To%%!

ELEVATORS, ETC.

THOS, WOOD & €O,
22d and Wood =ts..

le Machinery,
Philadeiphia, Pa.

dealers.

© 1888 SCIENTIFIC AMERICAN, INC.

MUNN & Ca.. 361 Broadway, N, Y,,
Publishers SCIENTIFiC AMEUICAN.

To KForeign Subscribers.—Under the facilities of
the Postal Gnion,the SCIENTIFIC AMIERICAN isnowsent

X by post direct from New York, with regularity, to sub-
: servers 1 Great Britain. India. Australia. and all other
British colonies; to France, Austria, Belgium, Germany..
. Russia.anc ail other European States; Japan. Brazil, and

all States of Central and South America. Terms, when
sent to foreign countries, Canadas ana Mexico, excepted,.
$4, gola, for SCIENTIFIC AMERICAN, one year; %9, gold
for ioth SCIENTIFIC AMERICAN ani SUPPLEMENT for
one year. Thisincludespostage, whichwe pay. Remit
tv vostal or express money order. or draft to order of
MUNN & €O.. 361 Broadway. New York.

PRINTING INKS.

““Scientific American” isprinted with CHAS
ENEU JOHNSON & CO.'S INK. Tenth and Lom-
bard Ste,, Phila,, and 47 Rose St., opp, Duane St.. N. ¥

.
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