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- WHdverfisements.
}nslde Page, each insertion = = %5 cents a line.
Fuge, each inseriion « « =« 81,008 llne.
(About eight words to a line.)

Engravings may, head advertisements at, the same rate
per lme, by measurement, the letter ‘press. Adver-
8 MUS atp tion office as early

a.s Thursday mommg to appear m next 188ue

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be over ted. Its circulation
{8 muny times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants tirculation. This he has when he
adveftises in the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

ress .
MUNSEL: CO., Publishers,
361 Broadway, New York.

HECRENESY

'With direotions for construction. Four |
engn.vings Contained in SCIENTIFIo AMERICAN SUP-
PLEMENT, 59. Price 0 cents. To be had at this office
snd of all newsdealers.

ENG-I NES i e

AND

BOILERS

of all sizes.

Write for Ciroulur and tell us what FOu Wanl.
B.W. PAYNM & 30N,
Or uddress our New YOTk &
Easters Agants, HiLL, CLARKE & CO,, Boston,
Our putented Virtical Boller will not prime.
gar of burning Anes.

Uttice,
A48,

THE CURTIS
RETURN
STEADL TRAL

For tetoroing steam oiaxiensed un-
Qer pregunrs mitomatleally into the
’ boﬂer w‘hmher tuken from abnvs
ler jever, without Jusg’
or w\‘aate anufactursd by

THE CURTIS REGDLATOR (O,

BOSTON, MASS.
"8end for Circular No. 19.

EN(‘lNEEB’S POCKET BOOK.

: Directions and Dimensions for constructian,
illlust.mtlon of cold house
. season to season. The air is kept dry

. deat

of mains easily obtained.

TEINEIINS BROS.
71 JOHN 8T., NEW YORK.

13 80. FOURTH ST,, PHILA.

BLAKE'S IMPROVED PI1PE HANGER.
IT IS THE CHEAPESY AND BEST HANGER IN THE MARKET.

1t saves many expensive Blacksmiths’ Jobs.
position. Expansion alwn

Can be attached to pi%g wgen in
{a provided for. Cheap because it is simple. Pitch lines
o troublesome screws to adjust.

SOLE ACEINITS
79 KILBY ST., BOSTON.

COLORS RED AND BRO

ainting ROOFS, ¥ AOTORY and M BUILD-
ORK, EXPOSED BRICK
I_l\(} FE (‘h a.t}g'gNPzZe Lingeed Oil and highest

mdes of Iton Oxide. Send for bircsr'%mw A&gdress

4 Cortiandt Street, New ’York.
READY ROOF G for new roofs.

EPPS’S

GRATEFIH.—OOMFORTIHG.

COCOA|

"ICE-HOUSE AND REFRIGERATOR.

for preserving fruit from
and apure through-
out the year at atemperature of from °. _Con-
- tained in SCIENTIFIC AMERICAN Suppwmr No 116.
Price10cents. To be had at this office and of all news.
ers.

EVERY USER OF BIMJHINERY

S8HOULD LEABN

; oy to Use Louse Pulcys

8 Tseful information on thisxuhb ent
lu glveu in our *‘Catalogue No.
Bent free to any address.

VAN DUZEN & T1FT, Cincinnati, O.

'TO STOVE MANUFACTURERS.

A decided improvement in Heating Stoves has lately

_ been patented, which manufacturers would do well to

- adopt,
-any_ot
j 'I‘AYLOR Patentee, New

Trrawer 1004, Elmplra; N. Y.

Nodin-

t

BY'

es 1. Haswell, Civil, Marive, ind Mecnanical En- |

fineer Giving Tables, Ruies, and bormnls.s ;erlnrng
0 Mechanics, Matiiematties. and Physics, Architeoture,
Masonry, Steam V esaels, Mills, Limes, Mortars, Cements,
etc. 9&!—5%@5 leather, vockel-hook form.  Price $4.
Tlﬁs valuable work will be sent on receipt of price by

N & CO., New York.
M AL rl‘]r GREY IHl\‘i LA
" ASBESTO: S“
Boofing, Building Felt,
8team Packings, Boiler Coverings,
Fire Proof Paimts, Cements, Etc
Samples and Descriptive Price Lists Free,
H W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y.
175 Randolph St., Chicago; 170 N, 4th St,, Philadelphia.

EAB L dE TINK

MRS DEVLI & co {

I.r_"l“aH AVE & ANERICA

' W.JOHN

g

LOPPER TUBES

e BRAGLS BRATE
Mention this paper.

WM. A. HEARRIS,
Previdence, K. L ("R 8¢.) Sixminum'nlkwmhmmlan
peresne ftinnd and (Iuly Builder of the
HARRIS-CORLISS ENCINE,
With Harris' Pat. Improvements, from 10 to 1,0 H. P
8end for copy Engineer's and Steam iser's

Manual.nagy J. W. Hill, M.E. Pricesi|.T8.

‘MENTION THIB P.

PATERTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIO AMERICAN, continue_to ex-
amine iinprovements, and to act as Bolicitors uf Patents
for Inventors. /

fu this line of business they have had Sort

ncé, und now nave unegqualed Jaeild
preparation of Patent Drawings, §

)

tates, Canada, and Foreign Countr Mesars Munn &
Co. also attend to the preparation of Cnveats. Copyrights
for Books, Labels, Relssnes. Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very

reasonable terms.
A let sent free of charge, on app]icatlon con-

tuining full information about Patents and how to %r

cure them; diractions concerning Lnbels, Copyrlg ts.

Designs, Patentﬂ, A R

signments, - Rejecte:

tents, etc.

We alsosend free of charge, u Synopsis of Foreign Pa-:
nd method of securmg

tent Laws, showing the cost a
patents in all the prlnclpal countrles of the world.

MUNN & C€O., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 T Btreet, Pa- | JOEN D. Cmcmvzn, Dep’y Treas.

A#fic Building, near Tth Street, Washington, D. C.

8 for the \
Specifications, and the
ecution of Applications for Patenta in the United

ngnses, Hints on the Sale of Pn-i

'andthe

as more_beat is obtained from less fuel than by
her method. For ticulars address GEO. A,
mpton, Iowa.

PHONOGRAPHY g2

‘Works for self-instruction, by B Pitman and
JemmeB Howard, for sale bvallbook-sellers Calt-
o ,alphabetandillustrationssent free. Address
ONGGRAFHMIC INSTITUTE, Cincinnati, O.

Address JOHN A. ROEBLING 'S SONS, Manufactur- '

Trenton, N. J., or 117 Liberty Street, New York.

ers.
Wheels and Ro pe for conveying power long diata.nces. .

Send for circular.

VIOLIN OUTFITS

Complyting of Violin, Box, Bow
and uagez. 't'i.“ %IJ:;i nyx'irt of

tates
onitol d
beforebn,

5‘4 BS, 815&“5 ensl, Mend stamp for
8 of Violiow, (}ulura.

o8, Ccmah!’. F‘iutam
Ban) », Lot S himw all kinds, Hailionlons

nSpmu.lty c.w.msr“tm'.f:‘:.‘m. .M&w

BOMRWALTFR EXCIVE.

Compact, Substantial. Econom-
ical, and easily managed ; guar-
anteed to work well and give
tull power claigned. Engine and

Boiler complete, including Gov-
ernor Pump, etc., at the low

X. g‘ HOBSE POWER
E‘ -

. 00
Put on cars at. Sprlngﬁeld. 0.
JAMES LEFFEL & €O.,

ringfleid. Ghlo.
ar 110 Liberty aé)

» New York.
ICE-BOATS — THEIR , CONSTRUCTION

and management. With workin drewings, detalds, an

directions in full. Four engravings. sbowing mode
construction. Views of the two faw srt 'u_e bll Hng hoats
used on the Hudson river in winter. yrefRll,

M.B. Contalned in SCIENTIFIC AMERIGAN SUP LE-
MENT, 1. The same number also contains the rules and
regularlons for the formation of ice-boat clubs, the salle
ing and management of ice-boats. Price 10 cents.
T Wanted 60,000 snw ers and T
s A“ S Lumbermen to mu[ us their SA“ s
tull address for a copy of Hinerson’s @ Book
A We are first to introduce NATUR-
s for heating and tempering Saws
wlth wonderful effect upon improving their
quality and toughness, enabling us to reduce

prices. Address
s EMERSON,

SMITH & 00, (Ltd.),
Beaver Falls, Pa.

L ,xhen i
Four .me-« 1
Maghi

mrlsmt&twmk the &

r Gas Englnes wlll work satis: actorily when attached to Gasolene

GAS ENGINMS.

Best th prm&;ﬁe,

workmanship, and materials.
nall Motor adapted to ail uses.
of mnning it oeasea
Mo exteq
Sewfml ‘mchine Motor.

cgnmarkrat, Boew
H. P., 1 man power, and

Send for Hlustrated Catalogue.

ECONOMIC MOTOR CO.,
Office and 8alesrooms, 9 CORTLANDT ST., NEW YORK.

Barnes’ Pat FuniﬂHand Puwar |

MACHINEKRY, 1.
Contrastors und Builders, DrbinetBakers and
Jobbers (o Wood or Metwl, who
have no ateam power, can, 'hy -
ing outfita of these wmachines, bin
lower and save more money than
by eny athar means for doing thele
work, Sold on trial,  Illustoased
Catalogue FREFR,

W.F. & JQOHN BARNES CO,,
Afdres; 1999 Buby St., Rockfurd,

1S THE ONLY MAOHINE

That knits hosiel";' or tubular work of all sizes.
at narrows and widens on hosiery or tubular work.
That knits a regular, right-angled hee such as is knit

7 ’I‘hnt narrows off the toe.
That knits a %0 ck or stocking complete.
'l‘lmt knits mittens and gloves of any size without a

'I‘hut forms genuine Ribbed or 8 eamed work.

That knits the Double, Flat, or Fanc g webs.

That knits an elastic seamed-stitch Suspender with
button-boles.

That kaits the Afghan Stitch, Cardigan Jacket stitch,
Fancy Ribbed stitch, the Ra ised Plai stitch, the Nubia
stltch. Shell stitch, inlque stitch Tidy stltch ete., ete.

I‘ti lls] now the Standard Machine for Manufncmmng,

Only Family Knitter thatflils the Bill.

For further i ™ address

SEBASTIAN, nu%:.-s.
VED §h0

1IMPROQ

Serew Cutting Lathe.

Des ]gned for actual work; no

toy. I.athesfor wood or metal.
rill Presses, Chucks, Drills,
ogs, and machinis's’ and ama-

teurs outfits. on trial.
Catalogues mailed on appllcn—
cation.

West 2d St
16 it oo et

INTERNATIONAL INSTITUTE FOR

Liquefied Carbonic Gas.

. BRUNLER, 857 Broadway, New Y

AMERICAN MECHANICAL DICTIONARY. A°

Descriptive WordBook of Tools, Instruments, Machines,
Chemical and Mechanical Processes: Civil, Mechanical, :
Rallway, Hydraulic, and Millitary Engineering ; a Hisé
tory of Inventicns ; General T'ecbnological Yocabulary,
n Dlﬁest of Meclmmcn.lA Plia.nces in S8cience and I
duastrial and Fine A lustrated with upward of

7,000 engrayin a.iByEdwardH Knight, A. M., Clvil,lll‘lz:d

' Lamb Knitting Machine MAnafacturing Co,;| Shrete:Rewagaagts. forssoby oaw co-

Box 55, CHICOPEE FALN.3, MASS,,U. 8, A,

sy !

BARRF L, KEG,:
Hogshead,

] AND
Stave Machinery.

Over 50 varieties manu-
factured by

T Hﬁm“'
Fan and Btave lvl.ntar

BUFFALO, N. Y.

NEW YORK BELTING AND PACKING CO.

Oldest and Largest Mannfactnrers in the United States ot

JOHN H. CHFREVER, Treas.

warehouse,

Vulcanized Rubber Fabrics

ADAPTED TO MECHANICAL PURPOSES.’

RUBBER BELTING, PACKING, AND HOSE, -

CORRUGATED

Mats and Matting, and Stair Treads, &a!

BIOYOLE TIRES, CAR SPRING-S.
Wewr YTorkk Belting and Packing Co.,
15 Park Row. opp. Astor House, N. Y. 1

Branches: 808 Chestnut Street. Phila., 167 and 169 Lake Street, Chicago, and 5¢ &nd 54 Summer Street, Bostoi,
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T AMCRIOAN ELL TELEPBORG

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,
11877, No. 186,787.
! Thetransmission of Speech-by allknown
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 itor its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

THE RESOURCES OF ALASKA.—AN
interesting paper by Frederick Schwatka. Timber
ands. Yellow cedar and its value. The salmon indus-
ry and salmon canneries. Whale fishery. Seenery of
South The fur industry. Mineral re-
sources Agrieulture, ( nutu.ined in SCIEXTTPIC AMERI-

SUPPLEMENT, No. 496. Price 10 cents. To be
had atthis office and from all newsdealers.

DRAWING
IN STBUMENTS

i Illustrated catalogue

sent on appllcltlon to
Wu. T. COMSTOCK,

6 Astor Pla
New

Ol‘k.
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Scientific Amervican
The Most PopnlarFS(:II:ntllﬂscsg.aper in the Werld.

Only $3.20 a Yenr, includingyl’oltnze. Wéeily
52 Numbers a Year,

This widely circnlated and splendidly fllustrated
paper is publisked 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, Manufuctures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, et¢.

All Classes of Readers find in the SCIENTIFIC
! AMERICAN a popular resuume of the best scientifie in-
formmtion of the dsyi-and it 18 the aim of the publiahers
t0 presemt it in @ atunativefarm, L¥oiding sl as

. tarms. 'To every imteilywewt dulnd,

‘| posaiite
this journal affords a constant supply .0f instructive

reading. Itis promotive of knowledge and progress in
every community where it circulutes.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—62 numbers—
postage prepaid. to any subscriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clnbs.—One extra copy of the SCIENTIFIC AMERI-
CAN will'be supplied gratls for every club of fue mibsetiiprs
: at $3.20 each ; additional coples at same proportionate
. rate.

' 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, ete{pay-

i able t
TR NTITIT & co.,
361 Broadway New York.

TEL B

Scientific American Supplement.

This is a separate and distinct publication from
THk SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLKMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the prinzipal departments of Science and the
: Useful Arts, embracing Biology, Geology, Mineralogy,

: Natural History, Geography, A rchology. Astronomy,
: Chemistry. Electricity, Light. Heat, Mechanical Engi-

i deering, Steam and Rallway Engineering, Mining,
%Sblp Building, Marine Engineering, Pbotogruphy,

Technology, Manufacturing Industries, Sanitary En-

gineering, Agriculture, Hortigulture, Damestic &dono-

; my, Biography, Medicine, etc. .Lvast amount of fresh

aud valuable information peMning tothese and ulllea

subjects is given, the whole profusely iltustrated with
| engravings.
i The most mportant Pngineesing Works, Mechanisms,
; and Manufactures at home and abroad are represented
- and described in tbe SUPPLEMENT,

Price for the SUPPLEMENT for the United States and
| Canada, $5.00 a year, or one copy of the SCRENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $i.00. Address and remit by ostal
order, express money order, or check,

MUNN & Ce., 361 Broadway, N. Y.,
. Publishers SCIENTIFIO AMERICAN.

To ¥oreign Suhacrilers.—Under the facllities of
the Postal Union, the SCIENTIFIC AMERIOAN {8 nowsent
by post direct from New York, with regularity,to sub-
scribers in Great Britain India, Australia, and all other
British colonies ; to France, Austria, Belgium, Germany,
Russis, and all other Eurobean States; Japan, Brazil,
Mexico, and all States of Central and Sowth America.
Terms, when sent to forelgndountries, Canada@xcépted,
#4, gold, for SCIENTIFIC AMFRICAN, one year; $9, gold,
for both’ SCIENTIFIC AMRRICAN and SUPPLEMENT for
- one yes#: This includes pcstage, Which we pay. Remit
' by postal or.express money order. or draft to order of

MUNN & CO., 31 Broadway, New York.

TING INKS,

“ Qcientific American ** 1s ?rimed with' CHAS-
ENEU JOHNSON & (0.'S INK. Tenth and Lom
bard Ste. Phiia.. and 47 Rose St., opp. Duaae 8t.. N Y.
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