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{nside I'age, each insertion ==« 23 ceutn a line,
Back Page, ¢ach insertion---%1.00 a line.
(About elghtwords to a line.)

Engravings may head advertisements at the same rate
ver ‘4ne, by measurement, as the letter press. Adkver-
tisements must be received at publication office as earty
as Thwuay morning o appear in next issue.

FOR SALE CHEAP.

A very handsome Westley Richards
Breech-Loading Shot Gun.

‘Weight, § 1bs. 6 ozs; 10 gauge; central fire; Brazier
locks. A first-class gun in every respect, and but
slightly used. A gun suitable for general shooting.

Also a very fine double-barreled, central fire

EXPRESS RIFLE,

No.577bore. Weighs about 8 1bs. English sole leather
case with tools complete. A splendid weapon for deer
and bear shooting. Built by E. M. Riley & Co., London.

Address HODGEKINS & HAIGH,
298 Broadway,New York.

ROCK DRILLS,
COMPRESSORS,é
.10\
¥,
%yﬁ;

FUSE,
BATTERIES,

POWDER. >

T EX B’}

CAMERON STEAM PUMP,

Also known as the ‘‘SPECIAL’ PUMP, is the standard of

excellence at home and abroad.

For Price Lists, address

CAMERON PUMP WORKS,

Foot East 23d Street, New York.

Mowry Car & Wheel Works,

ACTURE!
CARS ARD c.\s \\'Ill' ELS uf sll deﬂﬂ'lptluns.
Wheels and Axles, Chilled Tires, En Car and Bridge
ings, tsny pattern, furnishe to order at shor
Whoeleof Al i ety sa Baud
eels o n sizes constantly on hand.
Ofiice 31 1-2 W, Third =t., tlh’OlNl\A"l‘! 0.
Wor ks, Kastern Avenue and Lewis Street.

SHEPARD’S CELEBRATED
8430 Screw Cutting Fool Lathe.

Foot and Power Lathes, Drill Presses,
8crolls, Circular and Band Saws, Saw
Attachments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, etc. Send for

catalogue of outfits for amateurs or

\ srtisans.

! L. SH PARD & C

331, 333, 335, & West Front Street
Cincinnnti, Ohio.

Wood-Working: Machinery,

Such as Woodworth Planing, Tonguing,-and Grooving
Daniel's Planers, chardson’s Patent Im-

HERMETICAL SANITARY CLOSET

= GUARANTEED ABSOLUTELY WATER&GASTIGHT,
—— SEND FOR CIRCULAR

DorvnSLlens, 4 Fretonen STUNY,

L

DROP HAMMERS
STILES & PARKER PRESS CO.. Middletown, Conn.

SPECIAL SKYLIGHT for MECHANICAL
PHOTOGRAI’IIY — Agpchitectural and Patent Office
Drawings, Models, etc hotngmphed (8x10) for One
Dollar ea ch bv ROCKWOOD, 17 Union Square, New York.

QOAK TA]\NED LEATHER BELT[NG. SINGLE AND
Dou ble thickness. and of all sizes. Also Lacingfor sale
cheap, by SAMUEL ROBERTS, 108 CliffSt., New York. §

FOR SALE.—TWO 3 X 20 TWo-
flue Boilers, with Domes. Castings complete. All in
ggod order. Cheag for Cash. Canbeseeninuse. A lep J

CO., Summit Street, Newark,
Second-hand dealers need not apply.

Lathes, Planers, Shapers
Drills, Bolt and Gear Cutters, Milling Machines. Speclal
Machinery, E.GOULD & EBERHARDT, Newark, N. J.

WESTON []YNAMI]-ELEETRlE MAEH]Ni L'

Machines for Elect gnlcl IO
Light, t'-tc ln addltmn tﬂteqt ogmkg uur !
of Jun. to refer Lo t
l\lm:m-thrm\mCu.Rl:rsssma wt
REED & BARTON; HA ELtoN & Co.; li!cm\ansom
Boyxtox & Co.; Wo 1. JACKSON & C0.; STANLEY
Works; RoGrRS CUTLERY C0.; CHAS. ROGERS BROS.:
EDWARD MILLER CO.; MITCHFLL, V..\\m, & 00 NoOR-
WALE LOCK C0.; HAYDEN, GERE & C0.; Domxsrlu
JEWING MACHIXE C0 ; EBERHARD FABER; ' Jos. DIXON
CRUCIBLE Co.; MUMFORD & HANSON; FAGAN & BOX,
and over 500 others. Outfits for NICKEL, SILVE
BRONZE, Plating, ete, The two highest CENTENNIAL
AWARDS, and the CEXTENNIAL GOLD MEDAL of Ameri-
can Institute. Prices from 8123 to $300.

CONDIT,HANSON & VAN WINKLE
T

Sole Agents NEWARK.T

The George Place Machinery Agency

Machinery of Every Descrivtion.
121 Chambers and 103 Reade Streets, New York.

. §team Packing, Sheathings, Fire Proof Coatings,
Cements, E Srxp FoR DescrirTivE PRicke LisT.

H. W. JOHNS M’F?C CO. BT MAIDZN LANE, W.Y,

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass,

J. LLOYD HAIGH,
anu_furer (

o e B : = S L
of every description, for Railroad and Mining Use
Elevators, Derricks, ﬁo Tramways, Tmnsmiss on of
Power, etc. No. 8l .h:uhn 8t., N. Y. Bend for price list.

Plans and Estimates furnished for Suspension Bridges.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheals, Pulleys, and
Gearing. specially adapted to Flour Mills. Send for

catalogue.
J. T. NOYE & SOYN, Bufiule, N. Y
ICE-HOUSE AND COLD ROOM.—BY R.

G. llatfleld. With directions for construction. Four
engravings. SUPPLEMENT No. 89. Price, 10 cents.
THE
Eclipse Engine
Furnishes steam power for all
Agricultural purposes, Driving
Saw Mills, and for every use
where a first-class and’ eco-
nomical Engine is required.
Eleven first-class premiums
awarded, including Centenni-
al, 6. Refer to No. 7, issue of
4 71, No. 14, issue of "8, of SCI-
#] ENTIFIC AMERICAN, for Edi-
) torial illustrations.

FRICK & CO., Waynesbl?ll;ol.’Franklln Co., Pa.

‘When you write please name t|
fortunes every month, Books sent

$1[] m $1 u[][] free explaining everything.

Address BAXTER & CO., Bankers, 17 Wall St., N.Y.

Invested in Wall St. Stocks makes

pr roved Tenon Msclm'rss. ‘Muﬂ,lslng. Moulding, and
e-Saw Machines, and ‘Working Machinery gene-
rally. Manufactured g
WITHERRY, RUGG & RICHARDSON,
26 Salisbury Street, Worce ster, Mass.
(Shop formerly occupied by Ii BALL & C

ESTARLISHED 1844.

JOSEPH C. TODD,

ENGINEER and MACHINIST. Flax, Hemp, Jute, Rope,
Oakum and Bagging Machinery, Steam Engines, Bollers,
etc. 1also manufacture Baxter’s New Portable Engine
0f 187¢. Can be se¢en in operstlon at my store. A one
horse-power portable enghne complete, $125; two horse-
Wer, ; two and a horse-power, ¥
orse-power, $275. Manufactured exclusively b y

J. C. TODD,
10 Barclay St., New York, or Paterson, N. J.

MEBAL & PREMIUM AWAR DEQ’TU

“MANUFACT’D ATMUUNT HOLLY N.u.

BQGMIDI‘% PATENT UNIVERSAL ECCF\-

C MIL I.Fl—ll‘or Indlng Bones Oreg,
Crucibles, l“ire ay. uanos. eed ('.‘orn
Corn and Cob, Toba " Roots,

Asbestl'bﬂ. M
by other mll?s'.

lackin, B‘fd‘: ete.
or

Bpices, Cotree. Cooonmut I-I.sxm
etc., and whatever cannot be ground
Pr'im-ars Inks, Paste
JOHN W. THOMSON, successor fo
DUS, ec;rner of White and Elm 8ts., Ihew

F“HFING.FIETCNF'IJFlLfN'

R CEEFWELL
NE SiMPLE EFFICIEN!

8end for Catalogue of the
FIRMENICH

SAFETY STEAM BOILER,

For burning smoke and all gases from
coal and all kinds of fuel.

Requires no cleaning of Soot
or Ash

e8.

J. G« & F. FIRMENICH,
Bufiale, N. Y.

MACHINISTS’ TOoOLS.

NEW AND IMPROVED PATTERNS.
Send for new {llustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFAC'I‘URING CO.,
New Jiaven, Conn.

TELEPHON Works 1 mile.

Price 4. Pat’d.
alars free. HoLCOMB & CO., Mallet Creek, Ohio.

Every Man <229$3 Presstia:
SO P S
H |S Own Col‘;.lll::guo olPPtre;ses: ;l;éz'or::c s,

for ¢ stampe. KELSEY & Co.
\J Meridcen, Conn

Printer!

60 Chmmo snd Perfumed Cards [no dalike], Nnmo in
Gold and Jet,10c. CLINTON BROS., Clintonville, Ct.

LEFFEL WATER WHEELS.

With recent improvements.
Prices Greatly Redunced.
7000 in successful operation.
FINE NEW PAMPELET FOR 1877,
Sent free to those interested.

James Leffel & Co.,
Springfield, O.
109 Liberty St., N. Y. City.

FOB ALL K]INDB OF MACHINERY—A,
B. C. HILLS, 78 Chambers 8t.,

The Columbia Bicycl

e Columbia Bicycle,

Made by THE POPE X’F°Q CO.,
80 Rummer Street, Bostou.

A practical road machine, easy to
learn to ride, and when mastered
one can beat the best horse in a
L) day’s run over an ordinary road.

4 Scnd 3c. stamp for price list and 20~
BEX=F>- page catalogue with fullinformat’'n.

ICE AT $%1.00 PER TON.

The PICTET ARTIFICIAL ICE CO,

Room 51, Coal and Iron Exchsnxe, P. 0. Box 3083, N. Y,

ew York.

BOILER COVERINGS

SAVE 10 TO 20 PER CENT.
THE CHALMERS.SPENCE CO0., Foot East 9th St.. New York.

[FEBRUARY 15, 1870.

THE TANITE CO.,
STROUDSBURG, PA.

EMERY WHEELS AND GRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent.

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTUREDBY B0 ricuRock Dt Co.
SEND FOR PAMPHLET.  FITCHBURG MASS.

Holly's Improved Water Works.

Direct Pumping Plan. Combines, with other advan-
tages, over older systems, the following: 1 Secures b{
variable pressure a more reliable water su‘?ply for alfl
gurposes 2. Less cost for constructien Less cost
or maintenance. 4. Less cost tor daily supply bg' the
use of Holly’s Improved Pumpin g Machinery.
fords the best fire protection in the world. & Largely

reduces insurance risks and premiums. 7. Dispenses
with fire engines, in whole or {n part. 8. Reduces fire
department ex uses For mformatlon by descriptive
pa.mﬂxltifhor o addmss
MAN CTURING CO Lockport, N. Y,
SPENCERIAN STEEL PENS,

Superlor English

make. A sample

card of one each of

the twenty numbers

for trial, by mail,

on melpto{‘)s cle

IVISON, BLAKENAY, TATLOR & C0., New York.

Steel Castings,

From ¥ to 10,000 1bs. weight, true to pattern, sound and
solid, of unequaled strength, toughness and durability.
An invaluable substitute for for, 11,'mgs or cast-iron re-
iring three-fold strength. Send circular & price list.
gHLSTLR STEEL CASTINGS Cu., Evelina St., Phila, Pa.

BARNES' FOOT POWER MA.
CHINERY.

Different machines with which
Builders, Cabinet Makers,

Wagon Makers, and Jobbers
in miscellaneous work can
compete as to QUALITY AND
PRICE with steam power manufac-
turing; also Amateurs’ supplies.
MACHINES SENT ON TRIAL.
Say where you read this, and send
for catalogue and prices.

W.F. &§JOHN BARNES,
Rockford, Winnebago C ., Ill

PyrometeIQS. For show]ng] heat of

Ovens, Hot Blast Fipes,
Boiler Flues, Su
HENRY

rheated ‘-team 0il stills, ete.
. BULKLEY, Sole Manufacturer,
149 Broadway, N. Y.

OF THE

Srientific  American
The Most Populn'lz;:l:;ltlllic;8 :’Tper in the World.

VOLUME XL—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1879, a
ncw volume will be commenced. It will continue tobe
the aim of the publishersto render the contents of the
new volume as, or more, attractive and useful than any

PATINT

(OLD ROLLED

SHAFTING.

The fact that this shafting has 756 per cent. greater

strength, a finesfinish, and is {r\u:r w gaatge than any
otherin userendersitund he mos
‘We are also the sole mnnumcmhers of the CELEBRATED
COLLINS' PAT.COUPLIN G, and turnish Pulleys, Han srs,

ete., of the most nppreve& styles. Price Iist. malle
apphaas on to NES & LAUGHLINS

Pa.
Wis

and 3d_Avenues Pltt.sburg
190 S, Coa) Stroet, Lhtmo. 111, and Milwaukee.
§# Stocks of this shnftiuim store and for sale by
L1 aton, B8,

Geo, Place Machinery Agency, 121 Lhamhers 8t., N. Y.

THE BACKUS WATER MOTOR

is the most economical
wt..r known for driv-
ishtmachlnerﬁﬂom

URE POWER given
from whatis required to
run & sewing machine
up to six-horse power,
depend 0n pressure
of water. It takes little
room, never gets out of
repair, cannot blow up,
requires no fuel, and
needs no engineer. No
delay, no firing up, no
ashes, no extra insur-
ance, no coal bills; 18
alwa¥s ready. Invalu-
able for blowing Church
Organs, running FPrint-

Presses, Sewing Ma-

es, Turning Lathes,
Scroll Saws, Grindstones Coﬂee Mllls, Sausage Machines,
Feed Cutters, Corn M Elevato:s, etc. _ Four-horse
power at 40 Is noiseless,
neat, compact, steady, and, above all, very cneap. Will
work at any pressure above 15 1bs. Send for circular,
addressin themanufact
ACKUS WATER MOTOR CO., Newark, N. J.

unds pressure of water.

HOW TO MAEKE A WORKING TELE
PHONE. A valuable and excellent pape: i' 0. M.
Horgixs. Containing full Practical Dlmct onse, wlth
Bix Working Drawings to Scale, enabling any lntelllgent

erson to make Working Telephones at emall expense.

ith clear instructions how to set up a Tel ph Line

and establish communimtlon by mems of ephones.
BUPPLEMENT 142, Price 10 cents. To be had af

office and of all newsdeslers.

ﬁ BRADFORD MILL CO.

% Succesaors to Jas. Bradford & Co.,

l(AmACrUklns_l\'
French Buhr Millstones, |
Portsbls Corn & Flour Mills,
Smut Machines, etc.

Also, dealers (n Bolunf Cloths and
General Mill Furnl

= Office & Factory, 158 = st.

CINCINNATI, O.
J. R. Stewart, Free. W. R. Dunlap, See
[ o PB.I(;E LISTS SENT ON APPLICATION.

THIS NEW
ELASTIC TRUSS

S
ﬂ Has a Pad differing from all others, fs
VL. cup-shaps, with g«lf -Adjusting Ball
= in cenur, ldlyll itself to .ll
while the

A R

the Hern{a I3 beld pecurely da d and pigbt. and a radical cur« cer-
tain, 1% i3 easy, durable’and cheap, Bent mail. Circulars

ree.  Eggleston Truss Co., éhlcago, L.,

Cigar Box Lumber,

MANUFACTEURED by oar NEW PATENT PROCESS.

The Best in the World.
SPANISH CEDAR,
MAHOGANY,
POPLAR.

Also tbin umber of all other kinds, in.,at corre-
sponding prices. All qualities. Equa m 1 reapects to
any made, and at prices much un der any to be obtained
outside of our establishment. Send for price list .
GEO. W. RE & Co.,
186 to 200 Lewis Street, N. Y.

ARTESIAN

Yinoral rrolpoetingnunymg!ooh Wind-Mills, eto.

Highest award at Centennial Exhibition. Sead for pio-

torial catalogue and pricelist, free. Agents wanted. 0 per day

guaranteed. Sand, boulders, and rock easily handled. Address,
PIERCE WELL EXCAVATOR CO.. 4206 Elm Ave., Philada., Pa.

BENTE DMARCE'DANT

M.ANU FALTIJFLF'

itions

BAVD SAWS. rRuI’LSE\W')' T
PLANING & MATCHI NC MACHINES
IINIVERS ¥ D

PERFECT

NEWSPAPER FILE

The Koch Patent Flle. for greservlng newspapers,
agazines and pamphlets. has been recently improved
and pricereduced. Subscribersto the SCIENTIFIC AM-
ERICAN and SCIENTIFICAMERICAN BUPPLEMINT can be
sté?plled for the low prlce of $1.50 by mall, or $1.25 at the
Cpa eavy board sldes- inscription

FI AMERICAN." in gl Necessary for

every one who wishes to preserve the paper.

ddresre
MUNN & CO.,

Publishers SCIENTIFIC AMERICAN.

© 1879 SCIENTIFIC AMERICAN, INC.

of its pred

)T 8.

Only $3.20a Year includingz Postage. Weekly.
32 Numbers a Year,

This widely circulated 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 in Mechanic3, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and itis the aim of the publishers
to present it in an attractive form, avolding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a ccnstant supply of instructive
reading. Itis promotivc of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy ¢cf THE SCIEN-
TIFIO AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of thrce dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—0ne extra copy of THESCIENTIFIC AMERI-
CAN will be supplied gratis for erery club of flve subscribers
at $3.20 each; additional copies at same propertionate
rate. Postage prepaid.

One copy of THE SCIENTIFIC AMUIRICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

The safest way to remit is by Postal Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, but isat the sender’s risk. Address all letters
and make all orders, drafts, etc., payable to

MUNN & CO.,
37 Park Row, New York.

T o Foreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN i8 nowsent
by post direct from NewYork,with regularity,to subserib-
ers in Great Britain, India, Australia, and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America,
Terms, when sent toforeign countries, Cansada excepted,.
#4, gold, for SCIENTIFIC AMERICAN, 1 year; $9, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. Thisincludes postage, which we pay. Remit by
postal order or draft to order of Munn & Co.,37 Park
Row, New York.

HE * Scientific American” is printed with CBAS.
ENEU JOHNSON & CO.’8 Tenth and Lom-
Lard Sts,, Pbiladelphia, and 59 Gold St., New York.
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