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lnsme Page, each insertion - = « 75 cents a line. ; i

each insertion-=-=-%1.00 a line.

About eightwords to a line.)

Evgravings may hea® advertisements at the same rate
per tine, by measurement, as the letter press. Adver- |
tisements must be received at publication office as early |
as Thursday morning to appear in next issue.

MARVIN'®

FIRE BBURGLzp \&

Back l’mzez

MALVINY SAFE & SCALE CG

265 BRIADWAY N ¥

Small Printing Presses!

For amateur and business uses, $3 to $100. D o your own
%)rrm,mg or advertising and save money. ILarge illus-
ruied catalogue, 6,
KELSEY & CO., M'f'rs, Meriden, Conn.

FOR OFFICE,
READING, Library,
Writi
riting, SIPTING ROOM
DRAWING.

Academy.
PRICE,

FROM

¥ $5 10 $20.

Address M. P. HICCINS,
Superintendent of the Washturn Mchn. Shop,
8end for circular. WORCES'I‘ER, MASS.

23 NEW YEAR CARDS, with name, 2c. 25
Extra Mixed, 10c. Geo.I. Reed & Co., Nassau, N.Y.
MOOT POWER TENONING. MACHINES FOR SALE

By S C HILLS, 8 Chambers St., New York.

muPa At Reduced Prlces.

m HERMOMET_ERS Opera Glasses cta-~

cles, Telescopes, Microscopes. Send for Iﬁus rated
Catalogue. ‘T

921 Chestnut St., Philadelphia.

An assortment of

WOOD-WORKING MACHINERY

made by Richards, London & Kelley (dissolyed); also, &
number of first-class MACHINE TOOLS (nearly as
good as new) of Philad elphia construction, on hand and

rsale. Forlist or inspection of machines and estl
mates, apw at the works of JOHN RICHARDS & CO
2d a ood Sts., Philadelphia, manufacturers of
Standard Gauges and other Implements.

o ; P ~ -
TOAL ART OF MARBLING ON PAPER.
Ry €. W. Wanmrvorga. How it is_done. What
vents Lhe weingling of Lhe colora, Kinds of mueilage
nsed,  Action of the Gall. Prectlead Directions. An
operaficn senutiful tniks simpii L?' anG instructive ag !
exkivdting tho action of 8 nutury law, Contained ia

BrrvwTiF. L AMNEHICAN BUpPLEMENT No. 118, lrice
fifcenty, Tu b had at this otBes and oF wl newsdeubers,
UPTURE BAND, "o pebt $2.50.

Circular and measurement-blank in plain sealed
envelope on application.
L. F. DE LESDFRNIER. 357 6th St Brooklyn. N Y

Randolph’s New Ditcher.
Feerersibis, Double Ender. Dolngwork
o of sixty nien, by horse puwer, st eost
nt wix! ‘-sta‘u.m Wachines, cosling liss
au 10 per day to run, dom.g from
5111] 0 f40 work, {lireolars from
HA \I]{]LPH BROE,
111 Broadway, New York,

WII.SON’S NEW YORK CITY

COPARTNERSHIP DIRECTORY.
1878-1879. Vol. XXVI.

Containing the names of all copartnerships, special and
otherwise, obtained from reliable aoureas, neatly com-
piled and arranged in alghabetlcal order, just frim the
;x'ess is now ready for delivery, Very useful tu Taw-
s, Bankers, Merchants, and others. Price $2,and

111 be sent by mail, postpaid, on receipt of price.

Address orders to
THE TROW CITY DIRE ’I‘ORY CO._,
1 Tniversi(?’ ew York.
Ip §aratlon WILSON'S B SINESS DIREC’I‘ORY,
XI., for 1878-9.

NEW TUNITED STATER GOVERNMENT
Rules in Reapect t(l B(Jlli‘r“! Haoiler Inspection, Stamp-
ing and Testing of 7 I;]dt{"\ Firw ’\IJLIJT.ALU‘N and
Eoat Tawering I)(*vu'es an:]. Tife Preservers. [nslroce-
tioms ta lnapectors, and Tests of Roiler Material are to
Wi made and recorded. Hequiremoents in Copatruetion
af Boilers. The Law in full, with Tist of Approved Fire
Eatinguishing, Tife Savinw, anl Bonl-luwerine Appuna-
tns, Contfined 0 BCLoNTIFIU AMERICAN HUUTPLEMENT
Ka. 113, Price 10 cents. “F'g be had at this offies and
of all newadealers.

IRON WORKS,

New Maven, Conn.,
Tinilders of the YALE VH®RTIGAL,
the best and most economical,
elihor for innd b marine wae, Koo
. wined and polerd eombingd, HOR-
with or without rtha
3 t-fT. The Tale Vertieal
Mikl, Iron Frame, French Burn,
hiaw no superior b the world.

Hend for Circular.

Steel Castings,

From 44 t0 10,000 Ibs. weight, true to pattern. Aninvalu-
able substitute for forgmgs. or for malleable iron cast-
ings rpqumnz Teat strength. Send for clrcular and

rico list to CHESTER STERL CASTING PANY,

'PURE, UNDILUTED PAINTS.
I AND FULL U. S. STANDARD MEASURE.

.ASBEST%S CEMENT FELTING AND

ary outlays for Pamts, Roofing,
etc., can besaved.

| Send for Samples and Reduced Price-List.

H W JOHNS

LIQUID PAINTS.

FULL BODY

No other pamts for structural purposes equal these
inrichness and purity of color, covering capacity, and
durability. Sixteen newest shades and standard colors.
Sample cards free by mail.

R N'T—For Tin Roofs, Iron Work, &c.

FIREPROOF P AINT—For inside woodwork.

ASBESTOS ROOFING,

With WHITE FIREPROOF COATING.
This well-known Roofing is now in use in all parts
of the world, and is the only reliable Subsmtute for tin,
1t is suitable fsr steep orflat roofs in all climates, and
forms the coolest and most durable portable roofing in
use. In rollsready for use; easily applied by any one.

Asbestos Boiler Coverings.

AIR
AMBER COVERINGS.
The most durable, effective, and economical appli-
. ances known for preventing radiation of heat from hnt
. air and steam pipes, boilers, and other heated surfaces.
| Ready for use ; easily apphed.

¢ ASBESTOS BOARDS FOR GASKETS, STEAM PACK-

ING, SHEATHINGS, COATINGS, CEMENTS, &

Samples, Illustrated Pamphlets, Price-Lists, &c. sent
free. Liberal inducements to merchants and ‘large
consumers.

H. W. JOHNS MANUFACTURING CO.,

87 MAIDEN LANE, NEW YORK.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.,
8 nd for new illustrated catalogue.

Lathes, Planers, Drills, &e.

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

., Hoﬂtun.

ATSONS NN amnamtf Gap uahf. H*‘ “\'., R Mﬂm‘rsw
GREAT FacILITL2S FOR, LARGE of piche S ,jslm 5.FRONT ST Py

wile PR L

THE TANITE CO..
STROUDSBURG PA.

EMERY WHEELS AND GRINDERS.’
GEO. PLACE 121 Chambers 8t., New York Agent.

Wa will send
free to all ap-

T0 ADVERTISERS 15351

do any newspaper advertiging, the THIRD EDITION of

AYER & SON’S MANUAL
FOR ADVERTISERS. liidve, pé‘) More complete
than any which Lave precwled it, Gives the names
circulation, and udvsms—nlf- Tutws of several thousand
newspapers in tae UTnited Htatcs and Canada, and
contains more information of value to an adverclser
than can be found in any other publication. All lists
have been carefully revised, and where practicable
prices have been reduced. e special offers are
numerous and utusually advantageous. Be sure
send for it before trmnding any muney in ou .apa_.r

advertising. Address N. AVER & RO,
ADVERTISING AGENTS, Times Building, Philidel pt‘..&
For showing heat of
rometers, (Yot Blast Pipes,
Bun er E‘]ues, Superheated Steam, Oil Stills, &c.
W.BULKLEY, Sole Manufacturer,
49 Broadway. Y.

T$100PE R TO

The P|CTET ARTIFICIAL ICE CO0,,

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

l
!
|

AUVEHT SELDOM
FAIL TO
oFpe
Mt T e
EDW//V ALDEN'S "%fmﬂ‘f-?g

174 ELM STREET, CINCINNATIL, Q.
L@ Beost wtes an the best papers. .-F
Bond foreatulogus, Estimules and informution freg.

BEST

DAMPER
REGULATORS

AND WEIGHTED
GAUGE COCKS.

MURRILL & KEIZER, 44 HOLLIDAY ST., BALTIMORE.

ROCK DRILLING MACHINES?
AIR COMPRESSORS,

MANUFACTURED BY B)e) eicuRock Dane Co.
SENG FOR PAMPHLET. . FITCHBURG MASS:.

PARIS EXPOSITION.

The undersigned, American Bankers and Commission :
Agents in Paris for twenty-five years, offertheir services
to exhibitors for representation and negotiations.

JAMES W. TUCKER & CO 3 and 5 Rue Scribe.

WESTON DYNAMO-ELECTRIC MACHINE CO

Machines for Flectro-plating, Electrotyping, Electric
Light, etc., in_addition to testimonials in our datalogue
of Jan. 1. We beg to refer to the following houses:
MERIDEN BRITAN NIA CO.; RUSSELL & ERWIN M’F' G CO4
REED & BARTON; HALL 'ELTON & Co.; RICHARDSON
Boy~NTON & CO-; FI. JACKSON & CO.; STANLEY
WORKS; ROGERS CUTLERY Co0.; CHAS. ROGERS BROS.;

EDWARD MILLER CO.; MITCHELL VANCE & CO.; NOR~
WALK LoCK Co.; HAYDEN, GERE & Co.; DOMESTIC
SEWING MACHINE CO ; EBERHARD FABER J0s. DIXON
CRrUCIBLE CO.; MUMFORD & HANSON; FAGAN& Son,
and over 200 others. Outfits for NICKEL, SILVER,
BRrRONZE, Plating, etec. The two highest CENTENNIAL
AWARDS. andthe CENTENNIAL GOLD MEDAL of Ameri~
can Institute. Prices from $125 to $500.

CONDIT,HANSON & VAN WINKLE
Sole Agents INEWARK,N.J. '

N
TN
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Harrison's Newly Tmproved

LIGHT STANDARD 20 INCH

Grinding IIill

Made at New Haven, Comn.

Grinding Capacity
per hour,

6t 40 Bushels.

Send for
Tllust’ed Catalogue. |~

Address

W.A. Foskett,

Administratr,

‘Harrison’s System of Grinding!

Illustrated Catalogue Now Ready.

NEW STANDARD FLOURING MILLS.

Old Theories, Horizontal Grinders, Slow Runners, |
Fine Flour, High Speed, and Econo- ;

Fully F ,medE‘

. mical Milling Fully Establishéd.
A NEW Copy For All.
Millers and Editors please address
E RD HARRISON,
Xn. 1135 Howard Ave.

Address JOHN A. ROEBLING’S SONS , Manufactur- '
ars, Trenton, N. J ., or 117 Liberty Street, New York.

Wheels and Rope for conveying power long distances.
Send for cu'cular

ESTABLISHFD 1844.

JOSEPH C. TODD,

(Formerly of Todd & Rafferty), ENGINZER and MAOHIN

18T. Flax, Hemp, Jute, Rope, Oakum, and Bagging
Machinery, Steam Engines, Boilers, etc. I also manu-
facture Baxter’s New Portable Engine of 1877, of one
horse power, complete for $125; can be s een inoperat ion
atmy store.” I will furnish specifications and estimates
. for all kinds of machinery. Send for descriptive circu-
; lar and price. Address

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

WARRANTED THE BEST.

2 H.P.,$175. 3 H.P.,$200.
Tested to 200 1bs. Steam.

LOVEGROVE & CO.,
125 N. 4th St., Philadelphia, Pa.,

Bullders of K es and Beilers, 1 to 100
= horse power. Send fer circulars and:
prices, and state size and style you want.

PERFECT

NEWSPAPER FILE

The Koch Patent File, for rederying newspapers,
magazines. and ]:.rmphlt-t.h, wn recently improved
and price reduced. Mu,mcribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
su plied for the low price of #1.57 Ly mail, or $1.25 at the

ce of this paper. Heavy board sides; inscription
“SCI TIFIC AMERICAN," iu -gilt. Necessary for
every one who wishes Lo proserva t e paper.

Address
MUNN & CO.

VELINA STREET, PHILADELPHIA, PA.

Publishers SCIENTIFIC AMERICAN.

New Haven, Conn, .

1H.P. Boiler & Engine, $150.

TO INVENTORS

AND MANUFACTURERS

FOLLOWS & BATE, Manchester, England, Hardware

PUNCHING Uros

) Thmmi‘rs arnil _Rli["\‘ for wnrk.

;m[i Metala, & & d] A&
REFR FHFSS , Middletown,
PRESSES Conn.

CAMERON
Steam Pumps

For Mines, Blast Furnaces, Rolling
Mills, 0Oil Refineries, Boiler
Feeders, &e.

For Ilustrated Catalogue and Reduced Price Listsend to -

Works, Foot East 23d 8t., New York,

. WOOD-WORKING MACHINERY,

New and improved, for g
Boring Machines, 'I‘urn ng Lathes.
Saw Arbors, Saw Benches, Scroll
Saws, Panel kalsers. and other Wood

Panel Raiser, with vertical spindles,

all others being infringements on

our Bgatents of July 11 and October
1,

WALKER BROS,,
73 and 75 Lawrel St., Phila.

Working Models

" And Expenmental Machintey, Metal or Wood made to
order by F. WEERER, (2 Centre &t., N, Y.
I

'PORTLAND CEMENT,

" ROMAN & KEENE'S. For Walks,
: tions, Stables, Cellary, Brid ge:t.ltesvrvorrs. Breweries, etc.
Remit 10 cents for I'rictival Treatise on Cements.

S.L. MERCHANT & Co., 53 Broadway, New York.

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.—-Buerk’s Watchs~

man’s Time Detector. capableofaccurately con-
trolling the motion of a watchman or patrolman at the
different stations of his beat. Send for circular.

.E.B K,P.0. Box 979, Boston,Mass

N.B.—The suit agninst Imhaeuser& Co.. of New York,
was decided in my¥ favor, Juna 10, 4,
assessed against thiem Nov. L1, 1876, for selhng contrary
to the order of the court. 2rsnnd buying or using
clocks infringing on my patent will be dealt with ac-
‘cording to law.

© 1878 SCIENTIFIC AMERICAN, INC

and Machinery Merchants, are prepared to buy Ameri- :
can Goods for Cash, and toact as Sole Wholesale Agenns ’

ecial work. .

Tools. We build the only patented :

Cisterns. Founda. :

A fine was .

‘Mill Stones and Corn Mills.

‘We make Burr Millstones, Po table Mills, Smut Ma-
chines, Packers, Mill Picky, Water ‘Wheels, Pulleys, and
Gearing, specral]y d.(ld.pt(’(l to Flour Mills. Send for
catalogue.

J. T. NOYE & SON, Buffale, N. Y.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W.B. FRANKLIN V. Prest. I M. ALLEN, Pres'.
1. B. PIERCE, S¢cy.

MACHINISTS’ TOOLS

Best c}u ity atlow %ces Radial Drills, Engine Lathes,
Iron Planers, Car eel Borers, Hydrostatic Presses,
Axle Lathes.

NILES TOOL WORKS, Hamllton, Ohio.

DEALERS IN TOOLS

WILL FIND THESE TONGS
SELL AT SIGHT. TAKING
MOST SIZES FOR LEAST
MONEY. ADDRESS,

PANCOAST & MAULE,
245 80. THIRD ST., PHILADA.

ADJUSTABLE
PIPE TONGS
CHEAPEST
SEND
TO MAKERS
FOR PRICES,

THORNTON'S

MADE.

H. R. WORTHING—TON,
BROADWAY. NEW YORK.

Irvdmu u, works‘ Van Brunt Street, Brooklyn,
Manufactures Pumping Engines for Water Works. 'In
daily use at 100 stations. Als0 Steam Pumps, Water
Motors and Water Meters. See SCIENTIFIC AMERICAN
SUPPLEMENT, January 27th, 1877. Prices largely reduced
July 1st, 1877

. THE

Sreientific Jmevican,

: The Most Popular Sclentiﬁc Paper in the World.
THIRTY-THIRD YEAR.

. Only $3.20 a Year inclading Postuge. Weekly.
52 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 Mechanics, 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, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. Ttis promotive of knowledge and progress in
every community where it circulates.

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 and twenty
cents by the publishers; six months, $160; three
. months, $1.00.
Clubs.—One extra copy of THESCIENTIFIC AMERI-
| CcAN will be supplied gratis forevery club of five subscribers
lat $3.20 each; additional copies at same proportionate
rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN 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 is at the sender’s risk. Address all letters
. and make all orders, drafts, etc., payable to

MUNN & cCoO.,
37 Park Row, New York.
The Postal Union.—Under the facilities of the
Postal Union, the SCIENTIFIC AMERICAN is now sent by
post direct from New York, with regularity, to subscrib-~
cers 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 to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, 1year; $9, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
i year. Thisincludes postage, which we pay. Remit by
postal order ordraft to order of Munn & Co., 37 Park
" Row, New York.

E “‘ielenhﬁo «}}]{{;mm" iz n'eu wiiih CHAS,
ENEU JOHNSON & CO.'S INK, Tenth and Lom-
bard Sts., Philadelphia, and 59 Gold St., New York.
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