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Inside Page, each insertion - -- 275 cents a line.
ack Page,each insertion-«-%$1.00 a line.
(About eight words to a line.)

Engravings may head adoertzsmeﬂts at the same rate
per line, by measurement, the letter press. Adver-
tHaements must be recewed at publication office asearly
as Thur&day mm‘mng to appear in nea:t issue. !
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FIRE &BURGLAR

MARVITY SAFEESCALE €4

265 BROADWAY. VK1 |

Mill Stones and Corn Mills.

Wer muke e Millstones, Portalle M, Smout Ma.
ehina, Packers, Mill Picks, Water Wheely, alleys, and
Geﬁmg, specially adapted to Flour Mills. Sond for :

oglie.

cat
J. T. NOYE & SON, Buﬂ“nlo, N. Y.

JAPANESE ART MANUFACTURES
By Christopher Dresser, Ph.D. Paper read before
Society of Arts. The Japanese 1Potter at Work. Curious ,
mode of Making Scarfs. How the Japanese Print on
Cloth. Japanese Process for §ilk Ornamentation. Japan-
ese Weaving. How Fine Japanese Fans are made,
Japanese Method of Making Moulds for Ornamental
Casnm;;s for Vessels, Bronzes, etc. Japanese Lacquer
Manu acture Curious Method of Tlesnirs ¢ Lacquer
Work. The Love and Pursuit of the Heautif:l in Japan.
A very entertaining, instructive, and comprehensive
paper. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT No. 115. Price 10cents. To behadatthis office
and of a.ll newsdealers j

BUY THE BIGELOW ENGINE 3 TO

20 horse-power ; cheapest guad foring made ; also yacht
engines and. boats. _Send for siren [ars.
E. H. GOODWIN & CO., 38 Ohver St., Boston.

Bound Volumes

OF THE

Scientific American. s

bound ,

At present, | have on hand the followm§
will sell |,

¥Folumes of the BiLeXx TTIIC AMERICAN, which
at $} ll each, ¢ !t}.wr am rh or by the quaumty.

XNrw Qi

5Cop1es_ Vol. 15 7Cogles.

NEW HeHel
Vol. 1..

OLD "ﬂ HIES.
Vol. 17 3 (lomes.

L 2.. !
« 13.. 4 “ “ g 3 ““ | . “
(OO Y9P0% IR “ 4:.’: 6 82..16 “
“ 8,3 « I
Vols. of the Old| * 10...9 ¢ |[i
Series contain one| * 11...2 ¢ H
year's numbers,! ¢ 12...9 ¢
and the New Se- * h”. . ?r "

ries six months. | *

The books will be sent by express on recemt of price :
Address all communications to

JOHN EDWARD

P.’0. Box 77.'2, New York.

THE FLOW OF METALS. BY DAVID:
TowNSEND. Valuable experiments, with_ten engrav- ;
ings, on Punching through thick plates.
a glow of Metal, Effect of ¥lowon Dimensions, Delslt
etc., of Plate. Lines of Least Resistance, ete. Punch-
ing with and cross the grain. Practical Applic tions. .
Contained in SCIENTIFIC AMERICAN SUPPLEMENT No.
19. Price10cents. Tobe had at this office and of
all newsdealers.

WATS0NS NON CHAHGEASLE GRP LATHE w’“’“m&
GREAT Fac LITIES FOR, LARGE UI{MEDIUNMR]EM SIRON

MACHINISTS’ T00|.s.5l

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

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACFYURING CO,,
New llaven, Conn. .

ESTABLISHED 1844 !

JOSEPH C. TODD,

(Former]y of Todd & Rafferty), ENGINEER and MACBIN-

Flax, Hemp, Jute, Rope, Oakum, and Bagging
Machmery, team_Engines, ilers etc. I also manu-
facture kaxter's New Por able Engine of 187, of one
horse power, complete for $125; can beseen inupermition
at my store. 1 furnish sue:-ﬂk-mms and estimates
for all kinds of machinery. 3end for descriptive circu-
lar and price. Address

TODD,

10 Barchy St., New York,or PntersOn, N. d. ;

SECOND HAND B(lOKS—Scientiﬂc and General. ‘

TANEHAT, W
3 FRONT ST =1 Py

Catalogue free. B. WALK s P. O. Box 4875, N Y

|
EMERY AND CORUNDUM WHEELS
for Grinding and Surfacing Metals and other materials.
By ARTHURH. BATEMAN, F. C. 8. Apfirprreadbefore
the Society of Arts, London. Fl]es Chi.aly, Grindstones
Composition of Emery where tound uality, Speclﬁc P
Gravity, and Hardness, Manufacture of the wheels, Em- |
ery Powder, Ruffing, Polishing, Cutting Power, Corun-
dum. The Magneriin or Union Wheel, the Tanite, the :
Northampton, the Vulcamte, the Climax, the Vitrifled
a porous wheel with central water supply. F'ifty us
enumerated to which the wheels are put, for Meta
Stone, Teeth, Millboard, Wood, Agate, and Brick. How
t0 mount a wheel. How to hold the work, and directions
for various clagses of work. Discussion and questions
proposed and answered. Cont ined in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 125. Price 10 cents. To '
be had atthisofBceand of all newsdealers

Do AHES3 Press“““ Al
f-nzar 3 1 a 5
Your Own __ - ;
s s = KEL FY‘ 0, |
Prlntlng! CE(510% Mer;:lul, E.,c::nrl |

SECOND-HAND ENCINES. |

Portable and Stationary at Low Prices.
HARRIS ‘IRON WORKS TITUSVILLE PA !

OR ALL KINDS OF ‘\'{A(‘ﬂr\FRY—A]- iy 1o
8. C HILLS 'ZSChambers St.,

Nuw York.

i

“ers, Trenton, N J., or 17 Liberty Street, New York

. JOH

InIQUID PAINTS.
The finest and most durable paints in the world for structuralpurposes. Send for Samples and References.

ASBESTOS ROOFING,

| with white fire-proof eoating, for steep or flat roofs, the only reliable substitute for tin.

Boiler Coverings, Steam Packing, Sheathing Felts, Roof Paints, Fire-Proof Paints, Coatings,

Cements,
for use, and can be easily applied b f\7
ity of our goods to be second to none in the world. From 15 to 25 per cent. of customary out.

Allthesematerials are prepared read.
t
sumers.

eir us
Send for Samples and Reduced Prico-List.

etc.

any one. We Fuarantee the quali-

Samples, Tustrated Pamphlets, I’rice-Liats, etc., sent free. Liberal inducements to dealers and large con- -

H. W, JOHNS M'F'G CO., 87 Maiden Lane, New York,

: DROP HAMMEm AND DIES, FOR -
PUNCHING 2 TSRS RS Hikun prESS CO
. o

PRESSES Middletuwn, Lonn. ’

CAMERON

Steam Pumps

For Mmes, Blast Furnaees, Rolling |
Mills, 0il Reﬁneries, Boiler
Feeders,

For TNustrated Catalogue and Reduced Price Listsend to
“Vorks, Foot Ea t 23d St., New York.

I
An assortment of

WOOD-WORKING MACHINERY

made by Richards, London &Ke]le);r( dlssﬂlved) also, &
number of first-class MACHI S (nearly as
good as new) of Philadelphia constructlon, on hand and -
for sale. Forlist or inspection. of machines and esti-;
mates, apply at the works of JOHN RICHARDS & CO.

d and Waood Sts., Philadelphia, manufacturers of
Standard Gauges and other Implemeuts

D ER AND WEIGH'I‘ED
REGULATORS B E S T GAUGE GOCKS.,
MURRILL & KEIZER, 4 HOLLIDAY ST., BALTIMORE.

MANUFACTURE OF BESSEMER STEEL
and Steel Rails as pursued at the works of Messrs.
Brown, Bayley & Dixon, Shefiield. By C. B. HOLLAND.
A valuableand instructive gﬂper Read beforethelIron
and Steel Institute. With eillustrations: the Plant;
the Clﬁmlas, Converters, the Ingot Pit, Blowing En- -
%mes, ydraulic Machinery, etc. Hot Blast; Mode of
Working, Improved Manu cture of Steel Rails.
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No '
. Pricel0cents. To behadat this officeandof ali !
newsdealers

L‘o]irma Gears,listfree. Grant, 94Bever]y St., Boston. | i W B. PRANKLIN V. Prest

SIEPA RIS CELEBRATED

| Foot and Power Lathes, Drill Presses, :
Serell, Circular and Band Saws, Saw
Atmcnmcnts‘ Chucks, Mandrills, ‘rwist
Drills, Calipers, etc. Send for
catalogue o outfits for amateurs or
artisans.

H. L. SHEPARD & CO.

Elmn St.
88, 90 ‘%gl%lnnliltltl, éhlo.

PORTLAND CEMENT,

ROMAN & KEENE'S. For Walks, Cisterns. Founda~-
, tions, Stables, Cellars,Bridges, Reser voirs, Breweries, ete.
Remit 10 cents for Practical Trea tise on Cements,
8.L. MERCHANT & Co., 53 Broadwa.y, New York.
We will send
free to all ap.

TO ADVERTISERS Itz

do any nawspsger advertising, the THIRD EDITION of

AYER SON’S MANUAL
FORADVERTISERS. 160 #ea.pp. Morecomplete
than any which Lave ed it, iivos the nam
circulation, and ﬁ.!wl‘hﬁm rates of several thousan
newspapers in the TInite States and Canada, and
contains more infor1 ation of value to an advertiser
than can be found in any other publication. All lists
hayve been carefully revised, and where practicable
prices have been reduced. he special_offers are
numerous and unustally advantageous e sure to
send for it before speni:ur any money in mswsiju par
advertising. dress N. W. AYER & “ON,
ADVERTISING AGENTS, Times Bm]dmg, Phyadeplin

NEW ROAD LOCOMOTIVES BY

Marshall, Sons & Co. General descriptlon and one en-
gravmg. STUPPLEMENT No. 56. 10 cents.

BLOWING ORGANS

AND RUNNING

LIGHT MACHINERY

OPERATED BY

HYDRANT PRESSURE.

GIVES GREATEST USEFUL EFFECT OF WATER.
IS A POSITIVE PRESSURE ENGINE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.

S. S. TOWNSEND, Gen'l Ag',

6 Cortlandt St., NEW YORK.

“The 1876 Injector.”

Simple, Durable, and Reliable. Requires no special
valves. Semd fer illustmteic ircular.
WM. SELLERS & CO., Phila.

Shats, Pﬂllevs Hangers, Etc

Full assortment in store for immediate delivery.

WM. SELIL.ERS & CO,.,
%9 Liberty Street, New York.

W()N iny Models

A'ﬂ(l Hrperimental Machinery, Metal or Waod, mads to
order by LF. WEKYEL, 62 Centre f., N. Y.

ICE AT %1.00 PER TON.

The PICTET ARTIFICIAL ICE CO,,

MITED
Room 51, Coal and Iron Exchange, P. 0. Box 3083, X. Y.

Address JOHN A. ROEBLING’S SONS, Manufactur-

Wheels and R ope forconveying power long diswnees
! send for circular.

NOMENCLATURE OF BUILDING
Stones and Stone Masonry. By J. JAMES R. CROES,
WILLTIAM E. MERRILL, and EWGAR B. VAN WINKLE.
A paperread before the American Society of Civil En-
ﬁ neers. An exhaustive article on Stone Cuttl and
asonry, various Methods of Dressi '0ools
omilo ed, with 34 illustrations. 19 Too s lllustrated,
imensionsg and How_to Make. . Square uarry-
faced Pitched-face, and Drafted Stones, Rubble,
Pointed, and Crandailed Stones, etc. Axed or Pean
‘Hammered and Patent Hammered Stones. Bush
: Hammered and Rubbed Stones. mond _ Panels.
. Hubbly, sguared Stone. Range, Random, and Ashlar
Aoy, & illustrations in ali, with practical instruc-
tions. fnutsmed in SOIENTIFIC AMERICAN SUPPLE-
MENT No. 113, Price 10 cents. To be had at this

office and of all newsdealers.

ASTHMA & CATARRH.

Dr, . W. Read’s Celebrated Asthma Relief is nn—
doubtedly the pedl ronedy for Asebum. snd Cararel
st discovcred, alan g sure enre for Calidy aud Coughs,
welied iggmaenined or purchase price relonded. Sam-
Pled sent free toany who may desire. The medicine is
pukupintwo sigad pickaged, and retaids for du g
FLIKL Tz, rd F00, Those Tewiting retndd
SrieR Will v Th e Heine nrond Ry forwarded by ve-
urn wail. Address A, BUHRIDGE Mangfacrurer and
I'rop i, Rume, ¥, X,

[——

THE PHONOGRAPH AND ITS FUTURE

By THOMAS A. ED18SON. The instrument and its Ac-
tion. Trurability, Duplication, and Postal Transm ission
of Phonograph 1'lates. The probable greal utility of the
Phonograph in Letter-writing, Buaingys Correspondence
and Dictation; Literature; Eidueutiun: Lasw; Mitsic
Oratory, etc. Apphca.tlonto Muuical nuxca 'l‘m =, rd
Clocks, Telegraphy of the ¥uiure; the l“hrmngraph
and Telephone combined. Bein, 2 most interesting and
valuable paper by the author and inventor of the Phon-
ograph himself.” Cont ined in SCIENTIFIC AMERICAN

W PPLEMENT, No. 124. Price 10 cents. To be had at
this office and of a1l newsdealers

YALE VERTICAL MILL
Fri 1[*' French urr; Self-oiling;
L ]ﬂaunm Adjust-
5 best arronend, made and
Hnished, cacepcat,

e SO N SUpiri-

Yor in the world.
Alsn  the
Vortloesl and far-

1 * FRFF C T
NEWSPAPER FILE

The Koeh Pnfent Ti'rio, for preserving newspapers.
1grArined, and ]’ld.m[ih]f ta, hid Deen vencond ppraeed
arnd pri reeur 1ht,rs to the BoTw A
ERECAN s B K ¥
-«\upplu’-sl for ibe low pnr-r- uf a-l .){J In' oiadl, Ur %1
nffice of this paper. Hoeavy board sides: i
HECTMNTIIIG AMERICAN,? in siit.
e‘:fﬁ’& one who wishes te preserve the paper.
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MUNN & CO.,

Publishers $emeNTIFIC AMERICAN. *

© 1878 SCIENTIFIC AMERICAN, INC

ays can be saved by -

$60 Serew Cutting Foot Lathe. —

: mind that, as a general
" able to the patentee in this country is worth equally as

und foar gnality
anid quantnyi

Yauin
. agabove, and state name of patentee, title of inven-
; tibn, and date of patent.

P .
insCription
Necessary lor

THE TANITE CO.,
‘STROUDSBURG, PA.

EMERY WHEELS AND GRINDERS
. Chamhers St N YorkAgent.

AIR COMPRESSORS

MANUFACTURED BY B0 e Rock Dt Co.
SENG FOR PAMPHLET. .  FITCHBURG MASS.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

1. M. ALLEN, Prest,
1. B. PIERCE, Sec’y.

MACHINISTS’ TOOLS

Best gwmy at low prices. Radial Drills, Engine Lathes,
}{oxlaeLls.ners Car Wheel Borers, Hydrostatic Presses,
X

NILES TOOL WORKS, Hamilton, Ohio.

H. R. WORTHINGTON,
239 BROADWAY, NEW YORK.
Hydraulic Works, Van Brunt Street, Brooklyn,
Manufactures Pummng Fngimes for Water Works, ' In
daily use at 100 stations. .ilso Steam Pumps, Water
Motors and Water Meters, bee SCIENTIFIO AMERICAN
SUPPLEMENT, January 27th,1877. Priceslargely reduced

July 1st, 1877.
At Reduced Prices.

\DPERA GLASSES Al Reduced Price

Telescopes, Thermometers. Send for I lustrated
Catalogue. J. BEC
921 Chestnut St., Plnladelphm.

AL CcO H O LI SM AN IN’I‘ERESTING

Paper upon the Relations'of Intemperance and Life In-
surance. The average Risks and Expectancy of Life of
the Temperate and of the Intemperate. Physiological
action of Alcohol; stimulating the Nervous System, Re-
tarding the Circulation. Alcohol Oxidized in the System
Insomnia, Congestion of the Lungs, Deteriorasion of
Structure, Calculus, and Liver Diseases &8s results of
Liquor. Extended Medical Testlmony Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 125. Price
10 cents. To be had at this office and of all ‘newsdealers.

CAVEATS, COPYRIGHTS, TRADE

MARKS, ETC.
 Messrs. Munn & Co., in connection with the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have had OVER THIRTY
YEARS' EXPERIENCE, and now have unequaled facilitics
for the preparation of Patent Drawings, Specifications,
and the Prosecutfon of Applicationsfor Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Reg lations, Copyrights for Books, Labels,
Reissues, Asgignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
terms.

We gend free of charge, on application, a pamphlet
containing further information about Patents and how
to procure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringenients, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc.

Foreign Patents.~—-We also send, free of charge, a
| Synopsis of Foreign Patent Laws, showing the cost and
: method of securing patents in all the principal coun-
tries of theworld. American inventors should bear in
le, any invention that is valu-

much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—w 1lsecure to an inventor the ex-
clusive monopoly to his discovery among about ONE
HUNDRED AND FIFTY MILLIONS of the most intelligent

~ people in the world. The facilities of business and

steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
$15, German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents,—Persons desiring any patent
issued from 1836 to November 26, 1867, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications.

Anypatent issued since November 27, 1867, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be had by remitting to
this office $1.

A copy of the claims of any patent issued since 1836
will be furnished for $1.

When ordering copies, please to remit for the same

A pamphlet, containing full directions for obtaining
United States patents sent free. A handsomely bound

! Reference Book, gilt edges, contains 140 pages and
fmany, engravings and tables important to every pat-
- entee and mechanic, and is a useful hand book of refer-

enée for everybody.

Price 25 cents, mailed free.

MUNN & CO.,

Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y,

BRANCH OFFICE—Corner of F and th Streets,
ﬂr'u.\funr;mn A, L

B « Sc1entxﬂc Amerdcan” is printed with CHAS,
ENEU JOHNSON & CO.’S Tenth and Lom-
bard Sts., Ph]ladclphla, and 59 Gold 8t., New York,

Address
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