American,

 Ddvertisaments,

Inside Page, each insertion « -« 95 ("ﬁ’n
Back Page, each insertion - -« 81,
(About eight words to a line.)
Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
t 28 must be received at publication office as éarly
as Thursday morning to appear in next is

Steel Castings,

¥'rom % to 10,000 1bg. weight, true to pattern,sound and .
solid, of unegualed strength, toughness and durability. |

ts aline.
a line.

TIE STANDARD AND ONLY RELIABLE PORTABLE ROOFING.

; : |
For steep and fiat roofy in all ellmates. ¥n rolls roady for use. Eesfly applied by any one. Asbestos Liquid
 Puintw, Coeatings, Cemeuts, Huiler Coverings, &

H.W.JohnsMf'g Co., 87 MaidenLane,N.Y.

C.

Send for sampley, Illustrated Catalogues, Price Lists, &e.

An inviloable sabstitute for forxgmgs or cast-iron re-'
uiring three-fold strength. Send for circular & pricelist. |
'HESTER STEEL CASTINGS C0., Evelina St., Phila, Pa. - VERTICAL SCIENTIFIC GRAIN

ot ' Mill§ and Black Diamond Miil Picks are our

i Before purchasing elsewhere

send for price list.

A. W. STRAUB & CO.,

2231 Wood St., Philadelphia, Pa.

Edison’s DHscoveries and Inventions
y _ Fully Deapribed and nstrated in the .
Speakiug Telephnne, Talkiyk Phonvgraph and
other Novelties. . !
R¥ GEORGE B. PRESCOTT, Electrician of the Western
Lmion Te!cgm%a Co. Also Discoveries and I[nventions of |
GRAY, BELL, DoL1tEsH, and others, The {Juadruplex !
aBmlll Hatrmc%nilf T‘elegx;%pg, }E{egtrig I%i ?}llt' Electric Call - An assortment of
ells, etc., fully described, 00k O uarto, : 7
%)_rolfusgly llglst;ated,%lsandssotgely pléint%d%%ggséu stan. WOOD-WORKING MACHINERY
ially bound. Price $3. Sent, postpaid, on receipt of made by Richards, Lon & Kelley (dissolved); also, a
%ice. b% J. N. ASHLE% Office of the Jowmnalof the numberyof first-cldss lvfx%HINEXI‘OOLS (nearly as
legraph, P, O. Box 3393, New York. 00d as new) of Philadelphia construction, on hand and

—— — or sale. Forlist or inspection of machines and esti.
Send one dollar for Bicknell & Co.’s Specimen Book 0£100 m:

) ates, apply at the works of JOHN RICHARDS & CO.
ARCHITECTURAL DESICNS.

22d and Wood %z, Philadelphia, manufacturers of
A.J. BICKNELL & CO., Publishers and lmporters,

_Standard Gauges and other Implements.
arren Street, New York,

2T W X A

Send 10 cents for illustrated catalogues. NOMENCLATURE OF BUILDING
Tt Stones and Stone Masonry. By J. JAMES R. CROES,
Permeters For showing heat of ' WILLIAM E, MERRILL, and EDGAR B. VAN WINKLE.
K - vens, Hot Blast Pipes paper read before the American Society of Civil Eu-

s O Hot Blast Pi A 4 bef he Al i Society of Civil E
Boiler Fluey m‘lgerheated Steam, Oil Stills, &e. incera. An exhaustive article on Stone Cutting and
HENRY W, BULKLEY, Sole Manufacturer, Msaunry, various Methods of Dressinf. and Tools

143 Brondway, N. ¥ &,

$3 Pres

with fMnmensions and How Lo Make. Bouared, (Juarry-
Prints 1a- | [acul, Pitched-face,and Drafted Stones. Rubble, Cut,
sbels,carda Pointed, and Crandalled Stones, etc. Axed or Pean
Larger sizes | Hammered and Patent Hammered Stones. Bush
re, young or eld ammered and Rubbed Stones. Diamond Panels.
=+, Type, Ete.y | Rubble, Sgunred Stone, Ruzire, Random, and Ashlar
ILIIELsEY& Co, i\iﬁ“"“‘“_' E: L illus({:ra.tio;s in nll, Wijtih pral%izic}?.lsgl;%rgg-
eriden, Conn ns. {:ontained in SCIE NTIFIC AMER E-
’ N | MENT No. 113. Price 10 cents. To be had at this

office and of all newsdealers.

BURR MILLS.

For the best Vertical and Horiaon~-
tal French Burr Grinding Mills
Portable Flouring Mills, and Mill
Machinery, address the Manufac-
urer and Patentee,

C. C. PHILLIPS,

4048 Girard Avenue,
PHIEADELPHIA.

MACHINISTS’ ToOLS.

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

iHE
i ¥

s
Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma. ;

chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing, specially adapted to Flour Mills. Send for

catalogue.
. ._J.T. NOYE & SON, Buffalo, N. Y.
MANUFACTURE OF BESSEMER STEEL"

and Steel Rails as pursued _at the works of Messrs. -
Brown, Bayley & Dixon, Sheffield. By C.B. HOLLAND, |
A valuable and instructive Sapel‘. Read before the Iron :
and Steel Institute., With Five illustrations: the Plant;
the Cupolas, Converters, the Ingot Pit, Blowing En~
%nes,_Hydraulm Machinery, etc. Hot Blast; Mode of

orking, Improved Manufacture of Steel Rails. G
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
124, Price10 cents. To be had at thisoffice and of all
newsdealers.

vimployed, with M {CFostratinne, 19 Tocls, lustrated,
1

EVERY MAN
HIS OWN
PRINTER !

opt SAMES W30y

YALSONS 140N .- SHBEABLE SKT ATetg 1435 T5p0RK :
P rigs.  reieent g SILETC S s FRONT 51 Lathes, Planers, Drillg, &e.
FEATFACLITIS FOR, DARGE R JEDIOM ;“,,.nsuﬂ_o“,.uﬁim_?ﬂ!u . NEW HAVEN MANUPFACIURING co.,

New Maven, Conn.

"LACKERY VARNISHES, WHITE SHELLAC.

SHEPARD’S CELEBRAT'ED
2450 Screw Cutting Foot Lathe,

Foot and Power Lathes, Drill Presses,
Seroll, Circular and Band Hawu, taw
Attachments, Chooks, Mandrills, Twist
Drills, lhogs, faliners, ete. Send for
catalogue af outfits fur amateurs or
artisans.
H. L. SH&I’ARD & CO.,

88, 90 & 92 Elm St

Cincinnati,

EMERY AND CORUNDUM WHEELS,
for Grinding and Surfacing Metals and other materials.

y ARTHUR H, BATEMAN, F.C.8. AnzpeT read before
the Society of Arts, London. Files, Chl ¢ls, Grindstones,
Composition of Emery, where found, (Juulity, Specific
Grayity, and Hardness, Manufacture of the wheels, Em-
ery Powier, Bufting, Poligshing, {_utting Power, Corun-
dum, The Mugnesian or Union W heel, the Tanite, the
Northampton, the Vulcanite, the Climax, the Vitrified,
. a porous wheel with central water supply. Fifty uses

numerated to which the wheels are put, for Metals,
gtone, Teeth, Millboard, Wood, Agate, and Brick. How
to mount a wheel. How to holti.the work, and directions
for various classes of work. Discussion and gquestions
proposed and answered. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 125. Price10cents. To
be had atthisoffice and of all newsdealers.

free to all ap-

TO ADVERTISERS |1

do any newspager advertising, the THIRD EDITION of

AYER & SON’S MANUAL
FORADVERTISERS. 160 Evu_pg'-. Morecomplete
than any which Lave preceded it. [iivws the name

circulation,and advortiaing rates of several thousan

newspapers in the United States and Canada, and
contains more information of value to an advertiser
than can be found in any other publication. All lists
haye been carefull revised, and where_ practicable
prices have been reduced. The special offers are
numerous agni unusually advantageous. Be sure to
send for it before epending any money in new?a or
advertising. Address N.*W. ER & =N,
ADVERTISING AGENTS, Times Building, Philadelphia,

PORTLAND CEMENT.

ROMAN & KEENE’S. For Walks, Cisterns. Founda-
tions, Stables, Celars,Bridges,Reservolrs, Breweries, etc.
Remit 10 cents for Practical Treatise on Cements.

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

We will send

f, AP Wr_F LDED CHARCOAL TRON
Furnecg Work.

Boller Tubey, Steum FPipe, Light mnd Heavy 'l"t:rpjj‘ngﬁ.

Fngines, Rollery, Coitun Prosses, Rolling Mill and Blast
EADING IRON WOHNKS, B

281 Spurh Fourth 5t,, Phila.

W, ZINSSER & CO., 197 William St., N. Y.
MANUFACTURERS’ SUPPLY STORE.
Agents for U. S. Salicylic Acid Works.

DEARDECY PATEXNT TUNIVINRSAL TOORN-
.3 TRIC MILLE—Tor grinding Bones, (res, Band, (0d
Cruclbles, Hiro ey, Guanog, kbl O (’.‘01'11, :

BOILER COVERINGS

SAVE 10 TO 20 PER CENT.
THE CHALMERS SPENCE CO.; Foot East 9th St., New Yorik.

ke, Feed, :
Corn and Cob, Tobaeco, Snudf, Sogar, Roota, !

; Salty,
veps, Coffee, Cocoanat, Mlaxpeed., Asnostos, Micw,

a., anil whut_,nv(-\.r (:mm)j. oy ground by uthpr 1ailla. - F R l E DMA N N ' s P AT E N T

Alan for Paints, Printers’ Inks, Paste Blacking, ete. ! INJEAGtTORtS a'nd EJEGTORS

JOHN W, TIHOMEOXN, successor to JAMES HOG AR
e the Most Reliable and Economical

DTS, corner of Wifte aud Elm ts, New York. BdILER FEEDERS

THIS INVENTION
saves fuel, utiliz%s slgclgs,

ncreases an 1vel
stead And Water Conveyors
IN EXISTENCE.
ANUFACTURED EXCLUSIVELY BY

NATHAN &% DREVFUS,

rendering openmg of fire
NEW YORK.

doors unnecessary,
abates smoke nuisance,
thepower to drive is but
little, and is the best
known appliance for in-

suring perfect combus-
tion. Address Also Patent Oilers and Lubricators.
U. S. Automatie Send for Catalogue.

Stoker CO-,

No. 2 Chestnut St.,
Philadelphia.

THE FLOW OF METALS. BY DAVID

TOWNSEND. Valuable experiments, with ten engrav-.
ings. on Punchiu% through thick plaies. Evidences of
a Flow of Metal. Tiffuet of Flowon Diitepsions, Density, !
etc., of Plate. Lines of Least Houistands, etec, 1'mnelh. |
ing with and across the grain. Practical Applications.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT No.

Price 10 cents. Tobe had at this office and of

LEFFEL WATER WHEELS.

With recent improvements.
Prices Greatly Reduced.

700e@ in successful operation.
FINE NEW PAMPELET FOR 1377,
Sent free to those interested. §

James Leffel & Co,
: Springfield, O.

: E 109 Liberty St., N, V. City. -1 j |
StgganEpRllornN : i RAILWAY APPITANCES AT THE

, Philadelphia Kxhibilion. Being n aperread before the
For Mines, Blast Furnaces, Rolling

Institution of Civil Hnoginegers, London, By
' GALTON, F. R. 8. #howlpy the characteristic differences
Mills, Oil Refineries, Boiler
Feeders, &c.

" between'American and European Railways, etc. Both
- of theabovepapersare contained in SCIENTIFIC AMERI~
For Illustrated Catalogue and Reduced Price List send to °
Works, Foot East 23d St.,, New York.

i CAN SUPPLEMENT, No. 125. Price 10 cents. To be
ICE-HOUSE AND COLD ROOM.—BY:R.

had at this office and of all newsdealers.
G. -Hatfield. With directions for construction. Four |

engravings. SUPPLEMENT No. 59. Price, 10 cents. Bound VOlumeS

fing: OF THE
PUNCHING DROP HAMMERS AND DIES, FOR '

working Metals, &e. Sc.lenﬁﬁc America,n.

e

all newsdealers.

The STILES & PARKER PRESS CO,,

PRESSES. Middletown, Conn. |
TTommm s | _At present, 1 have on hand the following bound
‘Volumes of the SCIENTIFIC AMERICAN, which I will sell
at $1.60 each, either singly or by the guantity,

i " OLD SERIES. NEW SERIES. !l NEW SERIES.
' Volll....1 Copy. |Vol. 1... 1 Coples.  Vol. 12.. 6 Coples.

Qg g Cowye (VR o CoRles, VL 35+ g OB

. ‘o483 1 14,02 ¢

— “10...3 v “« 1502 0«

" v " “1...2 ¢ :: }?g% :‘

Vols. of the Old: L. N

CYRCUEARS FREE. - Series contain one! “ 32.6 ¢
. year’s numbers, The books will be
it and the' New Se- ent by express on

s
f_reqein of price.

THE .TELEPHONE. BY R. M. FERGU-

ries six months.
SON, F.R.S. Read before the Royal Seottish Society of | ——

The books wﬂl_l; s.ent by expr

Arts. Its Construction, Uses, and ¥orking fully and - ess on receipt of price.
philosephically explained, with four jllustrations, His- Addressall communications to : .
tory pf the Twlephouw, The Reis Telephone. Bells. . JOHN EDWAR

DS -
P. 0. Box 773, New York..

RISDON’S IMPROVED
TURBINE WATER WHEEL

Yielded at the test of Turbines at Centen-
- nial Exposition the best results at all stages
f gate. Send for circular to
T. H. RISDON & CO.,
Mt. Holly, N. J.

Maunfacturers of MILL MACHKINERY.

Wonderful sensitiveness. Difference between the Gal- -
vanic and the Telephonic Impulse. A curious experi-
ment. Theory of the Telephone. Molecular Vibrations
of Metals. agnetic Musical Sounds. us! e
Sound. New Form of Telephone. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT No:120. Price10 cents.
To be had at this office and of all newsdealers. Also,
in the same number, a Visit to the Inventor of the
Phonograph. The Practical Uses of the Instrument in
CheapBreproducin Music.- How the voice of the
Prima Donna and the Elocutionist may be multiplied =
and preserved to all time. Usefulness of the Phono- !

yn tothe Blind to Advocatea ani others. Price of ;
%!1% Phonograph.” An Improved Furm, ete.

THE GEOLOGICAL ANTIQUITY OF
Flowers and Insects. By J. E. TAYLOR, F.G.8. A plai
comprehensive review of the sulject, bringing forwar
many instructive facts; with six illustrations. The
invariable correlation between insects and fiowers.
How they are fossilized. Fossil botany, Geological
Evidences of Evolution. {orrespondence in the succes-
sion of Animal and Vegetable lifi. Flowers necessary
to Insects, and Insects necessary to Flowers _ Insects
and Plants in the Devonian, the Switzerland Lias, the
English Sioneatield Slate, the Tertiary Sirata, the Coal
Mpasnres, o Greenland, and nther formations. Cu-
liar Aspect of Evolution, Contained in SCIENTIFIC
AMERICAN SUPPLEMENT No. 120. Price 10 cents. To
be had at this office and of all newsdealers.

Onio. -

THE TANITE CO.
‘ STROUDSBURG, PA.

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

WROCK DRILLING MACHINES
AIR COMPRESSORS,

MANUFACTUREDBY B0y eicuRock Drit Co.
SEND FOR PAMPHLET. .

FITCHBURG MASS.
ON THE PRESERVATION OF WOOD.

"By J. CLARK JEFFERSON, A.R.8.M. How to store
. timber., Howto measure timber and judge of its quality.

Causes and Prevention of Dry and Damp Rot. D
bility and Preaervatiom of timber in Mines.
wethois of Artificial Preservation: 1, Coating timber
- with Tar, etc, 2. Removing Sap by water or by steam.
3. Impregnating the wood by a solution of common salt,
. Sulphide of Barium, Sulphdte of Zinc and Copper, etec.
A valuable practicil paper. Contained in_ SCIENTIFIC
: AMERICAN FUPPLEMENT No. 119, Price 10 cents. To
' be had at this office and of all newsdealers.

! HARTFORD

' STEAM BOILER
Inspection & Insurance

COMPANY.

W.B. FRANKLIN V.Prest. 1M, ALLEN, Pres't.
' 1. B. PIERCE, Stcy.

S. C. HILLS, 78 Chambers St. N. Y.
ESTABLISHED 1844.

JOSEPH C. TODD,

(Formerly of Todd & Rafferty), ENGINEERand MACHIN-
l IST. 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
i horse power, com;l)]ete for $§125; can beseen in op eration
atmy store. I willfurnish specifications and estimmates
for all kinds of machinery. Send for descriptive circu-
lar and price. Address

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

! ICE AT %$1.00 PER TON.
‘The

The PICTET ARTIFICIAL ICE CO,

TE
Room 51, Coal and Iron Exchangt’a. P. 0. Box 3083, N. Y.

dles.

!

]
CAVEATS, COPYRIGHTS, TRADE

: MARKS, ETC.

Messrs. Munn & Co., in connection with the publica-

" tion of the SCIENTIFIC AMERICAN, continue to examine

i Improvements, and to act as Solicitors of Patents for

: Inventors.

! Inthisline of business they have had ovER THIRTY
YEARS' EXPERIENCE, and now have unequaled facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the

. United States, Canada, and Foreign Countries. Messrs.

. Munn & Co. also attend to the preparation of Caveats,

: Trade Mark Regulations, Copyrights for Books, Labels,

| Reissues, Assignments, and Reports on Infringements

“of Patents. All business intrusted to them is done

- with special care and promptness, on very moderste
terms.

INCRUSTATIONS ON_ .BR_I.EJK WALLS. ! We send free of charge, on application, a pamphlet

By WILLIAM TRAUTWINE. The various cases: Bricks containingfurther information about Patents and how
gtrn_ed Evigriemtcgfﬂ Fixs’sn; Sul thx(‘:& of l\éagne;ia; Daﬁ!lxp- to procure them; directions concerning Trade Marks,
088 ; C common I. | aemedies. 53 ' Copyrights, Designs, Patents, Appeals, Reissues, In-

Report of Sub-committee.on the same subject, appointed
by the University of Pennsylvania. Contained in SCI- fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc.

ENTIFIC AVMFRICAN SUPPLEMENT NoO. . _ Price
10 cents. T'o be had at this osfice and of all newsdealers.
Foreign Patents.—We also send, fre 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
mind that, as a general rule, any invention that is valu-
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,

Steam Engines, Boilers
AND_CIRCULAR SAW MILLS,

Special inducements on Boilers to
Engine Builders. All sizes from 10
0 60 H. P. carried in stock.

Prompt shipments a specialty.

Send for catalogue,

* Erie City Iron Works,
ERIE,PA, and
46 CourtlandtSt., N. ¥.

DOUGLAS :

" . Contained in FriENTIFIC

French, and Belgian—will secure to an inventor the ex-

; THE PHONOGRAPH AND ITS FUTCRE clusive monopoly to his discovery among about oNE

- BY THOMAS A. EDISON. The instrument and its Ac- -HUNDRED AND FIFTY MILLIONS of the most intelligent
itiou. Durabi‘litﬂDuplication, and Postal 'I‘ransmijsgsiou people in the world. The facilities of business and

| of Phonograph I'litca. The probable great utility of the . st .
: Phonograph nLetter-writin%‘ Business Corresposllldence ' steam communication are such that patents can be'ob-

-and Dictation; Literature; Education; Law; Music ; i tained abroad by our citizens almost as easily as at
- Oratory, etc. Application to Musical Boxes, Toys. and . .
" Clocks. of the Future; the Phonograph home. The expense to apply for an English patent is

Telegraph;
and Telephone comgined. Being a most interesting and - . . . : . N
valuable paper by the author and inventor of the Ighon- 75; German, $100; French, $100; Belgian, $100; Cana

ograph himself, Contained in SCIENTIFIC AMERICAN dian, $50. .
SUPPLEMENT, No. 424. Price 10 cents. Tobehadat. Qopies of Patents.—Persons desiring any patent

- this offi d of all sdealers. .

18 office and o newsdeaters _ 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

. m
0
L WIRE e

CARY & MOEN
[ 7 DEg!,R!PTION @ =
ERY £ STEEL SPRINGS. Newsor ity

m

stee

234+ w 29.5T

118, Price 10 cents.
, all newsdealers.

The Koch Patent File, for preserving newspapers,
magazines, and pamphliets. has been recently improved

(FHE_* Scientific American” is F{t’intml with CHAS.
| 1 ENEU JOHNSON & CO.’S INK, Tenth and Lom-
oard Sts., Philadelphia, and 69 Gold St., New York.

! specifications.
Any patent issued since November 27, 1867, at which
. time the Patent Office commenced printing the draw-
‘ings and specifications, may be had by remitting to
! "thisoffice $1.
! %rgd and EEpgilfl{eer}ilngi’ with 2% ﬂ(llu“tmtions' dBecgﬂ ' Acopyof theclaimsof any patent issued since 1836
' Bridge; Erie R. R. Portage Viaduct repaired with - wil] be furnished for $1. :
f tain, N.Y;- . .
Bz%gg ’ gflﬁ)gh?wgélt%%s %ve%nﬁﬁngfo%léilgnh. R.;: When ordering coples, please to remit for the same
eton Arches; Church Tracery, &c.; Beton-lined Rail-: i 7 .
way Tunnels; Beton Pavemx;ayxits;c ‘orushing  Strength as above, and state name of patentee, title of inven
of ‘Beton ; Huperior Streﬁgth of Bestou Arches, qutc. , tion, and date of patent.
MERICAN SUPPLEMENT, No. in irecti i
To be had at this office and of A pamphlet, containing full directions for obtaining
. 1 United States patents eent free. A handsomely bound
- T - : Reference Book, gilt edges, contains 140 pages and
PERFECT !many engravings and tables important to every pat-
: NEWSP APER PI I IE : entee and mechanic, and is a useful haud book of refer-
i encefor everybody. Price 25 cents, mailed free.
: *  Address
MUNN & CO.,
' and priceredueed., Subscribers to the SCIENTIFIC AM- Publishers SCIENTIFIC AMERICAN,
: ERIchNdaé]d t%(l}IEiNT]I‘IQ AMfEéIIIgéxg SUP}{LEM&’; crznuk:e 37 Park Row, N. Y.
supyplied for the low price of $1,50 by mail, or at the
CHite of this paper. Heavy board sides; inscription . BRANCH OF FICE—Corner of F and 'tth Streets,
“SCIENTIFIC AMERICAN,” in ﬁﬂt. Necessary for Washington,D. G.
every one who wishes to preserve the paper. S -
Address
MUEN & CO.,
. Publishers SCIENTIFIO AMERICAN.
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