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Bdvertisoments, |

Insule Page, each insertion - - - 75 ¢ents a line.
age, each insertion ---%1.00 a line.
"(About eight words to a line.}
Engravings may head advertisements at the same rate |
line, by measurement, as the letter press. Adver- |
tisement s must be received at publication office as aarly Ha
as Thursday morning o appear in next issue.

AGENTS WANTED FOR A NEW WORK—THE COM-
plete Business R.e ister. Great inducements to intelli- :
gent men. AMPHILON, Publ’r, 30 Bond St.,N.Y.

Steel castlngs,

From ¥ to 10,000 1bs. weight, true to pattern, sound and
solid, of unequsied strengtli toughness and durability.
An invaluablz substitute for forgings or cast-iron re-

uiri three—fold strength. Send for ciccular and price

st to CHESTER STE CASTINGS COMPANY, -
LINA S'I‘REET, PHILADELPHIA. PA
HUB-TURNING MACHINE. I)lustrated circular free.
HUGO LUEBBEN Sheboygan, Wis.

AGENCY FOR EXPORT. THE UNDER-
signed, now retired from business after a thirty-years’ -
experience in the export trade to South America, West -

ASBESTOS

their use.

sumers. Send for Sampies and Reduced Lric ;-List.

The finest and most durable paints inthe world for structural purposes.

LIQUID PAINTS.

Send for Samples and References.
ROOFING,

with awhite fire-proof evating, for steep or flat roofs, the only reliable substitute for tin.
Boiler Coverings, Stenm Packing, Sheathing Felts, Roof Paints, Fire-Proof Paints, Coatings,
Cements,

All these materials are prepared ready for use, and can be easily applied b
t¥ »f our goods to be second to none in the world. ! "From 15 to 25 per cent. 0

etc.
uarantee the guali-

any one. We
3 ays can be saved by

customary out

Samples, Illustrated Pamphlets, Price-Listy, etc.,sent free. Liberal inducements to dealers and large con-

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

Indies, ba and Furops, wishes to devote his time | D FOR
excluavelyto the agency of some reputable manufac- { PUNCHING 35}.?5; Hﬁgﬂ’{? %AND 1ES,
turingconcern, in order to push its interests inthe ex- The & f{[, K3 &15 ARKER PRESS CO.,

et

ﬁ%z trade to tor%gn countries. A 1references. WM.
EE. 134 East h Street, New York.

EVERY MAN= $3 Press
HIS OWN
PRINTER !

PRESSES, Middletown, Conn.

CAMERON
Steam Pumps

KELS Y%];.,n.. |
| For Mines, Blast Furnaces, Rolling
Mills, Oil Refineries, Boiler

Mill Stones and Comn Mills. il Rofinerle

make Burr Millstones, Portable Mills, Smut Ma- For llustrated Catalogue and *Reduced Prics Listsend to
chines, Packers, Mill i*icks, Water Wheels, Pulleys and Works, Foot East 23d St., New York.

Gearing, specially aiaytett to Flour Mills.  Send for
K laup oAy auay . 'ﬁ BABNES, R0OT POWER MA-

I‘r':nts Is'- H
htLl chrils

catalogue.
J. T. NOYE & SON, Bnffalo, N. Y.
Diﬁ‘erent machineswith which

JAPANESE ART MANUFACTURES. W auaoinet | Pakers,

By Christopher Dresser, Ph.D., it Paper read before in miscellaneous work can

Society of Arts. The Japanese Futter at Work. Curious compete as t0 QUALITY AND

mode of Making Scarfs. How the Japanese Print on | PRICE with steam power manufac-

Cloth. Japenese Process for Silk Ornamentation. Japan- turing; also Amateurs’ supplies.

ese Weaving. How Fine Japanese Fans are made, MACHINES SENT ON TRIAL.

Japanese Method of Making Moulds for Ornamenta] Say where youread this. and send

Castings for Vgssels, Bﬁo%esd etchJapmiiase {.‘.acquEr for catalogue and prices.

uﬁ;w ture. Curious Method of Decorating Lacquer

Work The Love and Pursuit of the Beautiful %in Japan, ! W. F. & JOHN BARNES,

A very entertaining, instructive, and comprehensive
$ained in SCIENTIFIC AMERICAN SUPPLE- -

MENT No, 115._ Price 10 cents. To be had at this office

and of all newsdealers.

BUY THE BIGELOW ENGINE, 3 TO‘

20 horse-power ; cheapast pood grgine made; also yacht
en ines and boate, Send for eirvg[ HIH,
E. H. GOODWIN & CO., 38 Oliver 8t., Boston.

RISDON’'S IMPROVED
TURBINE WATER WHEEL

7] Yieldad gt the Last of Turbines at Ce ten-
b nipl Rxpopition the best results at all stages
of gats, Hend for circular to

¥, H. RISDON & €O0.,

Rockford, Winnebago Co., Ill.

An assortment of

WOOD-WORKING MACHINERY

made by Richards, London & Kelley (dissolved); also, a
number of first-class MACHINE TOOLS (pearly as
good as new) of P iladelphia construction,on hand and
for sale. For list or inspection of machihes and esti-
mates, apply at the works of JOHN RICHARD

2d and Wood Sts, Philadelphia, manufacturers of
Standard Gauges and other Implements

MANUFACTURE OF BESSEMER STEEL
and Steel Rails as pursued at the works of Messrs.
Brown, Bayley & Dixon, Shefield. By C.B. HOLLAND.
A valuable and instructive ﬁlper Read before the Iron
and Steel Insti(t}ute ‘With Five illustrations the Plant;

Mt. Holly, N. J the Cupolas, Converters, the Ing Blowmﬁ En-
i Yy Ne of o es, Hydraulic Machinery, etc. Hot Blast; . Mode of
Manufaciurers of MILL MACHINERY. | Wozuing, Improved Manufacture of Steel Rails. Con-
tained in SCIENTIFIC AME)%]CAN SUPPLEMENT,. No.

124. Price 10 cents. To be had at this office and of all

newsdealers.

Bound Volumes

OF THR

Scientific American.

At present, I have on hand the follpwin
Volumes 0f the BOENTIFIC AMERICAN, Which
nt §1.00 enoh, elther sjm:ly aor hythe quantity

Oz BREIEH.

BURR MILLS.

Forthe best Vertical and Horizon-

French Burr Grinding Mills
Portania Flouring Mills, and Mill
Machinery, address the Manufac-
turer and Patentee.

C. C. PHILLIPS,

4048 Girard Avenue,
PHILADELPHIA.

-honnd
will sl

\hﬁ ‘lﬂims _\m\ ‘errrs

Vol.7....& Coples. VoL 1. § Coples.. Vol 13 . 7 Cogles.
W B g PR I B ‘ PR o8 B I FRIEDMANN'S PATENT
s NJECTORS EJECTORS
i 1 e 1] . a|

SJIPJS;;%’;I&%%% H ][l]. g I I! : gTe Most Re nbeand Econongca

year’s numbers, .8 v |

e Nem 1y Y | BOILER FEEDERS
ries six months T_ " |

And Water Conveyors
IN EXISTENCE.
JOHN EDWARD MANUFACTURED EXCLUSIVELY BY,

PO HenYrs, New York. .;
THE FLOW OF METALS. BY DAVIﬁi NAT Hléﬁl:qW&YgI%I%Y FUs,

TOWNSEND. Valuable experiments, with_ten

engra’
Ings, on Punching t‘,hrnu%h thick plates. Evidences of Also Patent Oilers and Lubricators.
a Mow of Metal, iffert of Flow on Dimensions, Dexsity, 1 Send for Catalogue.

&t‘g..woéhf’late. Lines of Least Resistance, etc., I'unch- o
“The 1876 Injector.”

90 and across the grain. Practical Applications
Simple, Durabje, and Reliable. Requires no special

'_I‘he books will be sent by express on receipt of price
Address all communjcations to

tained in SCIENTIFIC AMERICAN SUPPLEMENT No.
Price10 cents. Tobe had at this office and of -
all newsdealers

TRETHET

FRISTHS NON CHI\N%LE W‘P LATHE db“[ ﬁj\ valves. Send for illustrated circular.
SREY FchiTic 1OR, LKGE CRREDTH I" £Jh 5 FRONTS WM. SELLERS & CO., Phila.

LEFFEL WATER WHEELS.

With recent improvements.
Prices Greatly Reduced.

_M'Rcmmsrs’ TooLs.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFAC I“URING CO.,
New ¥Maven, Conn.

7000 in successful operation.
FINE NEW PAMPELET FOR 1877,
Sent free to those interesied.§

James Leffel & Co,,
Springfield, O.
rog9 Liberty St., N. Y. City.

Shafts, Pulleys, Hangers, Bie

Full assortment in store for immediate delivery.

WM. SELLERS & CO.,
79 Liberty Street, New York.

EST@LISBED 1844,

JOSEPH C. TODD,

1y of Todd & Rafferty), ENGINEER and MACHIN=-
( o'rme]rai'o Hemp, Jute, H(yl) ¢, Oskum, and Bagging
Machinery, Steam_Engines, ollers, ete. I Jso manu-
facture Baxter’'s New Portable Englne of , of one
horse power, compicte for $125; can i seen inoperation
atmy store. I willfurnish sp(-(-iﬁ(-ations and estimates
for ull kinds of Jinlaichinery. send for descriptive circu-
lar and price. ress

J. €. TODD,
- 10 Barelsy St., New York, or Paterson, N.d.

EMERY AND CORUNDUM ‘WHEELS,

for Grinding and Surfacing Metals and other mat,erials
- A paper read before

NOMENCLATURE OF BUILDING
Stones and Stone Masomg By J. JAMES R. CROES,
“WILLIAM E. MERRILL, EDGAR B. VAN WINKLE.
A paper read beforethe American Society of Civil En-

RTHUR H. BATEXAN, F.C.& nesta. An exhaustive article on Stone Cutting and
tl{e Soeciety of ‘Arts, -London. M]eﬂ,(,hl 813, Grindelones, sannry, various Methods of Dressin, and Tonls
Composition of Emery, where found, nallt ¥, Specific Pl loved, with 34 illustrations. 19 r[‘oo s, illustrated,
Gravig and Hardness, Manufacture ot 10 wheols, Bm- | with. Thm enatons and How.to Make, quared, Q uarry- i
ery l‘uwdei Buffing , Polishing. Cutfing Power, G oron- faced, Fitched-face, and Drafted Stones. Rubl)le, i
dum. The ¥y ncsran or Union Wheel, the Tahite, the Pointed, and Crandalled Stones, etc.. Axed or Pean
Nort-h&mpton he Vulcanite, the Climax, the Vitriﬂed, Hammeéred and Patent Hammered Stones. Bush
a porous wheel with central water supply. uses. Hammered and Rubbed Stones. Diamond Panels. '
enumerated to which the wheels are put. for Metals. Rubble, Sguared Stone, Hange, Random, aud Ashlar
Stone, Teeth, Millboard, Wood, Agate, and Brick. How . Masorry. # illustrations in ell, with pracfical instrue-
to mount a wheel. How to hold the work, and directions ! tions. <mmmeu in SOIENTIFIC AMERICAN SUPPLE-

for various classes of work. Discussion and questions To be had at this

proposed and answered. Containig’ in SCIE&TIFIC
AMERICAN SUPPLEMENT, N¢
be had at this ofice and of all newsdealers

LACKERY’ YARNISIES, WHITE SHELIAC.
W. ZINSSER & CO., 197 William St., N. Y.

MANUFACTURERS’ SUPPLY STORE. ~

Agents for U, 8. Salicylic Acid Works.

MENT No. 113. Price 10 cents.
office aud ofall newsdes.lers.

TURBINE WATER WHEELS.

Lcw patiern. Incregsed percentage nf power
vagi Estimates given on all kinds Mill
ory.

0. J. BOLLINGER, York, Penn. |

i Street. New York.

: Room 51, Coal and Iron Exchanlze, P.O. Box 3083 N.Y.

NEWSPAPER FILE

Cut Brass(}ears, ist free. Grant,94 Beverly St., Boston

" “@m . SHEPARD’S CELEBRAT'ED
#4950 Screw Cntting Foot Lathe,

Foot and Power Lathes, Tivlll Presscs,
{ scyonl, Cireular and land Saws, Saw
;\it.y,vhru[’nl,s,( hueks, Mandrills, Twisl
Dirills, Jioga. ,1]11:[’1‘.5 ote. Send Tor
patulog s of punfils fm amatenrs or
urtisana.
I, 1., SHEPFARD & (0,
S8, 90 & 992 Elm ¥,
Cu.l( inuati, dhm.

PORTLAND CEMENT,

ROMAN & KEENE’S. For Walks, Cisterns. Founda-
tions, Stables Cellars,Brld es Reservmrs.Brewerles. ete.
Remi 0 centas for Pr tise on Cements.

. MERCHANT &Co 5SBroadway, New York

ICE-HOUSE AND COLD ROOM. —BY R.
G. Hatfleld. With directions fogr co}r,:lxsltruction Four

engravings. SUPPLEMENT No. § ce, 10 cents.
fTO ADVERTISERS |5zt
phunts who

do any newspaper sdvertisxng, the THIRD EDITION of

AYER & SON’S MANUAL
mR ADVER’I‘ISERS. 160 8vo, pé) More complete

than any which Lave preceded it. Gives the names,
siroulation, and arvertising Iates of soveral housand
newepapers in the 1!aited States and Canada, and
contains more information of value to an advertiser
than can found in any other publlcahon. All lis 8
haye been carefully revised, and where_ practicable
prices have been reduced. The special offers are

! surance.
" the Temperate and of the Intemperate. Physiological

I THE TANITE CO.,

STROUDSBURG, PA.

EMERY WHEELS AND G INDERS,
GEoO. PLACE 121 Chambers St., New ork Agent.

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED BY

SEND FOR PAMPMLET.  FITCHBURG W\SS

THE GEOLOGICAL ANTI UITY OF
Flowers and Insects. By J. E. TAYLOR, F.G.S. A plain,
comprehensive review of the sub;ect bringing forward
| many instructive facts; with six illustrations. The
nvariable correlation between ingects .and flowers.
How they are fossilized. Fossil botany, Geological
l Evidences of Evolution. Corres 1gondence in the succes-
| sion of Animal and Vegetable 1 lowers necessary
to Insects, and Insects necessary to Flowers _ Insects
and Plants in the Devonian, the Switzerland Lias, the
English Stonesfield Slate, the Tertiary Strata, tge Coal
Measures, a Greenland, and other formations.
jar Aspect of Evolution. Contained in SCIENTIFIO
AMERICAN SUPPLEMENT No. 120. Price 10 cents. To
be had at this office and of all newsdealers.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W.B. FRANKLIN V.Prest. ] M. ALLEN, Prest.
| 1. B. PIERCE, Secy.

Steam Engines, Boilers
AND CIRCULAR SAW MILLS.

Speoial inducements on Boilers to
En ne Builders. All sizes from 10
H P. carried in &
Prompl shipments & specialty.
8end for catalogue.

Erie Cit Iron Works,
, PA., and
t 8¢, N. ¥.

BurterenRockDrie Co .

45 Conrtla

ALCOHO L ISM. AN INTERESTING

Paper upon the Relations of Intemperance and Life In-
The avera eRisks and Expectancy of Life of

action of Alcohol; stimulating the Nervous System, Re-
tarding'the Circulation. Alcohol Oxidized in the Sy stem

[nsomnia, Congestion of he ungs, Denerioration of
Structure, Calculus, and Liver Diseases as results of

numerous and unusuall; dy advantageo s. Be sure to
send for it before spen ng any mone in news aper

advertising. Address N,
Phlladelpq?lvb

ADVERTISING AGENTS, Times Buildma,
NEW ROAD LOCOMOTIVES, BY;

Marshall, Sons & Co. General description and one en-'

graving. SUPPLEMENT No. §6. 10 cents.

UPRIGHT DRILLS
H BICKFORD Orernratr

OGARDUS PATENT UNIVERQAL ECOEN-;
MILL§—For grinding Bones, Ores, Sand, 0ld
Crllelblcs, Fire Clay, {Funnns, {Hl . (Cake, I'e{’li (ICTL,
Corn and Cob, Tohucco, Slnuﬂ‘ ﬁugﬁr Salta, Roots,
Snioga, 0f ee, Cocoannt, Flaxese Asbeatos, Mica,
rte., and whatever cunnot be gronnda 1:?' other mills,
Also_for Paints Printers’ Inks, Paste luvkmp;,ﬁ ete.
JOHN W. THO. , successor to trAHR-
DUS, corner of White and Elm Sts., New York

THE I’HOI\{)GR ’&.PH \ND ITCl FUOTURE
BY THOMAS A. EDISON. The instrument and its Ac-
tion. Burabilily, Duplicatlon. and Postal Transmission |
of Phonograph Plates, The probable wreat utility of the
Phonograph in Litter-writing, Business Correspondanse
and IMutatlon; Literature; Education; Law; Music ; l
Qratory, etc. App]ieation to Musical Boxes, 'foys and |
Clocks. 'T‘e]egru.ph% he Future; the Phonn;:ranh
and Telephone ¢om 1nvr1 Bulng a most intercating and ‘
valuable paper by the author und inventor of the Fhin- -
ograph himself. Conta ined in SCIENTIFIC AMERICAN °
SUPPLEMENT, No. 1224, Price 10 cents. To be had at :
this office and of all newsdealers. i

GIRGULAR B

* Domestic Sem-Portable Engine,

2 and 4 horse power, and

A8/ The Peerless Portable Steam Engine,

for Agricultural and other purposes, |
from6 to 10 horse power.

Nothing cheap but the price. Send for
descriptive catalogue and price list to

F. F. & A, B, LANDIS, Mf°rs
Yo,

Cherry St., Lancaster,

THE TELEPHONE. BY R M. FERGU.-i
SON, F.R.8.- Read before the Royal Scottish Society of ;
Arte. its Constructmn, Uses, and Working fully and ‘
hilosophicall 'Iy explained, -with four illustracions His-
ory.of th hone. The Reis Telephone. Bell’s. |
Wonderful sensitweness. Difference between the Gal
vanic and the Telephonic Impulse, A curieus exp
ment. Theory of the T'elephone. Molecular Vlbratlons‘
ot Moteis, agnetie. Moslenl- Sonods, Ogass of the
Soind, New Form of Telephone. Cuontained in SCIEN.
TIFIC AMERICAN SUPPLEMENT No, 12@. Price 10 cents. |
To be had at this office and of a]l newsdealers. Also,
in the same number, a Visit to the Inventor of the
Cl}ono aph. The Practical Uses of the Instrument in
repr oducing Music. How the voice of the
Pmma onna and the Elocutionist may be multiplied
and preserved to all time. Usefulness of the Phono-
graph to the Blind, to Advocates, and others. Price of
‘he Phonograph. ‘An Improvedi"orm. etc.

$125. ° Planers

OODWORTH SURFACE l‘LANER%, S L
ambers

and Matchers, $350. C. HILLH

ICE AT #%1.00 PER TON.

The PICTETARTIFICIALICE CO.,

S AESCRIPTION 2
stA,E %LE\QILRTE Eu’fiE Y DSTEEL SPRINGS. NewsoRk oy
PERFECT

The Koch Patent F\le, for-
zines, and pamg lets. has been recently improved
price reduced. ubscribers to the SCIENTIFIC AM-
ERICAI\ and SCIENTIFIC AMERICAN SUPPLEMENT can he

SEND FOR B

reserving newspapers, |-

Liquor. Txtended Medical Testlmonlb Cm: alned in
SCIENTIFIC AMERICAN HUP'F'LEMENT, No. 120, Price
10 cents. To be had at this office and of all newsdeelers.
I

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.

Inthisline of businessthey have had OVER THIRTY
YEARS' EXPERIENCE, and now have unegualed facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patentsin 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 moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents and how
- toprocure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
| fringements, Assignments, Rej cted Cases, Hints on
the Sale of Patents, etc.

Foreign Patents.—We also gend, fres of charge, a
Synopsis of Foreign Patent Laws, showing the cost and
. method-of securing patentsin all the principal coun-
| tries of theworl . 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,
French, and Belgian—will secure 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.

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

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

When ordering copies, please to remit for the same
asabove, and state name of patentee, title of inven-
tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents sent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages -and
many engravings and tables important to:every pat-
entee and mechanic, and is ausefulhaud book ofrefer-
ence for everybody. Price 25 cents, mailed free.

Address
. MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
397 Park Row, N. Y.

sy p]led for the low prlee of $1.50 by mail, or $1.25 atthe
office of thik paper. Heavy board sides inscription
BWECIENTIFIC AMERICAN in gt Necessary for
evexéy one who wishes to preserve i. & paper.

MUNN & CO,

Publishers SCIENTIFIO AMERICAN.

© 1878 SCIENTIFIC AMERICAN, INC

i THE

BRANCH OFFICE—Corner of F and Tth Streets,
Washington, D

“ Sclentiﬂc Ameracnn" in printed with CHAS.
HNSON & CO.’S Iy Tenth and Lom-
oard Sts., Philwdelphia, and 59 Gold St., New York.
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