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Inside Page, each insertion = =« «'75 cents a line.
Back Page, each insertion=«-%1.00 a line.

Engrevings may head afvertisements &t the same rete '

per line, by measurement, as the letter press. Adver-
tisements must be received et publicetion office as carly
«s Fr‘uuy Morning to eppear in next issue.

TAYLOR’S M'F’G CO., WESTMINSTER MD., POR
ble and Statlonary Engine Buxlders, etc. ' Send for Cata.

Worlu@m} M odé“l;s

And Experimental Machmeﬁr Metal or Wood, made to
order by NER 62 Center St

MECHANICAL DRAWING —BY PROF
C. W. MacCord. A seriesof practical lessons in Mechan-
ical Drawing, acco.npanied by carefully prepared ex-
amplesfor practice, with directions, all of simple and
plain character, intended to enable any person, young :
or old, skilled or unskilled, to acquire the art of draw-
ing. No expensive instruments are involved. Any per-
son with slate or paper may rapidly learn. The series

embodies the most abundant 1llustrations for all descrip- |

tlons of drawing, and forms the most valuable treatise
on the subject ever published, s well as the rheapest.
ese instructions are contained in SUPPLEME T8 Nos.

1, 3,4, 6, 8,9, » 14, 16, 18, 20, 212, 24, 26,
28,30, 32, 36, 37, 38, 39, 40, 41, 42, 43, 44,
45, 46, 4%, A4. Price IUcts. each; or. §3 tor the en™ -

tivd sering oF T thiTty-thrii: numbers. "To be had at this

office and of all newsdealers.

~ LeCOUNT’S PATENT
Ma,chmlsts Tools.

EDUCED PRICES

Set Iron Dogs, 3-8 to2in., - J $5.60
3-8to4in, - - - - - - 1200

s Steel t* 38to2in - e e e - 6.50
* 3- 13.00

todin,,
Iron & Steel Clamps, Die Dogs. Llam Dogs Vlce Clamps.
Blxpaosiine M‘mdre 8, &c. Send for latest Price List to
C.'W. LE COUNT, South Norwalk, Conn.

ONCRETE AS A BUILDING MATERIAL—A

0

chitects, London, by A. I'ayny with discussionof the
subject ¥ srominent architerts.  This lecture and
the extenied discussions of the subject are contained
in SUPPLEMEN ( Nos. 26 and 34. Price, 10 cents
each. They present a large amount of valuable infor-
mation, upon Concrete building, in concise form.

I

Ciresibleg,
{rrn and Cnl, N '-ugn.r 3 Honts,
Spieew, Coffee, Cocoanut, }iln.r-.:‘:‘ﬁ eatns, Miow
otg,, and whatever oL he ground by other mills
Also For aints, Mantuess' loks, Poaste Blacking eto
TOHN W, THOMSON, syevessur (o0 JAMHES RBOG \]{-
TR, eorner 0f White ind Kim &ts,  New York,

T
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CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co., in connectionwith the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventers.

In this line of business they have had OVER THIRTY
TEARS' EXPERIENCE, and now have uncquale® facililies
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada,and Foreign Countries.
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 Pateuis and how
toprocure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc.

Feoreign 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 the world. 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; Gerwan, $100; French, $190; Belgian, $100; Cana-
dian, $50.

Copics of Patents.—Personsdesiring any patent
issued from 1836 to November 26, 1867, can be supplied

with official copies at reasonable cost, the price de-

pendingupon 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 had by remitting to
this office $1.

A copy of theclaimsof any patent issued since 1836

will be furnished for $1.
‘When ordering copies, pleasetoremit for the same

as above,and state name of patentee, title of inven-
|

tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents, gsent free. A handsomel!y bound
Reference Book, gilt edges, contains 140 pages and
many epgravings and tables important to every pat-
entee and mechanic, and is auseful hawud book of refer-
ence for everybody. Price 25 cents, mailed free.

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

BRANCH OFFICE—Corner of F and 'tth Streets,
Washington, D. C.

TA-

’l‘“’O YEARS OF DELIGHTFUL TRAVEL.

THE WOODRUFF SCIENTIFIC EXPEDITION AROUND THE WORLD.

i A FLOATING COLLEGE under the directien of Professors WILDER, of Cornell; RUSSELL, of
. Colimbia: HERBMA N and JENNEY, of University of Michigan; MERRIAM, of Yale; TAYLOR,
i of Phillips Academy, and others, with a Large Class of stud’ents, wiil sailfrom New York,
October next, ona Voyage of Scientific Discovery aml RResearch, Visitingthe
ost Interesting Parts of the Glob

For this purpose the first-class steamship ONTA RIO, 350 feet long by 43 feet beam, has been secured,and is
- being fitted w:th special reference to the voyage, which will occupy two years. She will be commanded by Com-

mander JOHN wW. PHILIP, United States Navy. The entire cost of the two years of travelto a student will be

2,500. Students will be entitled to a choice of staterooms in order of application. This expedition offers great

. advantages to young men. For pamphlet, centainin, IF full particulars, address or call upon
: ANIEL MACA LY aecretm-y bt. I\lchmas !Iotel New York.

CUARDIOLA'S

crd are {Re hest,

Y. i Poiishing Machines.

lecture delivered before the Royal Institue of Ar-

TN

thormy

Messrs. -

METALLIC MINERALS—THEIR PRO-.-

COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocoa, and Grain-
Drying Machine.  Coffee-Huliing and
coffee=Washing

Macanine. Melix Sugar Evaporator,

Messﬁf C. ADOLPHE LOW_ & CO., 42 Cedar
Street, Messis, MUNOZ & ESPRIELLA, 52 Pine
btreet New York,are Mr. Guardiola’s Agents, and they
| w1ll give prompt’attention to all orders for any of the
bove mach ines.

'IRON AND STEEL. BY Dr. C. W. SIE-

ENS. A most lnteresm:% and valuable paper, con-
taining accounts of the most recent practical improve-
ments in the Production, Working, and Apfgcatlon of
Iron and Steel ; embracing the question of Labor in its
relation to Capnal the Character, Value, Cost and Pro-
duction of the various kinds of Fuel including Bitumin-
ous Coals, Coke, American Fuels,’ Peat, Natural Gas
Fuel, Liquid l«‘ue\ Solar Fuel, Motive Powersand their
Transmission over long distances. Water Power; its
Transmisgion by Steel Kopes; its Transmigsion by Elec-
tricity. Wind Power. Bessemer Steel HlstoFy Sie-
mens and Martin Steel. ‘the Regenerative Furnace.
The Open Hearth System. The Use of Ferro-Manga-
nese. Use of Chromium._ Production of Mild Steel.
Piping of Steel. The Applications of Sveel. Iron and
Steel Nomenclature. Wrought Iron. Mechantcal Pud-
dlm%r Bell’s New Process. Wruught Iron Birect from

e. Methods of Protecting Irun and Steel from
Rust. Ainslie’s Method. Barff’s Method, Contained
in SCIENTIFIC AMERICAN SUPPLEMENTS NoOS. 70 and
7 1. Price 10 cts. each. To be had at this office, and of
all newsdealers.

WITH AUTOMATI(:AL 'c.UT~0FF REGULATOR
"B-ALANCED VALV -

THE BEST MOST 'ECONOMICAL ENGINE mnz
WNVO FOR C/RCULARN

_TheJc HOADLEY CO. LAWRENCE, MASS

§TAT£ WHERE YOU SAW THIS, '

' NEW AIR COMPRESSOR OF M DUBOIS
with description, dimensions. Illustrated by engrav-
jings. SCIENTIFIC AMERICAN SUPPLEMENT, No. 22
ZPrme, 10 cents. Soldbyall News Dealers.

"~ THE BIGELOW

7 Steam  Engine.

BOTH PORTABLE AND STATIONARY.

' Send for descriptive circular andprice list,

H. B. BICELOW & CO.,
New Haven, COnn.

| Machines “Send for
AND llustrated
Circular,
Wheels :
: Weissport,
Guaranteed, PaA.

ductionand Uses. A lecturebyJ. G. Watson, F. R.S.
! A most interesting and useful paper, containing much
'information on the principal metals; their ancient and
modern uses; metallic veins; what they are, their
courses in the earth; mineral leasesand royalties: the
famous Tavistock Mines; history of the Anglesea
Mines; metalsdissolvedin water; how mineralveins are
worked, iron and its uses; lead ‘ores and uses of lead;
tm ores and uses of tin; uses of copper. SUPPLEMENT
0.54. Price, 10 cents.

PUNCHING
PRESSES.
1872, 1873, 1874, 1875,

SCIENCE RECORD.|_

A few copies of these splendid books, copiously illus-
trated, are offered at the tollowing very low prices.

Drop Hammers and Dies, for work-
Metas LES &
R PRESS CO., Middletown,

Persons desiring a condensed history of the most inter- .

esting Facts and Discoveries in the 8, Sciences, and

Art/ :
Inventions, for the years from 1872 to 1875 'will ind them !

recorded in thefour volumes of the SCIENCE RECORD,
now offered at half the original price.

Every Depart ment of Science is treated in these vol-
umes, and the important discoveries of the several years
are not onlY faithfully described, but many of the sub-
jects are illustrated with finely executed engravings,
prepared expressly for these Annuals.

Among the subjects, the following are the most note- |

worthy, exhibiting in a condensed form a general ac-

count of the Progress of the World :

CHEMISTRY AND METALLURGY,
MECHANICS AND ENGINEERING
RELECTRICITY, LIGHT, HEAT, sob\D

TECTIR (LOG Y, THE USEFUL A

BOTANY AND HORTICULTURE,
AGRICULTURE,

RURAL AND HOUSEHOLD ECONOM

MATERIA MEDICA, THERA PEUTICS, fIYG]IENE
NATURAL HISTORY AND ZOOLOGY
METEOROLOGY, TRRRESTRIAL PHYSICS,

GEOGRAP
A}ggR GY AND MINERALOGY,
ATOGRAPHY 'AND NECROLOGY.

* _Each yearly volume containg about 600 octavo pages, '

' including a large number of handsome engravings.
- They are bound in substantial and hand some bindin, s.
and will be mailed on receipt of $1.25 each, or $4 for t
set, of four volumes.

They were published and heretofore sold st $2.50 each,
or $ or the set.

tate, in remitting for a single volume, which year

from 1872 to 1875, 19 desired, remembering that the dat
| of the volume covers the events and discoveries of the

previous year. Sent by mail on receipt of price. Address

! MUNN & CO PUBLISHERS.
! 7 Park Row: New York city.

PERFECT

NEWSPAPER FILE

‘ The Koch Pateut F1le for
magagines, ind pqmphlwrﬂ hias been rewm_l) improyv vl
arul prigsr redpesd. Bubseribers to the SCIENTIFIG
ERICAN Al SCIEFNTIFICAMERICAN SUPPLEMENT vun be

f|’[_mllcnl. Forthelow price of ¥1.50 by mail, or £1.23at the

i offiee of this paper. Ilmv& honrd sides; 3 inseription

SV RBOTENTIFIC AMERICAN" in gill. Necossary for
every one whio wished to ]Jreb'erve the paper

Addreas

1 MUNN & CO,

2T BEET \'111" uewnpapel u

Publishers SCIENTIFIC AMERICAN.

The CHEAPEST AND BEST in the market,

A~

VaLLey Maciiss Co,
Tm.,'hu.'n'lttm Miay.

GREAT ~BLOWING ENGINE HIGH

Speed and Novel Construction. Built by Wlemar Ma-

ine Works. An accurate descriptien, giving per-
formances, dimensions, new devices, and five elevations. :
This engine easily reaches 100 revolutions per minute, *
with a discharge of 5, 000 cubic feet of air at i0 1bs, pres-
sure. SUPPLEMENT No. 51. Priee, 10 cents. Alsg,in
same number, Roor’ s FORCE-BLAST BLOWERS, GAS
EXHAUSTERS and BLACkShIITH'S TUYFRES 12 ﬂgures

LSTABLISHED 1844.

JOSEPH C. TODD,

(Formf‘lily of I’fodd &JRsiﬁerg) ENgINEER and MﬁxCHIN-
IST. ax, emp. ute, ope, Oakum, and zin
Machinery, Steam Engmes Boilers, etc._ Also Ag ggtfo%
t,he celebrated and improved Rawson & leuuor Hoist-
ﬁme, I will furnish specificationsand e:stimittes for
aJ kinds of macbmery Send for descriptive -circular

and price. Address
. TODD,
10 Barclay Sc.. l\ew York, or Paterson, N. J.

| COVPRESSED AIR MOTIVE POWER —

With drawings and particulars of the most recent prac-
tice. The locomotives worked by enmpressed ialr, in use
in St. Gothard Tunnel W orks, wifh dimensions, etc. Five
engll;avmgs SUPPLEMENTS 1 and ‘. Price, 10 cents
ea

EAGLE FOOT LATHES, |

prices April 206h, Small Engine Lut hes,
s1iie Rests, Tools, etc. Also Scroll an.
Circular Saw Attachments,Hand Plan- .
ers, etc. Send for Cata]ogue of outfits '
for Amateurs or Artisan .

WM. L. CHASE & CO.,

95 & 97 Liberty St.. New York.

STEEL — ITS MANUFACTURE AND
Working, Constitution, Qualities, Tempering, ete. With
14illustratiens. By B. Cherneff. 'A most interestingand
valuable treatise, full of important mformatiog ui-
bracing the latest contributions to the general khow.
edge of the subject. SUPPLEMENTS Nos. 36 and 87.
Price,10 cents cach.

Steel Castings,

From ¥4 t0 10,000 1bs. weight, true to pattern. Aninvalu-
able substitute for forgmgs or for malleable iron cast-
ings requiring great strength. Send for elrcular and
rlce list to CHESTER STFLL (‘A*’I‘ING 'OMPANY,
VELINA STREET, PHILADELPHIA, PA.

COMPRESSED AIR PNEUMATIC DIS-

atch System used in Paris. With description and 12 ;
illustrative figures. Contained in SCIENTIF1C AMERI- |
CAN SUPPLEMENT, No. 24,

MACHINISTS' TooLs.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &o.

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

ROCK DRILLS WORKED BY COM-
pressed Air.—Ry H. W. Pendred, C. E. Description of
the most recent and best pracuce. SUPPLEMENT No.
20. Pnce 10 cents.

HARTFORD
STEAM BOILER

Tnspection & Insurance
COMPANY.

W.B.FRANKLIN, V. Prest. .M. ALLEN, Prest,|
1. B. PIERCE, Ser7.

Price, 10 cents.

Car.—Description, with engravin, g8, dimensions andpar-

tlcularsof the MekarskiStreet Cars, now usedin buris,

propelled by cempressed air. Contained in SUPPLE-
0. 18. Pnce, 10 cents.

ROCK DRILLING MACHINES J§

i MLVT
1

AIR. COMPRESSORS

MANUFACTURED B BummuRochmu 0o
AN U MRS,

LOCOMOTIVE ENGINEERING.—THE !

| most recent and bestexamples of Locomotive Construc-

tion, with scale drawings, tables of principal dimen-
| smnsbgeneral desmil]ptmn ete., are given in the SCIEN- |

PLEMENT, The followmg:
" may be had at this Office, or ordered through any News- .
. dealer. Sent by mail prepaid. Please order by the
! mumbers here given. )
Ezxpress Locomotives of the Iondon, Chatham and
: Dover R. R._Tank Locomotives. With Specifications,
| Dimensions, Particulars and three Engravings. Supple-
| ment No. 23. 10 cents.
Locomotives at the Centenniol. A series of Eighteen.
OutlineIllustrations, showing the Principal Locomotives
exhibited at the Centennial, with their measures,and a’

table of ])Tln(}lg&l dimeuslons of eachlocomotlve Sup- .

plement No. 3 0 cents.
Baldwin Loromotwe — Large engravi
vation, with measures, scale, and tal
; Supplement No, 38, 10 cents.
Narrow Gause Swesish Loco'motwc, with one page of
| emETAViNEY. Supplement 41, nts.
Cncuraiivee of the Bighteen Inch lewmj at Crewe, Eng.
Two engravings. Supplemeat 44. 10 cents.

Locomotive Passenger Engines of Midland Raihway, with -
table of dimensions. Three engravings.
No. « 10 cents. The same number contains report
of valuable information given before the Master

. Mechanicy’ Association, concerning Locomotives and

Fm sectiopal ele- !
ble

Locomotive improvements. | )

Narrow Gauge Locomotives, Indian State Railways, en-

gravm%zand dimensions. Supplement No. 33. 10 cen

ailway Locomotive Crane, by Black, Hawthorne &
Co. Four engravmgs to scale, dlmenmons, etc. Supple-
ment No. 54. 10 cents.

New Road Locomo&we, by Marshall Sons & Co, General
%ascngmon and one engraving. Supplement No. 56

cents

Express Passenger Locomotives, Great Western Railway. ! !
With five engravings, and tables of all the prineipal di-"
mensions. Supplement No. 58, 10 cents.

Locomotive for Burning Petrolewin.—Used on Russian
Railways. With description and five illustrations. Sup-
plement No. . 10 cents. :

Steam Trolly or Chair.—Used on Oude Railway. Two '
engravings. Supplement No. 63. 10 cents.

© 1877 SCIENTIFIC AMERICAN, INC

. Goarmg. specxa]ly adapted to Flour Mills

Improvement in style. Reduction in’

of dimensions. ;

Supplement *

DH R T AN LIS (/O.,
STROUDSBURG, PA.

EM ERY WHEELS AND CGRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent.

» $3, PRINTING PRESS !

? Prints cards, envelopes, etce., equu
:u to any press. Larger gizes for large work.
- 3f Do your own f’rmzmg and advertising and
save money. Lxcellent spare hour amuse-
‘9'5'1 xi+/1 ment for old or young. @ritcanbemade
RAINS lgwn(zymakmf’nq }msmesi t}nywhtere Send
c. stamps for large catalogue to
CLNTENNML KELS % 0., Manufacturers,

! Meriden, Conn.

MTERIA LIS'. :

Paints, Roofing, Steam_Pipe and’ Boﬂet Covs
erings, Steam Packing, Sheathings, Fire, A and

Waterproof Ceatings, Cements, etc. Send for nmplesdl-

lustrated Catalogucs, Price Lists, etec.

87 MAEKDEN LANE, NEW YORK.

THE FLOW OF SOLIDS —BY LEWIS S
Ware, C. E.  Novel and curious experiments. Cold
metal caused to fiow through orifices, and_ the laws
governm% such flow, with mathematical calculations,
and 13 il ustratlons SCIENTIFIC AMERICAN SUPPLE-
MENT No &:2, Price, 10 cents.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulé%ysc;l afnd
nd for

J T.NOYE & SON, Buﬂ'alo, N. Y.

DROP it

PECTAL MACHINERY,
THE HULL & BELDEN CO.,
DAMPER
REGULATORS

Danbury, Conn.

B E S T AND LEVER_S

GAUGE COCKS.

MURRILL & KEIZER, 44 HOLLIDAY ST., BALTIMORE.
‘ OODWORTH SURIACE PLA‘\IEI‘S $1 Planers
and Matohers, $350. S. C IIILLS %8 Chambers

Street. New York.

catalogue

TH

Scientific Qmevican,

The Most Popular Scientific Paper in the World.
THIRTY-SECOND YEAR.

Only $3.20a Year, including Postage. Weekly,
52 Nnmbers 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. It is 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, $1.60; three
months, $1.00.

Clubs.—One extra copy of THE SCIENTIFICAMERI-
CAN will be supplied gratisforevery club of five subscribers
at $3.2 each; additional copies at same proportionate

rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT willbe 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,
andmakeall orders, drafts, etc., payable to

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

NOTICE TO FOREIGY SUBSCRIBERS.

The new Postal Union now offers special facilities for
the regular and speedy transmission of the SCIENTIFIC
AMERICAN direct from the otfice of publication in New
York to subscribers in foreign countrizs. The subjoired
table exhibits the yearly subscription prices of the
SCIENTIFIC AMERICANand SUPPLEMENTin the principal
foreign currencies, payable in advance:

The prices are
for one years For FOR SXIENT”‘I,SJ’
subspriptlilon. in- | SCIENTIFIC | SUPPLE- [ 4MERICAS
glglgimg the post- | AMERICAN. MENT. PLEMENT.
. Austria S.Fl..
| Belgium Franc:
Denmar TO .
France. Franc:
" German 2. M
Great Britain Shillin,
| Holland. . F
| Italy.. Fran
Norwa, Kro
Russia Roub.
Sweden.. Kro .. 1
Switzeriand....... Franes... .20

Tlve best way to remit is by Postal Order. Make the
order payableto MUNN & CO., New York, United States,
and forward the crder tous with the name of the sender
"and theaddress to which the paper is to be mailed.
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
New York,

‘HE ¢ Scientific American” is printed with CHAS,
ENEU JOHNSON & CO.'S INK. Tenth and Lom-
, bard Sts., Philadelphia, and 59 Gold St., New York.
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