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Inside Page, each insertion = = =75 cents a line.
Back Page, eaclh insertions -« $1. a line.
(About eight words to a line.)

Engravingsmay head advertisements at the same rate
per tine, by measwemenﬁ as the letter press. Adver-
s must be 7 ion office as early

as Thursday morning to appear in next issue.

THE BACKUS WATER MOTOR

18 the most economical
uwwer known for driv-
11 llghtmmhinm ¥ from

[’l RANT PRES-
POWER glven
fromwhausrequlredto
run a sewing machine

up to sixand eight H. P,,

depending_on pressur e

of water. It takes little

room, never gets out of
repair, eannot blow up.
requires no fuel, an
needs no engineer. No
delay, no firing up, no
ashes, no extra insur-

always ready. Invalu-
able for blowing Church
Organs, runnin,

chines, T'urning Lathes,
Scroll Saws, Grlndstones Coffee Mills, fau ange alachines,
Feed Cutters, Corn Mills, Elevators, ete. Four-horsé
power at 40 pounis pressure of water. Is noiseless
neat, compact, steady, and, above all very cheap. lli
work at any pressure above 1 Prices from $15 to
$250. Send for circula , addressl Tg them nufacturers,
THE BACKUD WATER MOTOR CO Newark, N. J.

PATENTED ARTICLES, MACHINES
etc., manufactured in France accordmg to the Laws by
the' Soci:té Anonyme peur I'Exploitation de Brevets,
11 Rue de Flandre, Paris, France. References: Mackay
Sewmg Machine Assoelamon. Boston, Mass.

LBRADLEY’S [fis Mire Good Polats,

ﬁ‘ ELVE HAMMER DoosMoreand BetterWork,

Bzac EYSCUSINNLT JanviR

Takes Less Power,
Thanany HammerintheWorid.

BRADLEY & COMPANY,
SYRACUSE, N.Y.

Mlllsmnes and Corn Mills.

‘We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Fi:ks, Water Wheels, Pulleys, and
Gearing, specxally adupted to Flour Milis. Send for
catalogue. .

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

2eon$3 Printing Press

y ’ l’rmta cards labels &c. (Self-inker $5) 18 larger sizes
CLEUTE, \oum,,oro; Doyaurowna‘;i—
1. Caralopoe of se s, type, cards,
Eelaey & Oo, Rierlaen, Oonn
OUTLINES OF CHEMISTRY.—BY HEN.
r{ M. MclIntyre. The fol]owm%elements are treated
Eain]y and conclsely. with eir Atomic Weights, *

ormulee, Tests, Important Compounds, Practical
etc. Selepium, 'Tellurium, Phosphorus, Silicon, Boron,
and their Compounds. The Metals: their Classification.
Potassium, Sodium, Lithium, Rubidium, Csesium, Am-
monium, Barium, Strontium.’ Calcium, and their'Com-~
pounds Iron, Chromium, Manganese, Tin, Arseniec,
ntimony, Bismuth, and their compounds. Copper,
Leaﬂ Thallium, Meréury, Siiver, Gold, Platinnm, Palla-
dlum, Rhodium, Ruthenium. Osnnum, Irldmm and
their compounds. Organic Chemistry, Ethyl Aloohol;
Ether; Acetm, Oxalic, Tartari , and Citric Acids. Glys
"Saccharine Bodies; Starch; Cellulose. Contaxned
AMI‘RICAN SUPPLEMENTS 144,
PBrice 10 cents each. To be had at tlus
office and of all newsdealers.

Bookwalter Engine.

Compact, Substantial, Econom-
ical, and easily managed guar-
antéed to work well and give
full power claimed. Engine and
Boiler complete, including Gov-

ferlsn
n CI[‘NT FIC
153, 158, B

-, ernor, Pump, etc,, at t low
. price of

ER:] HOK.SE POWER ........ $215 0

b . 24500

6lg v 815 00

§2~ Put on cars at Sprmgﬂeld 0.
L & CO.,

JAMES LE
g nngﬁe]d Ohm
or 110 Liberty St., New Y

GALVANIC : BATTERIES —A NEW AND

valuable paper. George M. Hopkins. Containing
full instructions an working drawings for the construc- ,
tion of nearly every known form of Battery, and its
maintenance. This paper includes all of the ncipal
batteries used for Experiment, Telegraphy, Telephony,
Electro-metallurgy, HEleciric Light, running Induction
aolls, and other L)u-puni'» Algo, Earth-ba; teries, Dry
and Moist Piles, &muple Batteries costing «nly a few
cents. Sulphate of Copper Nitrie, Chromic Aciid. Quick-
silver, Gas, Secondary, an hermo-electric Fatleriga
are mc]uded It is the most comprehensive paper yet
E\lblls ed on the subject. Illustrated with nearly Fifty

ngravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENTS 157, 158, 159, Price 10 cents each. To
behadat thls office and of all newsdealers.

THESWATIy
STRONTST Py

e t] Nc b

4BLE GAP LT EHP'”"QH_H

SE QR MEDRM 2 ,.,m;u
CEMENTS. — FORTY VALUABLE RE-

ceipts for a great variety of cements, agf)heable to all;
of the purposes of the Household and Shop, including
Rubber Cement. Waterproof Cements, Acid-proof Ce-
ments, Firepront Cements, Aquarium Cements, Hydrau-
licand liattery Cemonts. Cement for paper boats, for
metals, for china and glassware, for leat her,rubber, an
for cementingteather and rubber to metal ’ls £lass, etc
Cements for wood, stone, iron, etc. Recipe for Colored
Sealing Wax, for Postage Stamp Mucilage, for Crockery ;
‘Ware, Cement to resist Petroleum. Japanese Cement.
Coignet Beton Cement. Recipe for Fireproof Paperand .
Ink. Contained in SCIENTIFICCAMERICAN SUPPLEMENT
158, Price 10 cents. To behad at thisofficeand of all
newsdealers.

W.JOH

RS E&STﬁgs

Liquid Paints, Roofing, Boiler Coverings,
Steam Packing, Sheathings, Fire Proof Coatings:
Cements, &C, SkND FOR DESCRIPTIVE PRICE LisT.

H. W. JOHNS M’F’C CO. 87 MAIJEK LRNE, N.Y.

Cigar Box Lumber,

MANUFACTURED by our NEW PATENT PROCESS.
The Best in the World.
SPAN ISH CEDAR,
AHOGANY,
POPLAR..

Also thin {umber of all other kinds,

sponding prices. All qualities. Equalin all Tesppots to |

any made, and at prices much under gny to be o btained

outside of our establiskment. Send or price list.
GEO. W. READ CO.,

186 to 200 Lewns Srl'eet, N. Y.

ance, no coal bills; P

Print- .
mg Presses, Sewing Ma-| =

ses, !

t0 3¢ in., at carre- -

T —— | o —

Park Bej Jamms Scientifc Expert Office,

37 PARK ROW, NEW YORK
., Makes Chemical Analyses and Assays.

Columbia Bicycle. '

A practical road machine. The ve-'
locipede of 1870 is no more to be com- |
pared with the ﬂresent Bieycle than |
aspavined don ey with a” blooded
horse. Send 3c. stamp for 24-page
illus. cat., w1th full information.
THE POPE M’F’G CO.,
89 Summer Street, Boston, Mass.

! SCIENTIFIC AMERICAN SUPPLEMENT. |
Any desired back number of the SCIENTIFIC AMERICAN |
SUPPLEMENT can be had at this office for 10 cents. May
also be had or ordered through booksellers and news-

MUNN & CO., Publishers,

37 Park Row, New York.

. dealers everywhere.
Invested in Wall St. Stocks makes
fortunes every month, Books sent

$10 10 81000 gorsines every monti s

Address BAXTER & CO., Bankers, 17 Wall St N Y

HAFTING, PULLEYS, HANGERS, etc.

a specxalty. Send for Price List to
A.&F. BROWN, 51-61 Lewls Street, New York.

16HHT e
209 A SPECIALTY Cr

OHN GREENWOOD &CO.
ROCHESTER N.Y.

' Wood-Working Machinery, -
Such as Woodworth I'laning, Tonguing, and Grooving
acluneﬁ Tianiel's Planery, LRichardson's Fatenl Im.
proved  Tenon Machines, Murmslﬁ. Moulding, and
e-5aw Machines. Eastman’s- Pat. Miter Machines, and |
| Wood-Working Machmery generally Manufactured by
WIT RB UGG & RICHARDSON,
Sallsburﬂstreet Worcester. Mass.
(Shop formerly occupied by R. BALL & CO.) i

The 1. L. Mott Iron Works,

88 and 90 BEEKMAN ST oy
ufacturersof
DEMAREST’S PATENT

WATER CLOSETS.!

Slmpleinconstructlon, erfect |
operation, thcrroucgl Jexc ud- V
« all sewer gas, an! eanly in ©
7 OVETY way.

NE’ORTANT FOR ALL CORPORATIONS AND
MANF'G ~ CONCERNS. - Buerk’s Watchs-|
man’s Time Detector, capable of accurately con-
trolling the motion of a watcllman oOr patrolman at the
different stamons ofhxs beat. Send for circular.
P. 0. Box 979, Boston, Mnss.
Beware of buying 1nfr1nging Detectors,

|
MINING MACHINERY, Eneines, Boilers, Pumps,
Coaland Ore Jigs, Dust Burning Appliances. Drawings :
and advice free to customers. Jeanesville Iron Works
. C. Haydon & Co.). Address HOWELL GREEN,
Supt Jeanesville, Luzerne Co., Pa

~ HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W.B.FRANKLIN,V. Pres’t, J. M. ALLEN, Pres't.
IR B PIERCE, Sec'y.

R (ADE Mag, “The Standird ’Ihreaher “of the
1 Vibrator Class”” *The Horse
Power of the Century.” “The

- Leading Farm Englne in the

American Market.

The Three 1dols of the
Farming Public.
Illustrated pamphlets and 1prxce
hsts sent free to all who ap;',ry Yy

ail to THE AULTMA
LOR COMPANY, Mansﬁeld Ohio,
saying they saw 'this offer in the
SCIENTTFIO AMERICAN.

FATTE NED
A.".:m,w " (:-m&nca:

EMPIRE THRESHER

MANUFACTURED AT

HAGERSTOWN, Mb.

Y THEHAGERST OWN SfEAME/VG‘//VEMMC/:’/AE Lo

THE BEST /N THE WORLD.
SEND FOR CIRCULARS.

1CROSCOPES, Opera Glasses., & {nc-,tat,les
Meteorological 1nstruments at preatly redneed |
rices. Send three atamng for Hustrited Cata- |
ogue R. & J. HECIK, 1 luladelnhmg I u,

Wovrking Models

And Experimental Maohuu*r),_}l[*tal or ¥Windd, made to
ordet by J. B WEHRNER, 52 Centre B, N Y

Roots’ Rotary Hand Blower,

FOR ALL KINDS OF BLACKSMITHING. |

+ P. B, & F. M. ROOTS, M'f’rs, Connersville, Ind.

S. S. TOWNSEND, Cen. Agt., }s Cortlandt St,

COOKE & BECCS,Sell’g Agts., /] NEW YORK, |
" S8END FOR PRICED CATALOGU'E. I

TR “’ A\Il"l}-TlAl\'T) E'\(aINL‘-} AND ROILERS CHEAF
I O B, GOODWIN, (il CGiey, 18, -

THE EMERSON P

ENT INSERTED moruammchSTEMPEREM AR~

GOLD PREMIUM SAWS ARE SUPERGEDING ALL OTHERS hug
'S5 SEND YOUR FULL ADDRESS +* SAWYERS o BODI (EE} TO E eEAl‘EH FALLS va

RSN SMiTy 5 [;0

Scientific American, Export Edition.

PUBLISHED MONTHLY.

The Scientific American, Export Edition, is a
large and splendid periodical, issued once a mont.
forming a complete and interesting monthly record of
all Progress in Science and the Useful Arts throughout
the World. Each numbercontaing about one hundred
large quarto ﬁ) %es, profusely illustrated, emhracmg

(1.) Most of theplates and pages of the four prece n‘gl
issues of THE SCI%NTIFIC AMERICAN, with itssplen di
engravings valuable in ormatlon. Every
number has from seventy-five to one hundred new en- :
gravings, showing the most recent improvements and
advances in Science and the Industrial Arts.

(2.) Prices Current, Commercial, Trade, and Manu-
faccuring Announcements of Leadlng Houses. Incon-
nection with these Announcements many of the Princi- |
pal Articles of American Manufacture are exhibited to
the eye of the reader by means of gf:h:mh il engrav=-
ings’; the whole formmg an elrgantly printed Standard
Catulogue, or Perruunent Direetory, of the Latest and
Boest American-made Goods, always under the eye of
the foreign buyer, consvantly infiuencing his preferences
and purchases.

The Scientific Ameri ican, Export Edition, has
| a Inrge guaranteed circulation in all ihe prin-
cipal Cities and Commercial Centers of the World. .
It is regularly received and_ flled for public ex-
amination by nearly all U. 8. Consuls. Go into;
almost any American Consulate in any quarter of
thetglobe and the objects of greatest interest there te
be found are the numbers of THE SCIENTIFIC AMERI-
CAN. Foreign Merchants, Buyers ef Goods, and
others are alwags referred by the Consular Officials
| to the pages of this Journal, as coptainiug the most re-

cent_announcements of the best relistic American

Goods and Manufactures. THE SCIENTIFIC AMERICAN
| 13 also on file in the Principal Cafes, Club Rooms, and

Exchanges. Among the regular subscribers for THE

! SCIENTIFIC AMERICAN, Export Edition, are leading

. Commercial Houses in foreign cities, Engmeers‘ Direc-

: tors of Works, G overnment @fficials, and other promi-

' nent influential persons. Regular, files this
g g rﬁgr are also carried on all the principal lines of

AMBHIPS, foreign and coastwise, leaving the port
of New York.

No export publication sent from the United States
| E aches 80 many readers as THE SCIENTIFIC AMERICAN,
! Export Edition, It is by farthe most splendid satisfac-

tory, and superior Export Journal ever brougﬁt before

: the Pubhc ts pagesare 8o arranged as to permitthe pub-

lication, at very low prices, ot lar;ge and handsomely
|{|1-s taved adves tlsemems of American Goods

and ¥anufneioves, with Engravings, which
| are always attractive to foreign purchasers,

THE SCIENTIFIC AMERICAN, Export Edition, already
; enjoys_the advertismg patronage of many of the

Great Manufacturing Establishments of this Countrg_

who find it to be an NRIVALED MEDIUM F
CURING NEW ORDERS AND EXTENDING TRADE.

If you wish te incl ease your business,trya
handsome advertisement for one year, contmuously in’
| THE SCIENTIFIC AMERICAN, Export Edltlon. ates,
I $550 a _year for a full page; half

page, $175; one-eighth page. $100.
slightly increased Trroportlon,

Published about the 20th of each month.

Singlenumbers of THESCIENTIFIC AMERICAN, Export
Edition, 50 cents To be had at this office and at ail the
news stores. Subscriptions, Five Dollars a year; sent,
postpaid, to all parts of the world.

MUNN & CO., PUBLISHERS,
37" PARK Row, NEW YORK.,

Lathes, Planers, Shapers
Dirilly, Bolt and {;ear Cutters, Milling Machines, Bpecigl
Mauchinery, E. l'zOLI i & F‘H MRIL

]n uarter
i.{lr-geurly rates in

D T, Wewark, N. 1,

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

Wheels and Rupe for conveying power long distances.
Send forcircular.

ICE AT $1.00 PER TON.
The PICTET ARTIFIClAL ICE CO,,
LIMITED,
Romn 5_1, Coal and Iron Exchange, P O.Box 30e3, N. Y.
J. LLOYD HAIGH,

Manafurturer of

= i s Sy T
if evary deseription, for Rajlcoad und Mimng [
Flevators, Doerricks, Kope lmmwa} 3, Trangmlasion o
Power, ete,. No. 8lJ0ohn 8t N, sond for price list,
Plans and Eetimales furnished fm' Quspvmlon I!ru!gm

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &e.

NEW }IAVEN MANUFACPURING CO.,
New Jfaven, Conn,

K RELBAR LE»
Vertical and Horizontal En-|
. gines, with Water’s Governor,!
", equal to any made in simplici- |
£y, durability, and efficiency:
Twenty H. P Horxzontal "$250.

20 H P., $250

For illustrated circular. ad-
dre:
HEALD, SISCO

& CO.,
aldwmsvnlle, N. Y.

The George Place Machinary Agency

Machinery of Every Description.
121 Chambers and 103 Reade Streets, New York.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wellsl

furnished to large consumers of Croton and Eid ewuc::i
Water. LA E & 0., 414Water %
who control the" patentforGreen’sAmerlcan DrnvenWell

-For \c[il] and Farm. Bullt on th[*
Cdurable and seicntifio  pringiplos,
Warranted fully egual Lo any in the
i~ warket,  Mills Tor gl‘iu(lmg all wal-
stances. We have 11 baila-
ing a specialty for 13 years.
WALKER BROS. & CO.,

= Engineers, Founders & Machinists,

23d and Wood St., Phila., Pa.

PERFECT

NEWSPAPER FILE!

The Koch Patent File, for l}))x'eservmg' newspapers, J
magzines, and pamghlets has been recently 1mpr0ved
azl price reduced. Subscribers to the SCIENTIFIC AM- |
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
F supptiod ror the low price of §1:50 by mail, or $1.25 at the |
nfien of t) B iy eavy board sxdes. inscription
HR IFN’J'IFIL AM RICAN,” in gfl.. Necessary for |
eve? one who wishes to preserve ke paper.

MUNN & CO.,

Publishers SCIENTIVIC AMERICAN.

© 1879 SCIENTIFIC AMERICAN, INC

|'THE TANITE CO.,

STROUDSBURG, PA.

EMERY WHEELS AND GCRINDERS.
LONDON—9 St. Andrews St, Holborn Viaduct, E. C.

L1VERPOOL—42 The Temple, Dale St.

'ROCK DR’II.‘LING“MACHINES
' AIR COMPRESSORS,

MANUFACTURED BY BummcuRochmu Co.
SEND FOR PAMPHLET._FITCHBURG MASS,

 Wheeler's Patent Wood Filler

fillsthe pores of wood perfectly, so that a smooth finish
is obtained with one coat of varnish. Send for circular.

ention this palg
BRI1D ORT WOOD FINISHING CO.,
40BleeckerStreet, New York.

JONARY ENGINES =
A G ILERS & GOVEANORS
SKINNER & WooD. ERIE.PA.

HE SJ(INNER Q/-S
~C2 PopTaple®s]

FirsTCLASS &EconomicaL
~= SEE JLLUSTRATEO AOVERTISEMENT ==

THE DRIVEN WELL.

Town and County ﬁmvﬂeges for making Driven
Wells and selling_ Licenses under the established
American Driven Well Patent, leased by the year
to responsible parties, by
WM. D. ANDREWS & BRO.,
NEW YORK.

DOUBLE PITMAN PRESSES
STILES & PARKER PRESS CO Mlddletown Ct.

. TH E
VLB g
E‘j‘/';/ AT 2

4, - -
wancay | Belipse Engine
.%| Furnishes steam power for all
¥ Agricultural purposes, Driving
Saw Mills, and for every use
-} where a first-clags and eco-
} nomical Engine is required.
i Eleven first-class premiums
awarded including Centenni-
Refer to No. 7, issue of
’77. No. 14, issue of ', 0f SCI-
ENTIFIC AwEchN.for Edi-
torial illustrations.
& CO., Waynesboro, Franklin Co., Pa.
When wu write please name this paper.

& GOOD FLAN. THE MOST FROFITABLE WAY FOR

dealmgin utocks I3 b{ combining mapy orders and
co-opernting thetn 4s awaecle, divlhing prafiie pro rata
amone the sharcholders, aesording to the market . Fach
customer thus secures all the advantiges of Inmense
capital and expericnesd skill, and can wse any amount
from 10 to 10000 or more, with Prﬁuu.l ‘i}mpnrtmnu.te
miceess. ' New YOrK Stovk Huporter?? new oireulae
wailed free. Full information for any ooe wooperate
auceeds{illy. LAWRENCE & 0., 51 Exclange Place,
Now York,
‘OR ALL ‘KI‘\lD‘*s OF M.A( I-II\ERY -Apply Ty
. C. JEILTE, 08 (.;hambt,‘ré B, Now Yok,

CAVEA'TS, COPYRIGHTS, TRADE
MARKS, EIC.

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 unecqualed facililies
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canadas,and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrightsfor Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusied 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
to procure them; directions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Datents, etc.

Fereign Patents.—We also gend, free of charge, a
Synopsis of Foreign I'atent 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 parents—embracm" Canadian. English, German,
will secure to an inventor the ex-
c1u51ve monopoly to his discovery among about ONE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the worid. The facilities of business and
steam communicat'on 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
$75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copiies 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 2nd length of
specifications.

Auy patent issued since November 27, 1867, at which
time the Patent Office commenced printing the draw-

i 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
as above, and state name of patentee, title of inven-
tion, and date of patent.

Apamphlet, containing full directions for obtaining
United States patents eentfree. A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every pat-
enteg: and mechanic, and is ausefulhand book of refer-
ence foreverybody. Price 25 cents, mailed free,

- Addres  yUNN & co,
Publishers SCIENTIFIC AMERICAN,
37 ’ark Row, New York.
BRANCH OFFICE—Corner of F and Tth Streets,
Washmgcan. . C.

HE “ Sclenllﬁc ATnencan » is unte(l with CHA_S
ENEU JOHN3ON & CO.'S INK, Tenth and Lom-

! bard Sts., Philadelphia, and 50 Gold St., New York.
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