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Wovertisements.

lnside Page. each insertion - - = 73 cents a line.
Back Page, each inserdion « « « $1.00 a line.
The above are chargea per agate line—about eight:
words per line. This notice shows the width of the line, |
and is set in agate type. lngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be

received at publication office as early as Thursday morn- ;

ing to appearin next issue.

bn Str.

. Y.
106 Mﬂk btreeh Bonton.
18 So. Fourth 8t., Phila.

$100 AGAINST
That 10 Star Hack Saw Blades will cut as much Bar
Steel as 50 of any other kind. Saws to be latest im-
proved and bought in open market. Money to be given
Offer open to the first comer.

New York.

$100

Am. Mec clet
,Ll-.ll s FALLS Co
« 93 Rende St.,

GEO W. MARBLE, S50la Manu=
fanturer of THE ACME WEENCH,

T'he beet made, all aleel, and warranted. § si:es.
- to 82 South Canal Sireet. Chwagu‘ U‘ B A

BALANCE 1887 FREE

'To New Subscribers for 1888.

HAVING
A Farm,

A Garden,
A Village Lot,
A Home in the City,
or Village. or Country,

or expecting to have one,

IT WILL

YOU WELL,

to secure the Tnvaluable HELP,- the BEST IN-
mnmmmx.?di’?&mwamlaqf}’kziﬂ, Practical,
Useful Iints and Suggestions, given ‘in the

American Agricalturist

all prepared by thoreughly experi-
enced, intelligent Men, who KNOW
well what they talk and write about.

Twelve Hundred Engravings in the
Current Volume (1881) dring clearly to the un-
derstanding a great variety of Labor-Saving,
Labor-Helping Plans and Contrivances, Hlus-
trations of Animals, Plants, Buildings, House-
hold Helps and Conveniences, Pleaging Pictures
for Old and Young, etc., etc.

IT.IS IMPOSSIBLE for Any One to
co It these pages without gather-
ing” many Hints and Suggestions,
EACH one of which is worth many
times the small cost of this Publica=-
tionfora whole year—only $1.50, or
four copies for $5.—Single numbers
15 cents,

Try It for 188S8;
It will Surely Pay Well

FURTHERMORE., —Every subscriber
who forwards the $1.50 will immediately receive
post-free, our splendid engraving, * Christ be-
fore Pilate.”” This wonderful oil painting ex-
ecuted by Munkacsy, valued at one hundred
thousand dollars. and now for three years the
talk of both continents, has been faithful y re-
produced for the subscribers of the American
Agriculturist. The great painter has chosen
the moment when Pilate, confronted with the
accusers of Christ, who bave him brought
bound to the tr bunal, is unable to convince
himself of the prisoner’s gu lt.

Send six cents for mailing you the Premium
number of the American Agriculiwriat, just out,
containing four hundred FEditorinl Contritne
ted and Premium Descriptive Arnc‘les, written
by 55 different contributors, rcprt,&,utmg 22
States and Territories, and the I'rovinges and
Europe, and 240 llustrations by 20 different
Artists, such as Forbes, Cary, Bennett, Mueller,
Payne, Thompson, Baunce, Flohr, and Lyons.
ete., whose work was done express y for this
number. Address

JUbD Co., David W. JUDD, Pres't,

751 BROADWAY, New York.

Publishers and Importers of all Works pertaining
to Rurel Life. Send Pastal Card for our elegant
Catalogue. describing Our 300 Books on Karm and
Out-door Life Generally.

IISEFIIL BIIIIKS.

Manufacturers, Agriculturisis, Chemists, Engineers,.Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Personsdesiring
a copy, have only to ask for it, and it. will be mailed

" totbem. Address,
MUNN & CO. 361 Broadway, New York.

COMPLETE STEAM PUMP -
| ONLY SEVEN DOLLARS :
CGEMAOND THIS PUMF

OF CUR
DEALER.

OF WRITE _
. TOUS FOR PH‘ICES.Z_'
VanDuzen's PatenT

vanDuzen & TiFT.

SOLE MaAMKERSD .
O'“# ]

INMCINMNATI,
— .
COST OF PRODLCTLION!
T new aubacTihers 1o e QrrICck {a practical Bnage
| monthly, devated to accounting, businssu mnnugemellL
and the arl of ddvertising], we ars seoding, free, * ®l-
cementd 0f Cost aod Mettuds of Aecounting in 4tpam
Kngine “-"t:rkq,' by Fred. W. Child, Accountant for
- H. Waurk hu wliono,  Hend §lio

THI OFFICK COMEANY, Publishers,

47 Colicge Plave, New Yotk

Used by thousands of firet-class Manufsctorers
and Mechanics ontheir best work. Its success
hu brought a lot of imitators cop, ll'lf usin every
possible. Remember that %‘ ONLY %ENUINE
s Ligquid Glue is manuy

§S|A CEMENT con‘?}%ucesnn, MASS
hy Bample by mail 20¢.

LIMITING NUMBERS OF TEETH IN
Gear Wheels.—A valuable paper by Georg
treating of the different methods of detelm!ning the
limiting numbers of teeth in gear wheels when small
pinions must be used. The c¥cloldal system. The in-
terchangeable volute system. The non-interchangeable
volute system. Unreversible teeth. With 11 res.
Contained in the SCIENTIFIC AMEKRICAN SUPPLEMENT,
No. 592, Price 10 cents. To be had at this ofice and
from all newsdealers.

e B. Grant '

_ ‘road ralls.

64 Dearborn St., Ohicago.

THE COPYING PAD.— HOW TO MAKE

and howto use; with an engraving. Practical dir2ctions
how to regare ‘the gelatine pad, and also the aniiineink
y whic] e copies are made; how to apply the written -
lettorto the gas how to take off copies of the letter.
Contained in BCIENTIFIC AMERICAN SUPPLEMENT, No.
438. Price 10 cents. Forsaleatthis office and by all
newsdealers in al] parhs of the eountry.

RAILS FOR STREET RAILROADS.— .

Aper by A. W. Wright, C.E., discussiog the compar-
n Ve alne of iron and steel a8 materials forstreet rail-
Contamed in SCIENTIFIC AMERICAN SUP-
PLEMENT, NO.499. Pricel0 cents. To be had at this
office and from all newsdealers.

NOTES ON THE PANAMA CANAL.—A
paper by R. N.

condition of the work on the Panama Canas, and discus-
sing the q\lestlon as to the time it will take to comblete
the work at the nfresent rate of progress. Illustrated
with amap. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 596. Price 10 cents. To behad at this
oﬂlce and from all newsdealers.

PATENT

JACKET KETTLES,

Pluin or Poreelain Lined., Tested to 100 1h.

presaure. Send forJista,
HAND, BURR & C

14 and 61 Herket Ht., I‘mlmli’fphm. Fu

RUBBER BELTING, PACKING, HOSE.

JOHN H. CHEEVER, Treas.,
‘ J.D. Cmmvmn, Dep'y Treas.

. LEAD SMELTING. —A FULL DESCRIP- [

. tion of the LewisBartlett process, by William Ramsay ;
ilustrated with 9 engravings. Contained in Scmm'mc

- AMERICAN SUPPLEMENT, No. $393. Price 10 cents. |
To be had at this office and fromall newsdealers.

Steam! Steam!

We build Automatic Engines from 8 to 200 H. P..
equal to anything in market.

! With or without boilers, low for cash,

! B. W. PAYNE & SONS,

Box 15, Elmira, IT. T.
|PNEUMIT10 DYNAMITE TORPEDO

un.—An exhaustive account of this new Weapon and
of the experiments made with it; along witha escrip-
tion and iliustration of a Droposed dynamite cruiser.
. with6 figures. Contained in SCXENTIFIC AMEURICAN SU -
PLEMENT, No. 593. Price D cents. To be had atthis
oftice and f~ym all newsdeslers.

EABLE"

AS DEVLIN & G0 ¢
LEHIGH AVE X AMENVAN ST PHILA

AND FINE SRAY 1RON ALSO STEEL
y |NGc FROM SPECHA?
217t

A TLarge Lot of 2, 8 and 4-He Engines'

PATENTS

MESSRS. MUNN & CO., in connectinn with the publi- ,
cation of the SCIENTIFIC AMERICAN, continue L0 ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty-onr years
ce. und now nave unegualed fac for the
" preparation of Patent Drawings, Specitications. and the
| rosecutien of Ap&mcanons for Patents in the United
ates, Canada. and Foreign Countries. Messrs Munn &
] Co. also attend to thepreparation of Caveats. CopFrights

for_Books, Labels, Reissues. Assignments. and Heporta
" on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very

| Teasonable terms

! A pamphlet sent free of charge, on application. con-
i t&lnlﬂﬂ

| Designs. Patents, Appeals. Reissues, Infringements, As-
! suzvi;nenrs, Rejected Cases, Hints on the Sale of Pa-
, ete
‘We also send. freeof charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
ipatents in all the principal countries of the world.
MUNN & CO., Solicitors ot Patents,
i 361 Broadway, New York.
| BRANCH OFFICKS.—No. 622 and 624 F Street, Pa-
cifie Building. near 7th Street, Washington, D.C.

ull information about Patents and how to pro- .
cure them; directions concerning Labels, Copyrigbts,

‘ typical mason
th 23 illustrations, Countaipedin SCIENTIFIC AMERI-
' CAN SUPPLEMENT,

VULCANIZED RUBBER FABRICS

For Mechanical Purposes.

Alr Bralxe EXose
A Specialty.
RUBBER MATS,
RUBBER MATTING
AND STAIR TREADS.

NEW YORK BELTING & PACKING CO.,, 156 PARK ROW, N. Y.

Branches 167 Lake St., Chicago:
ENTS PERSICANER & CO Plckhuben 5, Hamburgh.

308 Chestnut St., Phila. 52 Summer St., Boston.

THE CHERPEST AND BEST )

oto ENaRAYING ©- 6

. &7 PARK PLACE.NEW YORK:

A KLL MLUSTRATIVE ANG

T EwGRaviuL FO
. . nvtﬁ“iSlNC PFURPDSES

- v s
GOLD MINING MACHINERY.—DE.
ncri;glr,ion of poma new mining plu‘nta constructed 1n
Enpland for use in the Trnavanl, and Hoogary .
With 1 tl.zurt.u Con‘alneu n “(.IH\TITIU AMERICAN
BUPPLEMENT, Ay, i'riee L0 eents. To be had st
thik office a.nu' fmm all newededlers,

DATCAT RIGHTS TOR SALR

APPARATUS FOR BUILDINGC

COVGRGTE SULLDINGS AND WALLS

County Rights, $50. State Rights, $500.
See descriptive notice in SCL Ammwur May 22, 1866.
Send for clrculars Ransome, 40‘2 Montgomery St., S F.Cal.

RESERVOIR DAMS.—A PAPER BY

David Gravell, describing the prominent features of the
und earth work dams of the world.

0, 395. Price 10 cents.
i had at this office and from all newsdealers.

GOLD MEDAL, PARIS, 1878,
BAKER'S

Broakfast Cocoa. .

‘Warranted absolutely pure
Cacoa, from which the excess of
©Oil has been removed. It has three
times the strength of Cocoa mixed
with 8tarch, Arrowroot or Sugar,
and istherefore far more economi-
cal, costing less than one cent @
cup. It is deliclous, nourishing,
strengthening, easily digested, and
fy admirably adapted for invalids as
f well as for persons in health.
8old by Grocers everywhera.

To be

|Shafting and Gearing,

Textile Machinery,

ELEVATORS, ETC.

V. BAKER & C0., Dorchester, Mass.

HOS. wOOoD
l Tzz(.} and Wood‘ita.,
PhiladeiPhia, Pa.

© 1887 SCIENTIFIC AMERICAN, INC.

Boyd. M. Inst. C.E.,describing the present

 The Original Tuvaloanized Packmg THE AMERICAN BELL TELEPHUNNU
CALLED "'“Bﬁ?.é“”“‘“"“ |

| JENKINS BROS. {if5

95 MILK ST. BOSTON, MASS.

This Company owns the Letters Patent
grantedto Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787,

The transmission of Speech by all known
i forins of Electric Speaking Telephonesin-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

H. W. JOHNS’
ASBESTOS:
COVERINGS.
For Furnaces, Hot-Air Pipes, etc.
FIRE-PROOF, NON-CONDUCTING.
33% of Fuel Saved. Has no Odor.

All of the heat is carried to points desired and
Dot wasted in cellars and flues.

H. W. JOHNS M'F'G CO.,
87 MAIDEN LANE, NEW YORK.
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FOR 1881.
The Most Popular Scientific Paper in the World.

Only $3.00a Y2enr, includin nyPosmze. Weekly.

umbers a Year,

This widely circulated and splendidly illustrated
paper is pubiisked weekly. Every number contains 8ix-
teen pages of useful information and alarge number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manuf:actures,
Chemistry, Electricity Telegraphy, Photograpby, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular recume of the best scientific in-
formation of the day; and it is the aim of the pubiishers
i to present it in aa attraetiveform, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal a¥fords a constant supply of instructive
reading. It is promotive ot 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 tbe United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $§1.50; three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERI-
CAN wili be supplied gratis for every clubof five subscribers
| at $3.00 each; additional copies at same proportionate
- rate.

‘ The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
' of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make allorders,draits, etc., pay-

ableto
MTITIT. & CO.,
361 Broadway, New York.
L = ]

Scientific American Supplement.

;Thig i8 a separate and distinct publication from
' THe SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide rangeof contents. It
presents the most recent napers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology. Geclogy, Mineralogy
Natural History (Geoxraphy, Archaeology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
. neering. Steam and Railway Engineering, Mining,

Ship Building, Marine Ebpgineering, Photography,
.‘aechnology, Manufacturing Industries, Sar.itary En-
gineering. Agriculture, Horticuiture, Domsstic Kcono-
my, Biography, Medicine, etc. A vast amoumt of fresh
und valuable information pertaining tothese and allied
subjects is given, the whole profusely illnstrated with
engravings.

The most important Ensineering Works, Mechanisms,
and Manufactures at home andabroad are represented
! and described in tbe SUPPI.LEMENT.

Price for the SUPPLEMENT for the United States and
, Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
" ERICAN and one copy of the SUPPLEMKENT, both mailed
for one year for $%7.00. Address and remit by pustal
order. express money order, or check,
MUNN & Co.. 361 Broadway, N. Y.,
Pablishers SCIENTIFIC AMERICAN.
To Foreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMI:RICAN 18 DOW Sent
' by post direct from New York, with regularity, to sub-
I scribers in Great Britain. India, Australia. and ail other

British colonies; to France, Austria, Belglum, Germany,
Russia, and all other European States; Japan. Brazii, and
all States of Central and South America. Terms, when
sentto foreign countries. Canade and Mexico, excepted,
$4, gold, for SCIENTIFIC AMKRICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN aci SUPPLEMENT for
i one year. This includes pcstage, which we pay. Remit
hy vostal or express money order. or draft to order of

MUNN & CO.. 361 Broadway, New York,

PRINTING INKS.

HE ‘‘Scientific American” isprinted with CHAS
ENEU JOHNSON & CO.'S INK. Tenth and Lom-
bard Sts., Phila., and 47 Rose St., opp, Duane St., N. Y,




	scientificamerican11261887-350

