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“Wovertisements.

uside P’age. each insertion - - - 75 cents a line,
ack Page each inseriion - - - &].1H} a line,

'I‘be above are cbarges per a ate lme—about eight
words per line. This notice shows the width of the line,
and isset in agate type. Engravings may head adver~

tisements at the same rate per agate line, by measure-
ment, a8 the letter press. Advertisements must be
received at publication office as early as Thursday morn-
Ing to appear in next 1ssue

To Busmess Men.

The value of the SCIENTIFIC AMERICAN as an adver.
tising medium cannot be overestimated. 1ts circ lation
ismany times greater than that of any similar Juurnal
now published. It goes into all the States and Territu-

es, and is read in all the principal libraries and reading
rooms of the world. A business iman wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN, And do not
let the advertising agent influence you to substitute
some other paper tor @ SCIENTIPIC AMERICAN, when
selecting a list of publications in wowcn you decide 1t is
for {our interest to advertise. This is frequentiy done,
for the reason taat tne agent ﬁets a larger eommission
from the papers having a small circulation than is allow-
ed on the S8CIENTIFIC AMERICAN.

FYor rates see top of firet column of this page, or ad-

MUNN & CO., Publishers,

361 Brondway, New York.
UALLED for CEMENTING

" lll. chl.nl, paper, leather, &e.  Alwayd
FPronewaced strongest

TS WATE BT THDIAR AT Rl 1100
Hussia ementCo.,a“.’&“;‘:‘;::.“.‘:;. R

THE ECLIPSE OF ALGOL, WITH THE

latest Drterminations of its Digtance and 1Mmeéneions,
—8; 1 E. HYl. An interesting acconnt of recent
wtndlon of the warintinos in tntemgtti; of thealar Alepl,
with a disensslon of its orbit and thaf of its snteiltel
How & cardhosrd model of the phenomens of ite golipse
may he made. Vith B Hgures. Conthined io SCTENTIFIC
AMPRICAN SUPPLAMENT. No. 53M8. Price 1) cents. To
be had at tbls oMice and from Rl sewsdoalers,

. BARREL, KE@,

llogskead,

STAVE MAGHINEBY.

Over 50 varietie ‘manu-
factured by

Truss E. & B. Hoimes,
Hoop Drivin. BUFFALO, N. Y.

AI{MIATUREE —A PAPER BY R. FUH’T

(THE ONLY BENLINE )

L

UNE

Bmerican,

[May 28, 1887

Street, N. Y,

54 Dearbera B

T

-'m ﬁnmal Tivaleaaized Pasxm'm AMERLLAY BRLL TELEPEONE 0.
stamped with our “ Trade luu' ) SN

SR JENEINS BROS, [

95 MILK ST BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March

PHOTOCRAPHIC PRINTS OF MACHINERY
ON PERMANENT BROMIDE PAPER
ive all tl:lﬂ finaat gradations of shadow, from c]ear
white rest black. ''hey are {u
from the ¢ ngipu al negative, and are jus the thinf tor
illustrations of machinery, being approached on %
the finest steel engravings, whichthey resemb)e.
our new Automatlc Printing Ma hine, we re e blod
to make these beautiful prints a.t a price that will allow
of their being used in guanti 11. c11:ua Eurpﬂse of illus-
icite

tration. Correspondence k largements
from orlgi&sl nggmvef) t0 an ai:e aﬁsnii? Tor Co
astman ate
ry lg hester, N’ Y.

a2 BEST and most RELI-
=l ABLE for wift running.

Chas. A. Sehieren & Co.
., New York.
réh 8t., Phlla.
86 Federnl 8t., Boston.

TELESCOPIC OBJECTIVES AND MIR-
rora. Thelr repnatlon and testing. By H. Grubb, F.
R. 8. An interesting description of the processés now
employed in the cunstruction of telescopic objectives.
prefaced with a short history of the man facture of
glass. conteined in BCIENTIFIO AMERICAN SUPPLE-
MENTS, Nos. 548 and 549. Price,10cents each. Tobe
obtained at tbis office or from any newedealer.

10 MARUFAGTUBZRS, PATENTEES
(R CONTRAGTORS.

Estimates will be given and contracts made by the
Household Sewing achine Co.,, for the manufacture of
machinists’ tools of any descripsion. Will manufacture,
under contrsct patented specialties.

‘We are also prepared to do Japanning and Plating in
large or small orders. Correspond Ad-
dress

Household Sewing Machine Co.,
Providence, R. 1.

THE INVENTION OF MACHINES.—

deavribing the usual method of winding armatures.
With T flgures, Contatned In SCIENTIFID AMEEICAN
BorPLEMENT, No. 3%Y. Irice 10cents. To be had at
thia offlce and frow all newadealers.

Mention this pnpnr. Lo T

COMPREbSED AIR FOR ‘T[&%MWAYS.
— by Norman Seife,di cus In mparative
méﬁg:%@frwy pr&sgg air under high gmd low presaures,
a8 a'motive power for street cars. -8CIEN -
TIFIC AMERICAN SUYPLEMENT, No.. 353.  Price 10
cents. To be had stthls oﬁlcem& from all newsdealers.

. FIR® AND WaTER-PROOY BymLotsae Fzrr,
rmE-Pnoor PaInTs, STEAM PACKINGS, BorrLxs
COVERINGS, ETC.

Samples and descriptivePrice List free by mail

4. W. JOENS 'K’F'G 0., 87 MAIDEN LLNE, N. 7.

ON STEAM BOILERS —A LECTURE

J. M. Allen. delivered in the Sibley College course.—
'1{1 steam boiler, it8 construction and management.
Different typen of boilers. Material, Methods of riveting,
Fractures, lgellcr explosions. Contained in SCIENTIFIC
AMERIUAY SUPPLEMENT, No, 333. Price 10 centa.

A pager by Prof. Hale Shaw, pointing out what is neces-

or the foundation of #’sclence of the Invention of
mlchines. apd show ng what steps have slread been
taken in this direction. Contained in BCIKNTIFIC
AMERICAN SOPPI.EMENT, No. 34¢:2. Price 10 cents.
To be bad at this office and from =il newsdealers.

PATENT

JACKET umes,

Plain or Porcelain
pressure. Send for Lists.

ND, BURR &
614 and 616 Market St., Phnaae'iph a. Pa.

ed. Tested to 100 Mo

7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by allknown
forms of Electric 8peaking Telephones in-

THE GREAT AQUEDUCT OF NEW

York ity —Teng Bhie and very comp)ete account of the
fmut. aqueduct pow belng built b “( the (ity of New York,
; in¢rease its water supply. h 6 engravings. n-

? 560,

oﬂice and trom all newsdealers.

ed in smnsmnc AMERIOAN SUPPLEMENT, No.
Price 10 cents each. To be had at tbis

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.

LAGK BARREL Macy e,

\)r—LmAu i

—THE-—

A SYNOPSIS OF ALL THE KNOWN

Ansesthetics, with their phf Elcal and ptW"
EI prties, and anmsthetic vulu:

MENT, Nos. 51 @. Price 10 cents each.
had at this office and from all newsdea

mson
To

Sciemiﬁc American

Contained in ggluyrfmc Aun::m SUPPL:e: Bujgldigﬁg Edi&i@g

ROSE POLYTECHNIC INSTITUTE,
TERRE HAUTE, 1ND. | A School ot Englnml:g
Well endowed, ql‘:;e!l equipped departmen s of Me

nmcal and Civil Engineerin E)eotncitﬂ , Chemistry-
wing. Ext/enswe 8 intorics
For Catalogue, address T. C NDENHA.

- THE BSCIENTIFIC AMERICAN ARCHI-
TECTS' AND BUILDERS' EDITION is issued
monthly. $2.50a year. Single copies, 26
cents. Fortylarge quarto pages, equal
to about two hundred ordinary book

THE ARC ELECTRIC LIGHT.—A RE-

cent address before the New York Electric Light Asso
ciation h{ Leo Daft, gving a bﬂe!revlew of tha histor
Q s

pages; forming, practically, a large and
- |splendid Magazine of Architecture,

of slectric lighting,'showing what it has aecompitshed : richly adorned with eleganiplates in colors,
in the st a.nd wha.t are its futore pousi {lities. . A . .
Hedges' Eledtric Lampe. Dascription ofa yar curious and with fine engravings; illustrating
'orm of e T C I e ed Al e Fars - .

cal Exhibit o?“?y'm Mr. Kellingworth Hedge . With 4 the most interesting examples of modern
AMERICAN SUPPLEMENT, No. $13. 1'3?1 e“moenu. T | Architectural Construction and allied

be had at this office and from all newsdea!

subjects.

EPPS’S

GRATEFUL—OOHFORTIHO.

COCOA

A special feature is the presentation in
each number of a variety of the latest
and best plans for private residences, city
and country, including those of very
moderate cost as well as the more expen-
gsive. Drawings in perspective and in
color are given, together with full Plans,
Specifications, Costs, Bills of Estimate,

tam.i.ug the {inventlon desori

ur wit.

and July Axn, 19,
& mnﬁ

CDPELA

nf 'Bl

ed in Letters Patent Isaued o ElL
NEw J\:hn v.u_lum..n ummvnmmh'rs‘ for which Lotters Patent were granted May 1Ith,

undl\r

lND‘ MAC
HJ\LI.IH. Awum NEW YOHK

ROCK BREAKERS AND ORE CRUSHERS.

We manufactiore and nup%ly at short votioe and

ii Crashers spppied LY us Ma

o 'or 1he past tmt.y ¥ears, has heen oomnacted wit
s couptey and Fn J Land.

T8 X (, s+ Munufrs,, Ansenis, Conn.

luwest rates, Hione and Ore Crushers, con-
W. Blake, Junelbth, 186, togel h-

and Sheets of Details.

Architects, Builders, and Owners w111
find this work valuable in furnishing
fresh and {iseful suggestions. All who
* | contemplate building or improving homes
or erecting struetures of any kind, have

CARBOLIC ACID.—AN INTERESTING
peper by Frank Frepeh, M T0., treating of the history of
oarbolia geld, the mode of mavnfasturing it. aad ita zsen
ga a therapeutio agent, en@ithatic and dentifrice, ita
oeea oF ol ing. %’5““"‘““‘;& 2ad thy sntidotes fork I
B o o C:

g?ﬁpgzﬂmn o, 4. ipe 1} cants. TG be bad at.
this office and from sil newa ea.lars' .

AIR PUMP, AN INEXFPENSAIVE—BY
G. M. Nopkina, Directicns for making sn efficient pir
onmp for both exhoustion and eo einn, from ma-
tnm?n costing one dollar and fifty conts, and with the
expendiinmm ¥ not more than twn or three hours’ Jabor.
With 20 fgdres. Confained in SCIENTIFIC AVEHRIOAN
SrPPLEMENT, No. 5HY. Price )l cents. To Le had at
this ofice wnd from all newsdealers.

MODEL and SBmlIn.r[:lmmars

To be had at tbis office and from all newadealers.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
ion of the SCIENTIFIC AMERICAN, continue t0 ex-
amine improvements. and to act as Solicitors of Patents
for Inventors. ,

In this line of business they have_ had jbrt
e. and aled

-ome: years-
NOW NAVEe HIATh for the

preparation of Patent Drawings, Bpikgi mtmna, and th

maecur.inn of Applications for Patents in. the Unite:
ada. and Foreign Countries. Mesérs Munn &
Co. sla.o attend to the preparation of Caveats. Copyrights
for Books, Labels, Reissues: Assignments. -and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and px‘ompmesa, on very

reasonable terms.

A pamphlet sent free of charge, on application, con-
tainin t!n))ll information about Patents and how to %t

B,

An-

nre them; directions concerning Labels, Copyrl
Designa, Patents, Appeals, Rnlsetes, 1nfringementa,
nlursmerﬁs. Re ected Cases, H nts on tbe Sae of Pa-
tants, eto

t Laws, showing the CORi
mnmn all the prlnclpal countries of tbe world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

OF¥VICES.—No. 623 and 64 F Street, Pa-
anamuns. noar 7th smm, Washingron, D: 6.

Wn also send, freeof chamta aEu’inopm of Fgremn Pa.

CAPILLARY ATTRMOE—@N IN-

teresting paper by Willlam n, Alstarsing the
question whether the nttraotion bat'umnnx purtiale

. M Doy

| elty. Deduct 10 he drawp from

‘| trated with ome mvhg ;& o
NCTERTIFIC AMERICAN VLEMNENT,

. 568
ut this office and from all naws-

of matter in vne body and any e of matter in
another con t0 vary Inversaly. ,p;u square ofthe
distance, when the distance between tha nearcat points
of the two bodies is diminished by warlons degrees.
With 30fi ures. Contained in BCIENITIFIC AMERICAN
HUPPLEMENT, Nus. .wza.n d 363. Prloall)eenta each.
To be had at this office and from al) newadoaiers

INF O M.A T ION
For Urers of Sioem Fampa.

V¥an Dnzen’s mﬂnt HSteam P
Reqalres !N Xo Bmmmspﬁil
Th Br

Numeord\t«‘.endmm

Can pump &ny Kind of liguld; ever

Teady ; no moviog phrts; all a1 CAT

¥ not ug acrgetonlof orlier- fuliy Lented H

hundreda I» dally ul‘;& ave pumpmr-

anteed ; mot ] E:

' of Iron; sl atres to 8 itu:h dlpchurg e,

" ripes from $7 u paclties from
W00 to 20,000 gnruns er hour. mminr whnt pUrpDed
wanted uud rond for czu “ Pompa.'"
YAN DULZEN 'l‘lll"l'. Clacinnontl, 4.

AIR, URIFICATION OF. — BY D
D, pe'r!.mental ltnd)r in ro

the u!r I:lf'l-!m
L s athg bl

dust
k‘m tmrﬂr.

10D,
TFIC AMEBRICAN Bm-t-nwltnr
cents. T be had at this office and

5:‘

No. O88.
from stl nuudealers.

COMPRESSION OF AIR.—DESCRLP-

tion of Meaars. Dnbila & Francols' improved sir

cam-
reaning machine, devisod for the use of the larger in-
netries und for mining purnoses. With 8 figures, 1lus-

teating the Apparatus
Contubad ln
435. Vrice 10 cents, To
nil newndealers.

phan, elevation and detall
NTIFID & MriICAN SULPLEMRNT, No.
ba had st this office and from

before them in this work an almost end-
less series of the latest and best ezamples from
which to make selections, thus saving
time and money.

Many other subjects, including Sewer-
age, Piping, Lighting, Warming, Venti-

Addrasa: The Amgrfcan Weiting
Maching Co., Hartford, Coan.;
Naw York Office, 237 Mldwa_,v.

THE SIEGE ()F ALE
Jullos Ceear.~ By Hesr. Admiral Serfly
Nav¥y.—The sjitnation of snclent,
moderg, Alzandria, Cassar's aooo:

10 ponte.
den

To ba

lating, Decorating, Laying Out of
Grounds, etc., are illustrated. An ex-
tensive . Compendium of Manufacturers'
Announcements is also given, in which
the most reliable and approved Building
Materials, Goods, Machines, Tools, and
Appliances are described and illustrated,
with addresses of the makers, etc.

The fullness, richness, cheapness, and
convenience of this work have won for it

wits: | the Largest Circulation of any Archi-

| tecfural publication in the world. Sold

2’0 by all newsdealers,

MUNN & CO., Publishers,

__ Breakfas Coon.

‘Warranted gbsolutely pure
Coooa, from which the excess of
O1) haa been removed. It has tkree
times the strength of Cocoa mixed
" with Starch, Arrowroot or8ugar,
{8 and istherefore far more economi-
cal, costing less Mm one-cent a

mengt.henlng, easily dige ted, and

admalrably sdapted for invalids as

wel! as for persons in hea th.
Sold by Grocers equhen.

W. BAKER & C0., Dorchosler, Mass,

12 ) New Bamlegue of Valuahle Papefs

AMEKICAN SUPPLEMENT, sent

conta ned in

freeof cmwtsgx any ad%%sﬁ

& CO.. 31 Broadway,N Y

361 Broadway, New York.

—e

Building Plans and Specifications.

1n connection with the publication of
the BUILDING EDITION of the SCIENTIFIC
AMERICAN, Messrs. Munn & Co. furnish
Plans and Specifications for Buildings of
every kind, including Public - Paildings,
Churches, Schools, Stores, Dwellings,
Carriage Houses, Barns, etc. In this
work they are assisted by able and ex-
perienced architects.

Those who contemplate building, or
_| who wish to alter, improve, extend, or
add to existing buildings, whether wings,
porches, bay windows, orattic rogms, are
invited to communicate with the under-
signed. Our work extends to all parts of

RICE AUTHMATIC CUT-OFF ENGINE.

Self-Contained. Sensitive Governor.
- Balaneed Valve, High Speeds,

 Stationary Obllers, Best Ecohomy.

roid lﬂ!ﬂl Cinkbinati I.'J:paaﬁn)l 1884,

THE JOHN T. NOYE MFG. cu;,

ﬂmm ™. Y.

© 1887 SCIENTIFIC AMERICAN, INC.

the country. Estimates, plans, and
drawings promptly prepared. Terms
moderate.- Address

MUNN & CO,,
361 Broadway, New York.

PRINTING INKS.

HE *“‘8cien n ls rinted with: OHAS
R R
bard 8ta, , Phila.,and 47 Rooe St.. opp, Dune 8t., K Y.
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