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Inslde Page, ench insertion « « - 95 cents a Ilue.
Page each insertion - - - $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings 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 earlya®Thursday morn-
ing to appear in next issue.

W. L. DOUGLAS
$3 SHOE.

The only 83 SEAMLESS
Shoe in the world.
Finest Calf, perfect fit, and
warranted. Congress, Button
and Lace, all styles toe. As ¢¥,
stylish and durable as o2f
those costin $5 or $6..9
DOUGLAS 3/

W.

82.50 HOE excels
he $3 Shoes adver-

clsed by other

firms.

[Name and pnas
stsmped on bottom of eaoh Shoe.]

Boysall wear the W, L. DOUG AS $2 SHOE.
If your dealer does not. kes\ithem, send your nameon
postal to W. L. IMOTUGLAS, Brockton, Mass.

To Business Men.

The valuegf the SCIENTIFIC AMERICAN as an adver-
tising mediuth cannot be overestimated. Its circuation
is many times greater than that of any similar journal
now published. It goesinto all the States and T'errito-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation.
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent intluence you to substitute,
some other paper tor the SCIENTIFIC AMERICAN, when
gelecting a list of publications in wotecn you aeciae 1t is '
for your interest to advertise. This is. frequently done,,
for the reason toat tne agent gets a larger cemmission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

a YFor rates see top of firet column of this page, or ad-
ress

MUNN & CO., Publishers,
361 Brondway, New York.

THE ECLIPSE OF ALGOL WITH THE

latest Determinations of its sttauce and Dimensions,

—By Royal B. Hill. An interesting account of recent
stndies of the variations in imenmb{l of the star Algol,
with a discussion of its orbit and that of its satellite.

How a cardboard model of the phenomena of its eclipse
\With 8 figures. Contained in SCIE\TT[F"IIC
o

may be made.
AMERICAN SUPPLEMENT, No. 538. Price 10 cents
be hadatthisofficeand from all pewsdealers.

UNEQUALLED for CEMENTING
wood, glafs, ehfna, paper, Teather, &e.  Always
read: for uae. _ 'rongunend ’iroagest plua kninewm.

AWARDED TWO

ElS MADE BY THE)A¥%AS ) MEDALS. ¢
ussia mentCo.,sa‘m‘.\m.,m.“,.. ;

PRI(‘ h

ll'l1 nUuCcED,

FIRE AND WATER-PROOP BUILDING FELT,
FIRE-PROOF PAINTS, STEAM PACEINGS, BOILER
COVERINGS, ETC.

Samples and descriptive Price List free by mail,

H. W. JOENS ¥'F'G C0.,, 87 MAIDEN LANE, N. ¥,

ComnnN:

Z'IOVAND

PATENTS.

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

In this line of bpsiness they have had forty-ome years
experience. und w nave unequaled facilities for t.he
preparatien of Patent Drawings, Specifications, and the

gmsecubion of Applications for Patents in the United .

tates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats. COII{
for Books, Labels, Reissues. Assignments. and
on Infrlngements of Patents.  All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-
taining fullinformation about Patents and how to %ro-
cure them; directions concerning ILabels, Copyrights,
Designs, Pateuts Appeals, Reissues, Infringements, As-
signments, Re]ected Cases, Hints on the Sale of Pa-
tents, etc.

We also send, freeof charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securmg
patents in all the principal countries of the world.

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-

cite Building, near 7th Street, Washington, D. C

rights

This he has when he: E

€ports :

LARBOLIC ACID —AN INTERESTING

paper by Frank French, M.D. treating of the history of
carbolic acid, the mode of manufacturing it. and its uses
as a thempeuuc agent, anssthetic an

, SUPPLEMENT, No. 438, Price 10 cents.
" this office and from all newsdealers.

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective cuallings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of

To be bad at

different subjects, bas just been published for free

circulation at the office of this paper. Subjects clas-

sified with names of author. Persons desiring a

copy, have only to ask for it, and it will be mailed to

them. Address,

MUNN & CO., 361 Broadway, New York.
ICE- HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP- |
PLEMENT, 39. Price 10 cents. To be had at this office
and of all newsdealers.

ELECTRIC
S1LEATHER BELTING

B‘F-"I‘ and mnst RELT-
ABLETnrawift runn.ng.
Chas. A, S¢hieren & Co.

31 Ferry St., New York.
416’ Arch St., Phila.

' =5

EDULA’l‘ION OF THE AMERICAN
Citizen.: —A lecture by Prof. R. H. Thurston on the
theme: ** How may we best aid in those mighty social
movements and t{;ose tremendous pelitical changes
which mark the mighty progress of the race toward a
better and a more prosperous future?” Contained in
SCIENTIFIC AMERICAN STPPLEMENT, No. 5'24. Price
10 c(lents. To be had at this effice and from ail news-
dealers.

EPPS’S

CRATEFUL-COMFORTINGC.

COCOA

ALCOHOL SWEET POTATO — AN
raccount of a new industryrecently established atthe
| Azores—that of the distillation of alcohol from raw
| sweet potatoes. Contained in SCIENTIFIC AMERICAN !

SUPPLEMENT., No. 37%'2. Price 10 cents. To be had at
, this office and from all newsdealers.

deutifrice, its
effect upon animal orrganisms, and the antidotes foritin
cases of poisening. Containedin SCIENTIFIC AMEKICAN |

useful books by different authors, on more than fifty -

8 Federal St., Boston.

The [lrlgmal Duvilcanized Packing
CALLED THE STANDARD 43 it sthe Packing by which

HUU all others are eompared.
Accept no packmg as JENKINS PACKING unless
stamped with our **Trade Mark ”

JENKINS BROS. 8}

s N. Y.
1056 Mllk btreet. Boaton.
18 So. Fourt » Phila.
54 Dearborn St " Chlengo.

PA;ENT
JACKET KETTLES,

Plainnr Poreelain Lined. Tested to 100 1b.
pressure. Send for Lists.
HAND, BURR & CO.,
614 and 616 Market st., Phxladelphm Pa.

THE GREAT AQUEDUCT OF NEW
. York City.—Lengthy and very complele account of the
, great aqueduct now beingbuilt by the City of New York,
: to increase its water supply. ith 6 engravings. Con-
i tained in SCIENTIFIC A MERICAN SUPPLEMENT, No.
| 538and 560). Price 0 centseach. To be hadat this
office and from all newsdealers.

Their preparation and testin,

By H. Grubb, F.
An interesting description o

rors.
. ‘the processes now

. R S,
;f’uloyed in the construction of telescopic objectives,
pre aced with a short history of the manufacture of
glass. Cont2ined in SCIENTIFIC AMERICAN SUPPLE-
MENTS, Nos. 348and 549. Price,10cents each. Tobe
obtained atthisoffice or from any newsdealer.

CARY & M CIEN
DESCRIPTION

F N
E\.fliRY ST EELSPRINGS NEW\ORK aTy

STEEL WIRE O

234 w.29.ST.

teresting paper by William Thomson, discussing the
question whether the attraction between any particle
of matter in une body and any particle of matter in
another continues to vury inversely asthe square of the
distance, whenthe distance between the nearest points
uf the two bodies is diminished by various degrees.

With 30 igures. Contained ln SCIENTIFIC AMERICAN
SUPPLEMENT, Nos. 562 and 563. Price 10 cents each.
To be had at thls oﬂice andfromall newsdealers

SHIELDS & BROWN

Mam: facéuren and Sole Preprietorsof

For BOILERS and STEAM PIPES
Reduces Oondenaation of Steam.

FOR GAS AND WATER PIPES.
Prevents Sweating and Freezing.
TheBestNon-Conductor of Heat and Coldin the World
Send for illustrated descriptive Circular, and name this paper.

143 Worth Street, New York.
78 and 80 Lake Street, Chicago.

HOW TO GRAFT.—A VALUABLE PA-.
ver, givin complete directions for making various
kinds of rafts in fruit trees.—Cleft grafting, slip .
grafting, pear's mouth graftm% wired grafting, side
grafting, whip pratting, dle grafting, tongune
%ral’tmg split lrLfrl- g, crown grafting. G Graft ting-wax.
vaxrd cloth. With 11fignres. Contained in SCIENTI- '
mc AMERICAN SUPPLEMENT No. 340. Price 10 cents.
To be had at this office and trom all newsdealers.

SHAFTING, PULLEY

ARMATURES.—A PAPER BY R FUGE
describing the usual method of winding armatures.
With 7 figures. Contained in SCIENTIFIC A MERICAN
SUPPI.EMENT, No. 559. Price 10cents. To be had at
this office and from all newsdealers.

CQPPT.R TUBES,
SHEETRRASS RRAS SW'-R‘.’.

i \leunon t,h!s panper.

.THE NEW CROTON AQUEDUCT—

. Detailed description of the great aqueductnow being
' constructed to increase the water supply of New Vork
City. and also of the great dam which it’ls proposed to
. build across the Croton River, at Quaker Bridge. With -
engravings and a map. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 3 Price 10 cents. Toj be
had at this office and from all newsdealers.

Barnes’ Foot—Pm-ve-l; . Machinery.

viamplete culits for Actual Worksnop
Husicesy Iead what g cusiomaer sues:

" vaidering ity enpacity sl e ae-
ouratenedd of Four Noo 4 Lathe, 1 dn
nut vee huw it ean e produced wl suck®
lnw coat. The velnompede fmdt-power
iw gitnply elegunt. I cac turn sewdily
foron whole day and ot night feel us
littietired u5 if T had hoen walking
ariund.!
Price List bree,
£, Address LA Mun 8t Rockford, L.

SOLID EMERY WHEELS.—BY T. D.

Paret.—Early forms of emery wheels and their defects.
Vulcanite wheels. The tanite wheels. Testing of tan-
ite wheels at Stroudsburg. Best working speeds for
emery wheels. Bursting of emery whee ls. ests for
emery wheels. Comparative merits of American and
- English emery wheels. With 2 engravings. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. .
I’rice 10 cents. To be had at this office and from all

newsdealers.
{GHT & SLACK BARREL Mack NERy
519 ASPECIALTY G-

JOHN GREENWOOD &CO.
ROCHESTER N.Y.

STEEL GUNS, GUN_ METAL, GLIN

owder, etc. A paper by G. W. Summer, Commander.
. 8. N, treating of the relative merits of different ma-
terials used in gun making. describing the peculiarities
of the Whitworth system of artillery, and discussing the
suhject of slow-burning gunpowder. Contained .n:
SCIKNTIFIC AMERICAN SUPPLEMENT, No. 589, Price'
10 cents.
dealers.

Hogshead,

AND

STAVE MACHINERY.

Over 50 varieties manu- *
factured by

Truss Hoop Driving. E. & B. Holmes,
BUFFALO, N.Y.

ON STEAM BOILERS.—A LECTURE
{IJ M. Allen, delivered in the Sibley College course.—
The steam boiler, its construction 2nd management.
. Different types of boilers. Material, Methods of riveting,
i Fractures, Boller explosions, Contained in SCIENTIFIC
AMERICAN SUPI'I.RMENT, No. 5:33. Price 10 cents.

Te be had at this office and from all newsdealers.

© 1887 SCIENTIFIC

[reseriptive Catalngue and .
W.E L JOTTN BARNES | i
: Estimates will be given and contracts made by the

To be had at this office and from all news- ;

BARREL, Kf@, . |

G et estimate from Christiana Machine Co.,
06 No. 4th Street, Phila., 1*a., before ordering.

TN F oOXE DA A '1" ON
For Uscra of Bteamn Pu
¥an Duzen’® Fatent Steam Pump
i No Pagking ar (1],
., [Leuires , Mo Hoeprirdor ‘-‘akl]l ¥ Re]'l-
# No Care ar Altendance, b ab e,
Can pump any kizd of ]1qu1u. e» er
MEready ; no moving carta; all brass
1ot c‘.lugnm';(‘t oat ufordes; ful]ytr‘sn*d H
M bundreds in daily ose; [ZVI’T\' Uumm.’unr—
| antecd; not like chieap Eumps mude
W of Iron, all snzes to 6 inch discharge;
= Fru-p-. from $7 ugward capacities from
100 to 20,000 galions per hour, tale for what purpose
wanted and send for (atalogne of * Pum
N DPUZEN & TIFT, Cinclnnutl, 0.

|EXAMINATION QUESTIONS IN GEN-

eral construction. Copy of the last examination papers
given to candidates who are desirous of employment in
the constructive departments of the municipality of
New York. Lontamed in SCIENTIFIC AMERICAN SUP-
PLEMENT. 561. Price, 10 cents. To be had at this
oﬂice and from ‘all newsdealers.

s HANGERS, AND GEARING.
’s

10 NANTACIOAGRS, PATOMRIES
IR UUNTRAGTURS

; Household Sewing Machine Co,, for the manufacture of
machinists’ tools of any description. Will manufacture,
under contract patented specialties.

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

Household Sewing Machine Co.,
Providence, R. 1.
THE INVENTION OF MACHINES.—

A paper by Prof.Hale Shaw, pointing out what is neces-
sary for the foundation of u science of the invention of
machines, and showing what steps have already been -
taken in this direction. Contained
AMFERICAN SUPPI.EMENT, No. 542. Price 10 cents.
To be bad at this office and from all newsdealers.

* - T

®ITHERBY, RUGG & RICHA RDSON® Manufacturers

of Patent Wo0d ‘Working Machinery of every descrip-

tion. Faclilities unsurpassed. Shop formerly occupied
| ov R. Ball & Co;, Worcester. Mass. Send for Catalogue.

ENew Gata!ogue of Valuahle Papers

contained in SCIENTIFIC AMERICAN SUPPLEME:
freeof chargeto any address. NT, sent

P MUNN ‘& CO.. %1 Broadway, N. Y.

AMERICAN, INC.

TELESCOPIC OBJECTIVES AND MIR-I

\

|
iCAPILLARY ATTRACTION.—AN IN-!

in  SCIKNTIFIC ,

T80 AMENTAN SELL TLEPHON 0,

95 MILK ST. BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 80th,
1877, No. 186,787.

The transmission of Speechby allknown
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicenseesresponsible for such
unlawful use, and all the consequence»
| thereof, and liable to suit therefor.

THE
| TECTS’ AND BUILDERS’ EDITION is issued

SCIENTIFIC AMERICAN ARCHI-
imonthly. $2.50 a year. Single copies, 25
cents. Forty large quarto pages, equal
'to about two hundred ordinary book
pages; forming, practically, a large and
splendid Magazine of Architecture,
richly adorned with elegant plates in colors,
'and with fine engravings; illustrating
the most interesting examples of modern
Architectural Construction and allied
subjects.

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 thcse of very
moderate cost as well as the more expen-
sive. Drawings in perspective and in
colorare given, together with full Plans,
 Specifications, Costs, Bills of Estimate,
and Sheets of Details.

! Architects, Builders, and Owners will

 find this work valuable in furnishing
:fresh and useful juggestions. All who
contemplate building or improving homes
or erecting structures of any kind, have
before them in this work an almost end-
less series of the latest and best examples from
which to make selections, thus saving
; time and money.

Many other subjects, including Sewer-
age, Piping, Lighting, Warming, Venti-
lating, Decorating, Laying Out of
Grounds, ete., 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 deseribed and illustrated,
with addresses of the makers, ete.

The fullness, richness, cheapness, and
convenience of this work have won for it
the Largest Circulation of any Archi-
tegtural publication m’thdl‘yvgrld. Sold
. by all newsdealers.

|  MUNN & CO., Publishers,
i 361 Broadway, New York.

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 Buildings,
Churches, Schools, Stores, Dwellings,
Carriage Houses, Barns, ete. 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, bagwindgws, or attic rooms, are
invited to memnmunicate with the under-
signed. Our work extends to all parts of
the country. Estimates, plans, and
drawings promptly prepared. Terms
moderate. Address

MUNN & CO,,
361 Broadway, New York.

PRINTING IN KS.

HE ‘‘Scientific American® 18 printed with CHAS.
ENEU JOHNSON & CO.’S TNK. Tenth and Lome
hard Sts., Phila., and 47 Rose St., opp, Duane St., N. Y,
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