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Wovertisements.

Inside Page, ench insertion - - « 75 cents a line.
Back Page ench insertion - - - #1.00 a line.

The above are charges per agate line—about eight
words per line. 1'his 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 early as Thursday morn-
ing to appear in next issue.

A shoe made with Elastic Gorings {s the best and
mest convenient in the world if the elastic is good,
but it is almost worthless if the elastic is not good.

Will you please send us your ad- .

dress by postal card and give us
the privilege of telling you the
whole of our story? 1f you will
we_will place ‘the JAMES
MEANS’ %3 SHOE easily
within your reach in any State
or Territory.

J. MEANS & CO.

3 Lincoln St.,

Boston, Mags.

N - . — ——
To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-

tising medium cannot be overestimated. 1ts circulation

is many times greater than that of any similar journal

now published. It goesinto all the States and Tlerrito-
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
puaper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent intluence you to substitute
some other paper tor the SCIENTIFIC AMERICAN, when
selecting a list of publications in waica you aeciae 1t is

rinted news-

foryourinterest to advertise. Thisis trequently done, -

for the reason taat tne agent gets a larger eommission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

For rates ses
dress .

+ «D2ONN & C0;, Pablishers,
361 Brondway, New York,

Chandler & Farquhar,

177 Washington St.,
BOSTON.
Agents for Fay’s  Yankee " CALIPERS

AND

Barnes’ Foot Power Machinery,
AND DEALERS IN

Machinists’ Snpplies of Every Kind,

Send two stamps forillus. catalogue.

U
ARMATURES.—A PAPER BY R. FUGE
describing the usual method of winding armatures.
‘With 7 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 559. Price 10 cents. To behad at
thisofficeand from allnewsdealers.

LEGS &_.A)RMS,

(ARTIFICIAL
WITH RUBBER HANDS AND FEET.
The ¥oat Natural, Comfortable & Durable,
Thousands in Daily Use.

New Patents & Important Improvements,
3 U. S. Gov't Manufacturer.
l.Pamphlet of 160 Pages SENT FREE,
- A. A. MARKS,

701 Broadway, New York City.

PRIUCE

FIRE AND WATER-PROOF BUTLDING FELT,
FIRE-PROOF PAINTS, STEAM PACKINGS, BOILER
COVERINGS, ETGC.

S8amples and descriptive Price List free by mail.,

. W, JOENSM'PPG CO., 87 MAIDEN LANE, N, 7.

PATENTS.
MESSRS. MUNN & C@., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-

amine improvements, and to act as Solicitors uf Patents
for Inventors.

1n this line of business they have had fort:
erperience, und now nave unequaled facili
preparation of Patent Drawings, Speciticatiors, and the

rosecutien ef Applications for Patents in the United

tates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Copyrights
for_ Books, Labels, Reissues, Assignments. and Reports
on Infringements ot 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 full information about Patents and how to %ro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As=
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

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

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

BRANCH OFFICES,—No. 622 and 624 F Street, Pa-
cific Building, near 7+t 8treet, Washington, D. C.
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! Discs used in these valves aremanufactured under eur I

: The safest, most reliable and economical Motor in

 JENKINS BROS. VALVES.

| THEENDORSEMENT OF FIRST-CILASS ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY has fully de-
' monstrated these valves to possess the following advantages over all other valves now in use:
' 1. A perfectly tight valve under any and all pressures of steam, 01ls, or gases.
: 2. Sand orgrit u‘tg any kind will not injurethe seat.
: 3. You do not have to take them off to repair them.
H 4. They can be repaired by any mechanic in a few minutes,
5. The'elasticity of the Disc allows it to adapt itself to an imperfect surface. .
In Valves having ground or metal seats, should sand or grit get upon the seat, it is impossible to make them
tight, except by regrinding, which is expensive if done by hand, and if done by machine 800n wearsout the valve,
and in most cases they have to be disconnected frem th%g(l]lpes. often costing more than a new valve. The Jenkins

JENKINS BR®S,, 71 John St,, N.Y.; 105 Milk St., Boston; 13 So. Fourth St., Phila.; 54 Dearborn St., Chicago

S'rsanns- 4
3> BENER DRILL
LOW IN PRICE. EHIGE IN FINISE.
24 in. high. Run of Screw, 314
- All parts interchang-
Extension crank for
large dr lling. Chuck holds 84
round or tapered square drill,

- E.CSTEARNS&Co @
senp Fopicireiw 3 SYRECUSERY,

" .

Address JOHN A. R® EBLING’S SONS, Manufactur-

ers, Trenton, N. J., or 117 Liberty Street, New York.
Wheels and Rope for conveying power long distances.

Send for circular.

patent, and will stand any pressure of steam, oils, or a cids -

THE AMERICAN B2LL TRLEDHONE 00

95 MILK ST. BOSTON, MASS.

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

The transmission of 8peech by allknown
forms of Electric Speaking Telephones in-
fringes the rightsecured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it orits licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

WELL-BORING BY STEAM WITH A

Spring-pole.—By B. S. Lyman. With illustrations of the
apparatus empioyed. (ontained in SCIENTIFIC AMFRI-
CAN SUPPLEMENT, NO. 534. Price 10 cents. To be had
" in this office and from all newsdealers.

USEFUL BOOKS.

Maznutacturers, Agricull urists, Chemists, Tngincees, Me-
chanics, Builders, men of leisure, and professional

CHARTER'S GAS ENGINE.

existence.
Independent of Gas Works and Machines.
2to B H.P. i+ Soitcanbeused anywhere.
Makes its Own Cas
AT COST OF ABOUT
65 cents per M Feet.

| ASavingof 25 to 85 per cent
‘ guaranteed over all other Gas

top of first column of this page, or adw P, OkB

' FITTINGS for STEAM, GAS & WATER.

e years
folf-u:he"

Engines.

. Chicago Agent: H. H. LATHAM,

- 115 Monroe Street.

New York House: 112 Liberty
Street.

Williams & Orton Mfrg. Co.

ox 148. STERLING, JLL.
THE SIEGE OF ALEXANDRIA BY

Julius Csesar.—By Rear. Admiral Serre, of the French
Navy.—The situation of ancient, as compared with
modern, Alexandria. Ceesar’s account of the siege of the
city. Deductions to be drawn from the account. (llus-
trated with one engraving and two maps, Contained ino :
SCIEN'TIFIC AMERICAN SUPPLEMENT, No. 306, Price
210 c(lant.s. To behad at this office and from all news- "

ealers.

their respective callings. @ur post office department

at very small cost. A comprehensive catalogue of
#ugeful books by different authors, on more than fifty

different subjects, has just been published forfree
circulationat the office of this paper. Subjects clas-
«gified with names of author. Persons desiring a
- copy, have only to ask for it, an® it will be mmiled to

them. Address,

MUNN & CO., 361 Broadway, New York.

&
ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With #iracticny for constraction. Four
engravings. Contained in St 1¥I10_AMERICAN SUP-
PLEMENT, 59. Price 10 cents. To-We had at this office
and of all newsdealers. .
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WATERBURY MALLEABLE 1RON COMPANY,
WATERBURY, CONN.

MALLEABLE
GRAY
CASTINGS.

S WANTED (Samples FREE) tor
I}e. =cuir's Le iful Electric £or=
wethy, Hrophes, Helrn, Ere, No

Tink, quigk suipn,  Clerritbocy jriven, satisfaclion gauran-

tinid. DE. «C0TT, 543 Broadwoay, N. Y.

AIR PUMP, AN INEXPENSIVE—BY

G. M. Hopkins. Directicns for making an eflicient air
pump for both exhaustion and compression, from ma-
terials costing one dollar and fifty cents, and with the
expenditure of not more than two or three hours’ labor.
With 20 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT,No. 569. Price 10 cents. To be had at
thisoffice and from all newsdealers.

GAS ENGINES.

Best in principle, workmanship, and materials.

An unecilualed small Motor adapted to all uses. .

‘When the motor is not at work, the expense of running:it egxasa.

simple, Safe, Economical, Durable. No extrainanfunce.

Four sizes: 1 H. P., 3¢ H. P., 1 man power, and Dental Engine.

w These Engines are especially suited for Gasoline Gas for country use.
0¥ Send for Illustrated Catalogue.

ECONOMIC GAS ENGINE COMPANY,

Office and Salesrooms 34aDHRYST. W. X,

Wanted 50,000 Buwyers and
S AWS Lumbermen to seggus their SAW s ‘
full address for a copy of Emerson’s 3~ Book g-,
of SAWS, We arefirst to introduce NATUR- A
AL GAS for heating and tempering Saws
with wonderful effect upon improving their
quality !ﬁ]g dtoughuess, enabling us to reduce
prices. ress
EMERSON, SMITH & €O. (Ltd.), s
Beaver Falls, Pae

THE BEST STEAM PUMP,

Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and effi-
ciency. Needs no care or skill; cannot
get out of order; has no moving parts.
N A Superior Fire Pump.
I Instantaneous and powerful, ever ready.
Available, wherever steam pressure can
be had. for pumping any kind of liquid
hot, cold, sandy, impure, etc.). We make
n sizes, prices from $7to $75. Capacig
ties from 100 to 2000Q gallons per hour.

AND IRON

THE TEST OF THE ROADS
FOR TEN YEARS,
Hrythe mujorily of Amerlean rilers
of Arst-class rachines, provesthe

OLUMBIA
RICYOLE & TRICYCLES

SUPERIOR TO ALL OTHERS.
Illustrated catalogue sent free.
POPE MFG. CO. y Boston, New York,Chicago, Hartford.

THT. INVENTION 0OF MACHINES —
A paper ¥ Prof. Aale Shaw, poivllng out what is neced-
sury Tor the foundulioo of o seience ot the Invention of
machines, und showing what stops ] Alreddy heen
tuken io this dircetion.  Contgined sin BCTENTIFIC
AMBEHICAN HUPPLIMENE, No. 542, FPriee 10 centa.
. To be had at tiiseof ce and Lo gil newsdealers.

w

IMACHINERY.

-
State for what purpose wanted and send for Catalogue
of * Pumps.” Van Duzen & Tift, Cincinnati, O. - E. & B, -lloLl!lB,

BUFFALO, N. Y,

COMPRESSION OF. AIR.—DESCRIP-
tion ef Messrs. Dubois & Francois’ l?praved air com-
pressing machin e, devised forthe use of the larger in-
. dustries and for mining purposes. With 8 figures, tlius-
trating the apparatus in plan, elevation and detail.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No.
435. Price 10 cents. To be had at this office and from
‘ all newsdealers.

- ; A T
Barnes’ Pat, Foot # Hand Power

MACHINEILY, BNLG.
Cuntractars and Builders, CatinetMokers and
Jotuers in wond or Melal, who

Lave noosteall powet, can, by us '
ine outfits of these machines, Dil g
Inwer aud mave more money than
iy Ay other means for going Lheir
work, Soid nnotrinl, T'lustrated
Catalopioe FRER.

W, F. & JOHN BARNES CO0,,
Arictﬂ.lﬂﬂﬂl{u‘.}y ar., I!nnkfc}}‘_d.'['

TOUGHENED GLASS SLEEPERS. BY
C.Wood, C.E. A paper read beforethe Iron and Steel
Institute of Liverpool, in regard to the recent novel ap-,
plication of toughened glass to sleepers and chairs for
railways and tramways; ueuscribinz the method oftough- |
ening and moulding the muterial Tar snen purposes, and
. giving the results of tests applied tothe %'Ia.n:i aleepersto
iascertain thelr transverse resistance. lllustrated with
| 7 engravings. Containedin SCIENTIFIC AMERICAN SUP-
! PLEMENT.%NC 207. Price 10 cents. Tobe had at this
office and from all newsdealers.

~ STEAM ENGINES.,

Horizonta) and Vertical.

WITHERBY, RUGG & RiCHA RDSON. Manufacturers
of Patent Wood Working Machinery of every descrip-
tion. Facllities unsurpassed. Shop formerly occupled
by R. Ball & Co., Worcester. Mass. Send for Catalogue.

) Dredeine Mnc..m.,,-y.E New Catalogue of Valuahle Papers

4 Flpurﬁ Powder, Siate and .
Fline Mill Machinery, Tur- | ¢ontained in SCIENTIFIC AMERICAN SUPPLEMENT,
free of chargeto any ﬁdﬁiﬁess.

£, bine Water Wheels.
YorkMfg Oo. York, Pa. U.8.A. N & CO.. 361 Broadway. N. Y.
HOSE.

'RUBBER BELTING, PACKING,
Oldest and Largest Manufacturers in the United States,
VULCANIZED RUBBER FABRICS
For Mechanical Purposes,
Air Bralxte EXose
A Specialty.
RUBBER MATS,

RUBBER MATTING
AND STAIR TREADS,

4

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

| JomN H. CHLEVER, Treas.

Bra ches: 167 Lake St., Chicago; 308 Chestnut St., Phila.
. ). CHEEVER, Dep’y Treas.

52 Summer St., Boston.
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men, of all classes, need good books in the line 0f|

permits the transmission 0f books through the mails .

]

Building Edition

THE SCIENTIFIC AMERICAN ARCHI-
TECTS’' AND BUILDERS' EDITION is issued
monthly. $2.50 a year. Single copies, 25
.cents. Fortylarge 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 eolors,
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 those of very
moderate cost as well as the more expen-
sive. Drawings in perspective and in
color are given, together with fuli Plans,
Specifications, Costs, Bills of Estimate,
and Sheets of Details.

Architects, Builders, and Owners will
find this work valuable in furnishing
fresh apd useful suggestions. All who
contemplate building or improvinghomes
lor erecting structures of any kind, have
before them in this work an almost end-
less series of the latest and best examplés 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 described and illustrated,

with addresseg of the makers, ete.
The fullness, richness, cheapness, and
convenience of this work have won for it
‘the Largest Circulation of any Archi-
| tectural publication in the world. Sold
. by all newsdealers.

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

Building Plans and Specifications.

In 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.

i Those who contemplate building, or
who wish to alter, .improve, extend, or

sent | 5,dd to existing buildings, whether wings,

! porches, bay windows, or attic rooms, are
"invited to communicate 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 INKS.

HE ‘‘Scientific American™ 18 prirted with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Loma
hard Sts,, Phila.,and 47 Rose St., opp. Duane St.,, N. Y,




	scientificamerican06181887-398

