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’,'llfhvertmemenfs.

Insule Page, each msertinn .o 45 cems aline.
Back Page each insertion - 1.00 a line.
The above are charges per agate hne—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 early as Thursday morn-
lug to appear in next issue.

A shoe made with Elastic Gorings is the best and
most convenient in the world if the elastic is good,
but it is almost worthless if the elastic is not good.
Will you please serd 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 rlaue the JAMES
MEANS SHOE easily
within your reaeh in any State
or Territory.

). MEANS &CO.

43 Lincoln St.,
Boston, Mass.

COMPRESSED AIR FOR TRAMWAYS.
—A paper by Norman Selfe, discussing the comparative .
merits of compressed air under high and low pressures,
asamotivepower for street cars. Contained in SCIEN-.
TIFIC AMERICAN SUPPLEMENT, No. 553. Price 10.
cent& To be lmd at th|s oﬂice and from a.]l newsdealers

n!;‘

ezfssnunwmtzw
Addrezar The Amertzan Weltin

siena L, Hartraed, O,
Mew Yurk Ofze, 247 Broadway,

STEAM ENGINES.

Horizontal and Vertical.

edging Machinery:

Flour, Powder, Slate and
- Flint Mill Machiner y, Tur=
bine Water Wheels.

York Mfg Co., York, Pa. U. 8.A.

THE SIEGE OF ALEXANDRIA BY

Julius Csesar.—By Rear. Admiral Serre, of the French
Navy.—The situation of ancient, as compared with

' sups

modern, Alexandria. Ceesar’s account of the siege of the

city. Deductions to be drawn from the account. 1illus-

trated with one ¢ngraving and two maps, Contained in

SCIENTIFIC AMERICAN SCPPLEMENT, No. 306, Price

310 efnts. To behad at this office and from all news-
ealers.

SHEPARD’S NEW 360
Serew-Cutting Foot Lathe.

Foot and Power Lathes, Drill
Presses, Scroll-saw  Attach-
ments, Chucks. Mandrels, Twist
Drills, Dugs, Calipers, etc.

Lames on trial. Lathes on

a;
psyeni for catalogue of Outfits
for Amateurs or Artlsaus

3 “‘\‘3"'5 S u“*’-ﬂl‘,u}
WMSATTRRETET. W
Ve n‘x\uk\xf‘a

HRAGS & %
COPPER TURES. ~

ST RRASS, BR&S&\N
Mention thls paper

PRICE RED ULED.

FIrE AND WaTER-PROOF BUTLDING FELT,
F1ReE-PROOF PAINTS, STEAM PACKINGS, BOILER
COVERINGS, ETC.
8amples and descriptive Price List free by mail,

B. W. JOBNS ¥'F'G €0, 87 MAIDEN LANE, N.T.

JENKINS BROS. VALVES.

THE ENDORSEMENT OF FIRST-CI.ASS ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY has fully de-
monstrated these valves to possess the following advantages over all other valves nowin use:
1. A perfectly tight valve under any and al? ?m!vmnm of steam, oils, or gases.

2. Sand or grit of any kind will not injure tin: seat.
3. You do nggfl. have to take them off to repair them.

4. They can be repaired by any mecharic in a few minutes.
5. The elasticity of the Disc allows it to adapt itself to an imperfect surface.
In Valves having ground or Ietal seats, should sand or grit get H&OD the seat, it 18 impossible to make them

tight, except by regrinding, which is expensive if done by hand, and
;1|.eu otten costing more than a newv,

have to be disconnected from the

and in most cases th
%ves are manufactured under our

Discs sedinthesev

done by machinesoon wears out, the valve,
Jplve The Jenkins

patent, and will stand any pressure ofsteam, oils, or acids |

JENKINS BROS,, 7 John St., N.Y.; 106 Milk St., Boston; 13 So. Fourth St., Phila.; 54 Dearborn St., Clncago

THE TEST OF THE ROADS
FOR TEN YEARS,
By the majority of American riders
of first-class machines, proves the

OLUMBIA
BICTCLB & TRICTCLES

SUPERIOR TO ALL OTHERS.
Illustrated catalogue sent free.
POPE MFG. 00. , Boston, New York,Chicago, Hartford.

AIR, PURIFICATION OF. —BY .

Prince, M.D. An experimental study in relation to the
removal from the air ofthe dust or particutate material.
posed to produce yellow fever, small-pox. and other
ctious disease. 1illustration. Cont ned in SCIEN -
TIFIC AMERICAN SUPPLEMENT, No. 569. Price 10
cents. To be had at this office and from ali newsdealers.

Barnes’ Pat Foot # Hand iner

M&CHINERY =15,
omtracturs and Guilders, CabinetMakers and
Jobbers in Wood or Metal, who -

.

have no steam power, can. bj' 115 - e
g outtiky of these machines, Bid L
lower and save mors money than
by auy uther means for doing their
work., Scld on triel.  Fllustrated
Crtalope: FREE,

W.F. & JOHN BARKES CO.,
Addres, 1999 [Laby $t., Rock{ord, 110

THE ECLIPSE OF ALGOL WITH THE
latest Determinations ofits Distance and Dimensions,
—By Royal B. Hill. An interesting account of recent
studies of the variations in intensity of the star Algol,
with a discussion of its orbit and that of its satellite.
How a cardboard model of the phenomena of s eclipse
may be made.
AMERICAN SUPPLEMENT. No. 538. Price 10 cents.
be hadatthisofficeandfrom all newsdealers.

“:ROSGOPES ters Thmnmnelers Photo-

To

Telescopes, Speclacles, Baronte .

With 8figures. Contained in SCIENTIFIC .

“’a.m:(‘r] A0 Buwyers and
s A“ Lumbermen to -eeulf us their bA‘v s
full .q[ldreu'i fur a copy uf Bmerson's ¥ Rook
A Ol =AW We are first to introduce NATOT-
AL (3A8 fur heatiop pnd  rempering Saws
witl wonderfui effect upan improving their
WQunhty aned t,out,hneus, enabling us to reduce
prices.  Adidre
S l',M.hRSUN, SMMITH & O (Ll
Eeever Falls, Pa.

Adddress JUOTIN AL ROEBLING'S 30N8 Manufactur
ore, Trenton, N..JJ., or LT Liberty Htrect, New York.,
_AWheels and Ttope for convering power long distances.
Send tor girealar.

ARMATCRES—A PAPER BY R. FUGE

deseribing the wsunl methnd 0f winding armatures.
MWith T ﬁgnru&. ContRined in SCTENTIFIC AMERICAN
BUFPPEMENT, No. 339, Price 10 centa. To ba hud at
this ofilee and from all newsdcalers.

THE CURTIS
RETURN

STEANM TRAP.

der pressure automatically inte the
boiler, whether taken from above or
below the boiler lever, w1thout loss
or waste. Manufactured

=THE CORTIS REGULATUR C0., |

BOSTON, MASS.
_Send for CIrcular No. I9.

AMMONIA SULPHATE—A PAPER

‘Gruneberg’s appara- -

by Watson Smith, F.C.S., descrlbi af
tus and process £OT maki of ammonia. With
3 figures. Contained in cm\'rmxc AMERICAN SuP-
PLEMENT, No. 566. Price 10 cents. To be had at this
office and frem all newsdealers.

riaplic  Ou pera G

0t fits , e,
Y. WWALY \rI.-oLl Y &I?O.suceessorstoR &J.
Beck, Philadelphia. Tilus, Price List free to any address.

COMPRESSION OF AIR —DESGRIP

tion of Messrs. Dubois & Francois’ improved air com,
| pressing machiue, devised for the use of the larger in-
dustries and for mining pu oses. With 8 figures, illus-
trating the apparatus in plan, elevation and detail,
Contained i m IENTIFIC AMGRICAN SUPPLEMENT. No.
435. Price 10 cents. Tobe had at thisofficeand from
all newsdealers.

UNEQUALED
For House, Barn and
and all outbuildings.
AnYbody @an Put it On.
PRICE LOW.
Wnte for Sample and Book.
3 Duaune St.. N. Y. City.

INDIANA PAINT & ROOFINGC CO.

GAS ENGINES

Best m principle, workmanshi
An g unled sma)l Motor adapted t
When the motor is nat at work, the ex[ieuse of running it céases.
Simple, safe, Economicn
Four sizes: 1 H. P.,
These Engines are eiDeCl&U

p, and materials.
o all uses.

s> Durabie. No-extra insurance.
3¢ H. P., 1 man power, and Dental Engine.

suited for Gasoline Gasfor country use.
or Thustrated Catalogue.

ECONOMIC GAS ENGINE GOMPANY,

Offlce and Salesrooms

- = 34DBEY ST W.X,

CAPILLARY ATTRACTION.—AN IN-

teresting paper by William' Thomson,. discussing the
question whether the attraction between any particle
of matter in vne body and any particle of matter in
another con timues to vary inversely asthe square ofthe
distance, when the distance between the nearest points
. of the two bodies is diminished by various degrees.
WnthSﬂﬂgures. Contained m SCIENVIFIC AMERICAN
SUPPLEMENT, Nos. 56°2 and 563, Price 10 cents each.
To be had at this office and from all newsdealers.

[ EARNS”
S~ BENCH DRIL:

LOW IN PRICE. EIGE IN FINISH. .
24 in. hxgh Run of w, 318
in. Al parts in erchang-
able. Ex ension crank for
large drilling. Chuck holds 3§
round or tapered square drill.

: E.C.STEARNS &Co + -
spo rorciacuin @ SYRACUSEN, YL

THE ARC ELECTRIC LIGHT.—A RE-

cent address beforethe New York Electric Light Asso-
ciation Leo Daft, giving a brief review of the history

PATENTS.

MESSRS. MUNN & (0., in connection with the publi-
catlon of the SCIENTIFIC AMERICAN, continue to ex-
amine imuprovements, and to act as Solicitors ot Patents
for Inventors.

In this line of business they have had fort

1 : ! -one years’
rience, aund now have wunequaled facili
p"f'geparﬂtlon of Patent Drawings, Specificatiors, and the
grosecuuou of Applications for Patents in the United |

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

fphlei; sent free of charge, on application, con-

tammg 1l information about Patents and how hox;l
cure them; directions concerning I.abels, Copyrights,
Designs, Patems, t,egpeala‘ Reissues, Infringements, As-
signments, Rejec Cases, Hints on the Sale of Pa-
tenta, etc.

‘We also send, freeof charge, a Synopsis of Foreign Pa.
ent Laws, showmg 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 Ruilding, near 7th Street, Washington, D. C.

of electric hghtmg showiog what it has accomplished
in the past. and what are its future possibilities.
- Hedges’ Electric Lamps. Description of a very curious
ferm of electric regulators exhibitedatthe Paris Electri-
cal Exhibition, by Mr. Kellingworth Hedges WwWith 4
' cuts. Both of these papers are_contained in SCIENTIFIC

" AMERICAN SUPPLEMENT, N 15. Price 10cents. To

be had at this office and from allnewsdealers.

Chandler & Farquhar,

|77 Washington S8t.,| _
BOSTON.
Agents for Fay’s « Yankee ™ CALIPERS

AND
Barnes' Foot Power Machinery,
AND DEALERS IN
Machinists’ Supplies of Every Kind,

Send two stamps for illus. catalogue.

(,ARBOLIC ACID.—AN INTERESTING
paper_ by Frank French, M.D., treating of the history of
earbolic acid, the mode of manufacturing it. and its uses

as a therapeunc agent, an®sthetic and deuntifrice, its
effectupon animal organisms,and the antidotes font in

s for the ! cases of poisoning. Contained in SCIENTIFIC A

AN
SUPPLEMENT, No. 438. Price 10cents. Tobe had at

this office and from a.ll newsdealers.

Themostsuccesslul Lubrlcamr
for Loose Pulleys in use,
VAN D UZEN’\ PATENT

LOOSE PULLEYOILER.

Highly recommended by those who

have used them for the past two

years. Pricesveryreasonable. Every

i user of machinery should have our

“Catalogue No. 555" sent free.

VAN DUZEN & TIFT, Cincinnati. O.

For
Handling

Send for

Circulars.

GOLD MEDAL, PARIS, wgza
BAKER

Breakfast Gm:na.

‘Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It has tkree
times the strength of Cocoa mixed
with 8tarch, Arrowroot or Sugar,
and is therefore far more economi-
cal, costing less than one cent a
cup. It is delicious, nourishing,
i strengthening, easily digested, and
| B admirably adapted for invalids aa
well as for persons in health.

8Sold by Grocers everywhere.

W. BAKER & CO,, I]urcnester, Mass.
PROPOSALS INVITED

For drilling an Artesian Well, at this Institution. Well

be Stwelve inches for first’two hundred feet, below
that eight inches. Bids to be made b the foot. Bids
will 'be opened June 1, at 12 0’clock. _F¥or further par-
ticulars, address the undersn%ned nght reserve:
reject any and all bids. LUCIU AMAR, Steward,
%‘, natic Asylum, State of Georgia, near M)lledgevﬂle,
7a., May 7,

M.AL HINERY.

E. & R. BOLMES,
BUFFALO N. V.

BARREL i3

AIR PUMP, AN INEXPENSIVE—BY

G. M. Hopkins. Directions for making an eflicient air
pump for bothexhaustion and compression, from ma-
terialscosting one dollar and fifty cents, and with the
expendlture of not more than two or three hours’ labor.
‘With 20 figures. Contained in SCIENTIFIC AMERICAN :
SUPPLEMENT, No. §69. Price 10 cents. To be had at !
thisoﬂieeandfromal]newsdea.]ers.

LEGS &OARMS

WITH RUBBER HANDS AND FEET.
TheMostNatura), Comfortable & Duradle,
Thousands in Waily Gse,

. New Patents & Important Improvements,
U. S. Govt Manufacturer. .

I Pamphlet of 160 Pages SENT FREE. -

j A. A. MARKS,

‘701 Broadway, New York City.

£ New Catalogue of Valuable Papers

containedln SCIENTIFIC AMERICAN SUPPLEMENT, sent
freeof charge to any address. »®

MUNN & CO. 361 Broadway.N Y

Grain, Coal, Sand, Clay, Tar Bark, Cinders, Ores, Seeds, &
| BORDEN, SELLECK & co.,{mnu’ms,icmcago, 18

© 1887 SCIENTIFIC AMERICAN, INC.

For returning steam condensed un- |

70D AVERIGAN DLLL TALEPONR 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 30th,
1877, No. 186,787.

The transmission of Speech by 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 oritslicensees responsible for such
unlawful use, and all the consequences
| thereof, and liable to suit therefor.

—THE-—

ARCHI-

THE SCIENTIFIC AMERICAN
TECTS' AND BUILDERS' EDITION is issued
!monthly. $2.50 a year. Singlecopies, 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 those of very
moderate cost as well as the more expen-
sive. Drawings in perspective and in
color are given, together with full Plans,
_Speciﬁeations, Costs, Bills of Estimate,
and Sheets of Details.

Architects, Builders, and Owners will
ifind this work -“valuable dngfdrnishing

Ifresh and. meWs. All whe
oontt‘m}’m biisling or 1mpmvm;rhnm§;s

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, 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, 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, '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, or attic rooms, are
invited to comtunicate with the under-
signed. Ourwork extends-to all parts of
the countr, Estimates, pl , and
drawmgs 1::?051;%I?mprepa.red%1 Terms
moderate. Address

MUNN & CO.,
361 Broadway, New York.

PRINTING INKS,

HE ‘‘Scientific Amencan » igprinted with CHAS,
ENEUJOHN N & CO.’S TN K. Tenthand Lome
bard Sts., Phila., and 47 Rose St.. opp, Duane St., N. Y,
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