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Scientific Qmevican,

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, Pa., U. S, A.

§F @ur new and Revised Catalogue of Practical and
Scientific Books, 80 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci=
ence applied to the Arts, sent free and free of postage
to any one in any part of the world who will furnish his

\RCHITECTORAL  BOUES
Useful, Beautiful, and Cheap.

Toany person about to erect a dwelling house or sta~
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a church, school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCH1~
TECTS' AND BUILDERS EDITION of the SCIENTIFIC
AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and to persons about to build for themselves they will
fina the work suggestive and most useful. They contain
coiored plates of the elevation, plan, and detail draw-
ings ot almost every class of building, with specifica=
tion and approximate cost.

Four bound volumes are now ready and may be ob-
tained, by mail, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

MUNN & Co.,

Publishers,

1

361 Broadway, New York. !

AND MILL FURNISHINCS
MANUFACTIRED BY MLNSON BROTHERS,

MUNSON'S PORTABLE MILLS,

You can buy our_back-geared screw
cutting engine Lathe. For $8.50 a
k (The Complete Practical Ma~
chmm) that gives full mstmcy.lons
for its use. Almost any boy can find time, 0=
for himself,”” to master this lathe, audthuaesta.b-
lu the foundation of & valuable trade.

Workers of Wood or Metal, in The Worksho ,

without steam power, by using oumts of Barnes’ Pat’

Foot Power Machinery, can bid lower, and save more

money from their jobs, than by any other means for do=-
their work. Sénd for Catalogue.

e

§

HAMMOCK CHAJ|R.

Camp. Ischock rull of Com-
fort and Blessed Rest.

PRICE, §$3.00.
The Alford & Berkele Co.

77 Chambers Street,
EW Y.RK.

THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to prepare ‘the gelatine pad, and also the aniiineink
by which the cepies are made; hew te apply the written
letter to the pad; how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.
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MESSRS. MUNN & CO., in connection with the pubh-
cation of the SCIENTIFIC AMERICAN, continue to ex-

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

In this line of businessthey have had forty-one years'
ex e. and now nave unequaled facilities for the
preparatien of Patent Drawings, Specitications, and the

rosecution of Applicatione for Patents in the United

tates, Canada. and KForeign Countries. Messrs Munn &
Co. also attend te the preparation of Caveats, Co rights
for Books, Labeis, Reissues. A ssignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

A pamphlet sent free of cnarge, on application, con=
taining full information about Patents and how to pro-
cure them; directions concernme Labels. Copyrights,
Designs, P&teuts. Appea Ting ts,
signments, Rejected Cases. Hints ou the Sale of Pa-
tents, etc.

'

We also send, free of charge, a Synopsis of ¥Foreign Pa- :
of securing .

tent Laws, showing the cost and method
patents in all the principal countries of the world.

MUNN & CO., Solicitors o1 Patents,
361 Broadway, New York.

BRANCH OFFICKS.—No, 622 and 624 F screeé, Pa-
clﬂc Buﬂdmg, near 7th Street, Washington. D.
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RUBBER BELTING, PACKING, HOSE.

Oldest and Lnrzest Manufacturers in the Umted States,

VULCANIZED RUBBER FABRICS

For Mechanical Purposes.

Alr Bralze EXose
A SPECIALTY.

RUBBER MATS,
RUBBER MATTING,
AND STAIR TREADS.

NEW YORK BELTING & PACKING CO., 16 PARK ROW, N. Y.

JonN H.CHEEVER, Treas., Branches: 167 Lake St., Chicago; 308 Chestnut St.,Phila.; 52 Summer St., Boston;
: J. D. CHEEVER, Dep’y Treas. Post & Co., Cin., 0. Europe’nBr'ch, Pickhuben 5 Hamburg (Freihafengebiet), Ger.

Steam! Steam!!

We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market.

A Large Lot of 2, 3, and 4-H. Engines

With or without boilers, low f r cash,

B. W. PAYNE & SONS,

Box 15, Elmira, N. Y
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TEADE Mahx HEaisTwurs,

The Strongest, Chospest, |
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to selleur Rukeber Smmps Free (‘atslog:ue
to agents. Chandler & Fisher. Clevelund,O.

IT PAYS

Ventilating Fans,

For Ventilation of every de-
scription.
EFleavy TFans
FOR DRYERS.

Results Guaranteed.
Catalogue Free.

GEO. P. CLARK,
Box L,
Windsor Locks, Conn,

ATCHMAKER

Send for REDUCED PRICE LIST of,
Whitcomb l.athes, date of July 1, 1888.
American Watch Tool Co., Waltham, Mass.
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Shepard ] New $60 Screw-Cutting Foot Lathe

Foot and Power Lathes, Drill :
Presses,
ments, Chucks, Mandrels, Twist _
Drills, Dogs, Calipers, etc.

Lathes on trial. lathes on
payment.

Send for catalogue of @utfits
for Amateurs or Artisans.

Address H, L. SHEPARD, °

134 Enst 2d Street
Cincinnati, Uiuo.

PIPE COVERINGS

Made entirely of ASBESTOS.
) e Absolutely Fire Proof.
BRAIDED PACKING, MILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES.

CHAILIMEBRS-SPENCE CO., FOOT E. 8TH ST. N. Y.
BRANCHES: Phila, 32 S. 2d St. chleago. 86 E. Lake St. Pittsburg, 37 Lewls Block.

HARRISON CONVEYOR!

33 b uPEN E::F‘JE“

DTHO T OM N,

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines, Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

OTTO GAS ENGINES.

Over 25,000 Sold.

.@tto....Gas Engines.
1, tto....Gas Engines.
Twin Cylinder.. .tto... Gas Engines.

Gas Engines
Combined.......Otto.. { 54 Pumps.
Combined.......Otto.. 1

Gas Engines
and Dynamos
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA.
New York Agency,
18 Vesey Street.

HOME-MADE INCUBATOR.—PRACTI-
cal directions for the manufacture of an effective incu«
bater that has been carefully tested and found to per-
form all that may be reasonahly #xpected; with direc-
tions for operating. With 4 ﬂgurea. Coutamed in 8cI-
ENTIFIQ AMERICAN EDPPLEME\‘T §30. Pricell
ccais. T be hiad st this ofiics f-mmallnewsd éalers.

'PHONOGRAPHY &
HONETIC SHORT HAND

Sell‘.mnzht, Send for Catalog. Address
The Phonograrhie Institute, Cincinnati.

lv‘-_uv Luthe, $125.

" mananing 61ai0, Coal, Sand, Clay, Tan B.rk, Cinders, Ores, Seeds, &c.
Sendtor | BORDEN, SELLECK & CO., § oS3, ; Chicago, Il

O MORE FLIES. Send 25c. for a sample of
the only successtul Fly T'rap in the world, to Z.
XEVERS, 208 Brannan Street, San Francisco, Cal.
‘Also State Rights for sale.

OIL ENGINE

For Printers, Steam Ya§|ts,
pumping water,sawmgwood
making ice-cream, Car en-
ters, Mechanics. 1to5

Fuel, Kerosene.
Automatic in fuel and water
supply. Illustrated Cata-
logue free.
f TIFIC AMERICAN.

SHIPMAN ENGINE CO.
R Pearl St., Boston, Mass.

GUILD_& GARRISON

LYIN, N. ¥., U
Bmlders of ﬂteam Pumps fer Water and every de-
scription of Liquids er Semi-liquids. Vacuum l’umps
of the highest emcwncy Filter Press Pumps, Air,
Gian, and Acid Blowers. Air Compressors.
Boiler Feed Pumps, etc.

\
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LTGHTNIN G CONDUCTORS.—DESCRIP-

* tion of a new form of apparatusfor testing lightning <one

pieee of Mee!
e vy

fagt, any
lic Pow

ductors, and the method of using it, Illustrated with & .
engravines. Contained in SCIENTIFIC AMERICAN SUP- Encyclo- Diamond Book free,
PLEMENT, No. 596. Price 10 cents. To be had at this pedia of Drills and 2s¢. for
oﬁice and from a]l uewsdealers. 700 Engrav Lightning mailing it.
e - e ings of Hydraulic American
s WELL WELL Well Work
MODEL and g $i0iCios, TOOLS, Bl Machines O durors, T,

XPEmMENTA C.E.Jones&Bra,
CINCINHATI, 0.
WORK SPEGIALTY, Mention this Pager)
BALL "ENGINE CO.
ERIE, PA.,
MANUFACTURERS OF
AUTOMATIG CUT-OFF ENGINER
For Electric Lighting, Tex- .
tile and Paper Manufactur-
ing, and all purposes where

* a close governing engine is
indispensable,

RAILWAY AND STEAM FITTERS SUPPLIES
Rue’s Little Giant Injeetor.
SCREW JACKS, STURTEVANT BLOWERS, &c.
JOHN S. URQUHART, 46 Cortlandt St., N, Y,

.12 A SPECIALTY @r

JOHN GREENWOOD &C0.
ROCHESTER N

VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROYIDENCE. II. 1.

per night. A

10 light and pro-

fitable busi-

ness. c Lanterns and VleWs of popu]ar sub-
jects. (‘atalogues on application. 1 @ptical, 2
Mathematical, 3 Meteorological, 4 Magxc m nterns, etc.
L. MANASSE, 88 Madison btl‘ee:, Chicago,I11.

Maghives,  York Pa.
tent. YMEK MFEG,
CO, York, Pa.
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i ger square foot.

Clark’s Adjustable Wing

Scroll Saw Attach- .

No dust. :

Mention SCIEN- .

NSURANCE

CASH CAPiTA
. LOSSES PAID IN
The Lavgest nnd Stropgest Compauy,

L.] HENDEE, Prss, foutiow. foct'y

l)l opannls fur Siev] for Tse 1the Conwlructivn
al the U nited States Avmored Hotile =hip
‘*Texas’® at the Navy Yard, Fartsmuuth, ¥ira
ginia.~NAVY DEPARTMENT, \WASHINGIUN, 0. .
‘Jume 21, 1888—Under authority conferred by an act of
Congress, entitled ** An act to increase the naval estab-
lishment,” ,m]mm od August 3, 1886 (24 Statut satLarge,
ga 219), senled propesals are hereby mv1ted and will

@HAerRn Cow.

4,000 0o

&7 Fﬁ&“g:ﬂ 7S0L0%,

% received at this Department until 12 o ’clock DOOD On
Monday the 23d day of July, 1888 for furnishing the fol-
owm% classes of material for use in the censtruction of
said ship: CLA8S A --Steel plates.—About nine hundred
and twenty (320) tons of steel plates from 234 t025 pounds
CLASS B.—-Steel shames.—About five
undred and three (583) tons of steel shapes, as fol-
lows: About two hundred and seventy (270) tons of
angle-bars of various sizes; about one hundred and
thirty-two (132) tons of angle and T-bulb beams, with
proper curvature, from 11 to 24}¢ pounds per lineal foot ;
about ten (10) tons of ‘T-bars, of 8 pounds per lineal foot;
about ninety-one (41) tons of channel-bars, of 10,15, an
25 pounds perlineal foot. CLASS C.—Steel m;ets.—About
: one hundred (100) tons of steel rivets from 34 inch to 114
inch diameter. CrLAss D.—Steel castings.—About one
hundred and twenty (120) tons of steel castings, of vari-
ous shapes, mcludmg stem, stern-post, hawse-pipes,
: riding and moering bitts, chain-pipes, etc. The touns of
‘ material herejn called for to be of ,240 pounds each. All
said material to be of such detailed dimensions, weights,
: and shapes as may be required in the construction of
i the vessel, and to be delivered at such place or placesin
the Navy Xard. Portamouth, Virginia, as may be desig-
nated by the (ommandant of said Ysard. Deliveries to
- commence within thirty (30) days from the date of con-
tract, and to be completed within six (6) months from
“such date; the materialto be delivered promgtly iu ac-
: cordance with a detailed schedule prepared the As—
sistant Naval Constructor at said Navy Yard, a.ud in the
order reguired to curry on the work to the best interests
of the Government. All material to be of domestic manu-
facture, and to be accepted only after passing such tests
as may be prescribed therefor by the Secretary of the
N avy. Proposalsmustpe in accordance with formsiwhich
| will ‘be furnished on application to the Bureau of Con-
I struetion and Repair, and may be for one ormore of the
i classes designated, but no bid for a portion of any class
i will be considered, Each roposal must be uccom; a.med
by satisfactory evidence that the bidder is able to fur-
nish and deliver the material for which he bids. Each
proposal must be accompanied by a certified check. pay-
-uable to the order of the Secretary of the Navy, for an
1amount equal to five per cent.of the bid. The check
i received frem the successful bidder will be returned to
i him on his entering into a formal contract for the due
i performance of the work, and giving bond forthe same,
* with satlsfactm%y surety. in & penal sum equal to twenty-
. five per the amount of his bid ; but In case he
shall fail to enter Into such contract and to givesuch
bond within twenty days after notice of the acceptance
of bis proposal, the check accompa I}'mg such %oposal
shall become the property of the United Sta
checks accompanying proposals which are not accepted
will be returned immediately after the award shall have
"been made. Information relative to the dimensions and
cahupes of muterial, and a1l other Tnformation essentinl
141 I’]lﬂ{t‘]s wil; be furtished on peronnla pllt,at‘lon tor
the Bureau of Construction and Repair, lélavy
" ment. Proposals must be made in duplicate, and m-
~ closed in envelopes marked Proposals for Steel for the
;Armored Battleship * Texas,’” and addressed to the
Secretary of the Navy, Navy liepariment, Washington,
+ D. ¢, Bach class of ma terial8 wiil be bid for separately,
and the Sewretary of the Navy reservesthe rigl Ii] to re-
ject any or all bids or the bids on any class or classes,
| a8, in his judgment, the interests of the Government
may requl e.
. B. HARMONY, Acting Secrezaru of the Navy.
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FRAMICINS Wit iy, Sutat oo wolk

11 PLANER & MATCHER

Double Belted and Geared
Lower Rolls.

Special Machinery for Car
Work and the latest ime.
proved Woodworking Ma-
chinery of all kinds.

C. B. ROGERS & CO,

Norwich, toan,
109 Liberty Sireet,

Neow YVaork.
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FOR SALE—U b.and Enghish Patents on Metalllc
Knockdown Bex. Superior to wooden boxes. . 8.

Pat. No. 3711322, Eng. Pat. No. 16,724. Correspondence so-
licited with manufacturers. Address JOHN HOTHAM,

Illllmde, ‘Westmoreland Co.,
! Clty Count OT State nghts under
FoR SALEI Patent 340,45 4. Address Dupléx Gas

Regulator Co., P. O. Box 940, or 31 Broadway, New York.

BARREL, KEG,

Hogshead,
AND
STAVE MACHINERY,

Over 50 varieties manue

b factured by
Truss Hoop Driving. E. & B. Holmes,
BUFFALO, N. Y.
S POLYTERECHNIC INSTITUTE, Terre
", To'd, —A SCHGOL of ENGEN EER ING
Wk, will pguize : 1ents of Mechali-

Bgin ] ¥, (7 hemlatr\".mut
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The g
PUBLICATIONS FOR 1888.

The prices of the different publications in the United
States, Canada, and Mexico are as follows

RATES BY MAIIL.
The Scientific American (weekly), one year .
The Scientitic American Supp]ement (weekly), one

$3.00

year, . . X
‘T'he Scwm 1ﬂc Amerlcau Export Edlt]ou (monthly)
one yea .

The Sctentlﬂc Amerlcau. Alchltects and Bullders
Edition (monthly), one vear. . Ce

COMBINED RATES
The Scientific American and Supplement, . . $7.00
The Scientific American aud Architects and Build-
ers Edition, . .
The Scientific Amerlcau. Supp]ement and Arcln-
tects and Builders Edition, . . .
Proportionate Rates for Six M cmms
This includes postage, which we pay. Remit by posta
or express money order, or draft to order of
MUNN & CO., 361 Broadway, New York,
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