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HENRY CAREY BAIRD & CO.

Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphin, Pa., U. S. A,

§F~Our new and Revised Catalogue of Practical and
Scientific Books, 8 pages, 8vo, and our ather Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
t%any onein any part of the world who will furnish his
address.

ELECTRICAL BOOKS

RECENTLY PUBLISHED.

Electric Light lnstallauons and Management of
Accumulators.—A Practical 1landbook. By Sir David
Saiomons, Bart., M.A. 5th Edition, Revised and En-
larged, with 160 illustrations .. . $1.50
*To say that this book 18 the best ¢.f its kind would be

& poor compliment, as it is practically the only work on

accumulators that has been written.”—Electrical Review.

Electrical lnstrunlent-Maklm, for Amateurs.—A
Practlcal Handbook. v‘y . Bottone, Author of
“The Dynamo,” etc. ith 60 illustrations. Second
Edition. Cloth........... $1.20
Electric Bells and_All About Them.—A Practical
Book for Practical Men. With more than 160 illustra-
tions. By S. R. Bottone, Auther et ‘The Dynamn
“h]ectrloal Instrumentsfer Amateurs,” etc. 1889, $1.2
Electricity in ®@ur Homes and VWorkshops.—A Prac-
tical Treatise on Auxiliary hlectrical Apparatus. By
Sydney F.Walker. With many illustrations. 1889. $1.50
Electrical Influence Machines.—Containing a full
account of their historical development and their mod-
ern Forms, with instructions for making them, By
John Gray, B.Sc. 18%0 $1.75
Practical Electrics. — A Universal Handy Book on
Everyday Electrical Matters. including Connectiens,
Alurms, Batteries, Belly, Carbens, Induction, Inten-
fity and Resistance Con]s Dynamo Electric Machines,

Fire Risks, Measuring, Mlcmphnnes‘ Motors, Pho-
?B%L‘graphs, Photophones, Storage, and ’l‘elephoiz.eg

Practical Electricity. — A Laboratory and Lecture
Course for first year students of Electrical Engineer-
ing, based en the practical definitiens ef the electrical
unita. By W. E. Ayrten, F.R.S. With numereus illus-
trations. Fourth Edition. $2.50

§F~ Send for Special Electrical Book Catalogue,

MUNN & C@., Publishers of the SCI. Am.,

361 Broadway, New York.

FOR SALE,

Registered DUTCH - BELTED COWS and HEILK-
ERS, superbly marked, and of the best stock.

HARRY ALDINE, four%ears old (No. 51 herd book),
belt wide and regular. Took first premium at N. J.
State Kair—a superb animal. Address
MICHAEL ROSNEY, Manager,
Locust Grove ﬁ‘arm. West Orange, N.J.

FOR SALE.

Owing to dissolution of partnership,

C. H. DE LAMATER & CO.

have closed their extensive manufactory at the
foot of West 13th Street, New York. disposed of
Hot Air Pumping Engine and Steam Pump busi-
ness to the DE LAMATER IRON WORKS (incorpo-
rated 1889), and to close out the remainder, offer
for sale a very desirable lot of

Lathes, Planers, Drilling, Shaping, Slot-
ting, Boring, Cutting Off, Nut Tap-
ping, Bolt Cutting, and Milling Ma-
chines, Gear Cutters, Emery Tool
Grinders, Screw Machines,
Vises, Lathe and Planer
Tools, Drills, Taps,

And a variety of
Small Tools, Boiler Punching and Shear-
ing Machines, with lot of Small Tools,
Anvils, Sledges, Tongs,

Blocks, Rope, Bolts, Nuts, Washers, Packing, Pipe,
Fittings, Brass Valves, Bar Iron and Steel,
Steam Hammers, and three Rider
Cut-off Engines.

TeSLACK BARRELMA
1/ TGﬂu A SPEcmLTYML_.CJH.I. ERY

~ JOHN GREENWOOD &GO.
ROCHESTER N

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

Reirranen Taana DAwK, 10801 = :
sanTiRen Taaow Musk WL he Strongest, Cheapest,

and Best Fastening for
.| Leather and Rubber Belt-

ing. Beware of poor im-
itations, Nime  genuine
awithout rhm Trade Mark
and PICTURE on the
package.

| 5 Greene, Tweed & Co.
,_;K&M‘:&J 83n('hrlmherg st.,

Paresten Juur 81, 1883, NEW YOHK.

TRIUMPH WATER MOTOR

!Dnlr'lrm. Ohio. Best power for Ventllating Fans

and all Small Power Outflts.

PznrchE wsPAPE

The Koch Patent File, for preservinz newspapers.
azines. and pamohlets, has been recently improve a
pricereduced. Subscribers to the SCIENTIFiC AME m-
« AN and SCIENTIFIC AMERICAN SUPPLXMENT can be
oﬂfp ied for the tow price of $1.50 by mail. or $1.25 at t.he
ce of this paper, Heavy board rides; inscription
“SCIENTIFIC AMERICAN ” in gilt. Necessary for
every one who wishes to preserve the paper. Address

MUNN & CO., Publishers SCIENTIFIC AMERICAN.
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After being on the Market Four Years

The “ AC ME ?? still Leads!

Sizes One, Two, Three, and Four Horse Power. Arranged for either NATURAL GAS
or Kerosene Oil fire, as ordered. NO extra insurance required on account of the oil fire,
Send for catalogue giving full particulars and prices.

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. T.

Acme Anhml()c 8 alee?
Engine.—“Stationary.”

0l
Tank.

-, 3 i
When writin: m us rﬂenae mcntion qrw\wmr‘ I\Wm{u\ 3

PROPOSALS.

Pmposal sfor Machmer{(and Machine Tools fer
the U. 8. Navy Yard, Mare Isiand. California.
May 19, 1890.— Sealed nropnsals, endarsed * Proposals
for Machinery and Machine Tools, for the Mare Island
Navy Yard. to be opened June 1%, 1890, will be received
at the Bureau of Provisions and Clothing, Navy Depart-
ment, Washinﬁwn D. C,, until 12 o’clock noon, June 17,
130, and publicly epene'd immediately thereatter. 0
furnish at the Mare lsland Navy Yard, one universal
milling machine, ore horizontal bormg m.nchme, one
Saunders pipe machine, One pattern maker’s lathe,and
one iron planing machine. Blank forms of proposals.
containing specifications, etc.. will te furnished on ap-
plication to the Bureau, the Commandant, Mare lIsland,
or the Navy Pay Office, San Francisco. Cal. Thearticles
must in all cases conform to the Naval standard and pass
the usual Naval inspection. The Departuient reserves
the right to waive defects or to reject any or all bids
not deemed advantageousto the Government.
THeS. J. LASIER, Acting Chief of Bureau.

NOW READY.

BASE BALL. — A DESCRIPTION OF
the fzreat national game of the United States, by an
English writer, Jno. Newion Crane, with diagram of
the field and 7illustrations of players. Contajned in SCI-

THE DIRECTORY oF

1:<£ Elfl%ﬂrécs B N oo End fros ] motd Patem SU"G“UI’S,

Model Makers,
Novelty Mfg. Concerns

and all Professions and Trades of interest to

!\\I—"'\T‘IH!'- is now out.

Price, «~ - =~ =« One Dallar,
It is sent FREE and Express Paid, with a copy of

WEBSTER’S UNABRIDGED,

Third Edition, solidly bound in Half Russia, 1600 pp.,

Satara Be“ Dresslng full size, corrected by Prof. Goodrich, of Yale

College, to all Subscribers to the

CTIONAL

COVERINGS
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SAVE BELTING!

SAVE POWER' is acknowledged absolutely the Illustrated Weekly,
|| he it Gtara Bl Dressing
marke 3 ressing
SAVE LABOR! Freserve:] belting, a‘l)l tlzt;l same JUURNAL UF USEFUI. INVENTIUNS;
me rendering pessible the run-
SAVE MONEY! ning n]f 100:?1 ble]gs audbdr]m.;zg;vay ¥3.00 peryear. with above PREMIUMS.
entirely with slipping belts. Man-
Ordt.r J‘i( TPrinl | ufactured by LeNNOX & Briaes, |7 &4 B:oadway, ITewr Yorlz.
Package. Leather Mtrs.. Haverhill. Mass. _——

Barnes Foot-Power Machinery

Complete outfits for Actual Worksnop
Business. A customersays: * Consid-
ering its capacity and the accuracy of
your No. 4 Lathe. [ do not see how it
can be produced at such low cost, The
velocipede foot-power is simply ele-
gant, 1 can turn steadily fer a whole
day, an at night feel as little tired
as if 1 had been_ walking around.”
Descriptive Price l.ist Free.
W. F. & JOHN BARNES CO.,
1999 RUBY ST.. Rockford, .

PATENT Dll]l L Hl CH,
for holding either Straight, ‘Uaper,
or Sqguare shank tools. Send for
to STANDARD TooL Co.,
nn .. Manufacturers of
Drills. Taps, Reamers, Mill-

hu.' Lult ers, Chucks & Special Tools,

cul.ulcu.
' C| ! 11

MACHINERY,
EL E. & B. HOLMES
BITFFALO, N. Y.
ALSO A FULL LINE OF WOUD WORKING MACHIN ERLY,

ROCK BREAKERS AND ORE CRUSHERS

‘We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con-
talning the invention described in Letters Patent issued to Eli W. Blake, June 15, 1858, to-
P.'ether with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted
11th and July 20th, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are constructed
un er these patents.

FARRE!. FOUNDRY & MACHINE CO., Manufacturers, ANSONIA, CONN.
COPELAND & BACON, Agents, NEW YORK and PHILADELPHIA.

THE “FISHKILL” CORLISS ENCINE

COMBININC A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY.
Fishkill Landing Machine Co., Fishktll-on-Hudson, N. Y.

CRANE'S PERFECT WATER COLOR MEDIUM.
This Medium makes all colors flow freely, adds to their brilliancy, makes
them less sensitive to light, fastens the first waush against disturbance in re-
touching, makes colors adhere better to the pawer, and the paper needs no pre-
vious wetting. For Architects and Artists. By muil, 25 cents.
Manufactured by THE FREDERICK CRANE CHEMICAL Co., Short Hills. N. J

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

PROVIDENCE. R. 1.

JINSULATION, FIRE

PROOFING, and DEAFENING.
Pamphlet and Samw]e Free.

WQOL Western M"}f&a[l), 0olgl Co.,

ALUMINUM.—DESCRIPTION OF THE
method of manufacturing this metal from cryolite ns
practiced at the Alliance Aluminum Werksat \Wallsend.
With 8 figures.  Contained in SCIEFTIFIC AMERICAN
SUPPLEMENT, No. 731. Price 10 cents. Tobehad at
this office and from all newsdealers

, New VINEYARD. BIGYCLES

1l Steel, Tubder tire
Kg grade.— cowhorn bars,spade bandles,
by Kirkpatrick saddle; Warranted one year.
50-in, worth $55, for$32l44 -in, worth $40, for §22 l NVENTORS!--We make anything you want. trom a

NICKEL PLATING

8&POLISHING MATERIALS.

ZUCKER & LEVETT

CHEMICAL €2 NEW YORKUSA.

NICKEL ANODES,

NICKEL SALTS,
ROUCES,
COMPOSITION,
BUFFING WHEELS,
ELECTRO & NICKEL
—~_ PLATINC OUTFITS.

48.In. worth $50, for £ | 42.in. worth $35, for §20 Screw ta Complete Working Model. “Inventions per-

CATA. FREE.  46-in. worth $45, for $25| 38.in, worth $30, for $17
| fected, details worked out, drawings muade. Repaira.
Tangent spokesglextra. Easy payments. Agts.wanted Circulars sent. Rmail private workshops titted with

ROUSE, HAZARD & C0., 16 G Btreets Peoria IlL | jathes and complete outtits of tools to let by the hour,

day, or week to inventors for experimenting.
BKS TEN CENTS EACH!

. WEED & CO 106 liiberty btreet New York.
Address JOHN ZIMMER,
RAVEMONEY, Beforeyoubuyan

per night. A
light and pro-
fitable bursi-
anterns and Viewws of pupulur -«ub-

51 South Hauk St., Albany, N. Y. $| 0 ﬂﬂ ID $50 00

ness. Magic 1

ects,  Catalogues on applicatior Part Optica
BIGYGLE or TYPE“HITEH; .nhurrunu_ul \:I|-‘1I(ur!|"-?uull -IIM.u_h l.JLI‘IIl'E I‘IC
Send to A, W. GUMP & CO,, Davrow, OHIO, l.- ma NA=SE, 88 Madisxon Street, Chicag .III.

fur ricez, New Bicgc!as at reduced prices,
400 se cond-hand ones, BIcyoLes, Guns

Fan and TYPE-WRITERS taken in EXCHANGF

Scientific ook (Latalogue

RECENTLY TI'URLISHED,

Our new catalozue containing over 10U pages, includ-
ing works an more than fifty difterent subjects. Will be
mailed tree to any uddress on application.

MUNN & Co., Publishers Scientitic American,

361 Bmmlwuy. l\ew York,

ROSE POLYTECHNIC INST UTE
TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING.
Well endowed, well equlpped departments of Mechanical and
Civil EDEmeenng Llectricity, Chemistry, Prawing. Shops and
Laboratarics, Fxpenses lnw Address €0 A Waldo. Librarian.

SUTTON RING PA C?‘m mmes

POSITIVELY ANTT FRIZTION,SPECIALLY ENDORSED FOR HIGH 9
SEND FOR SAMPLE PACKAGE AND PARTICULARS TO ERIE RUBBER C9 . ERlE PA: LY. S A

HAT Uncle Sam and Aunt Columbia. think, eétc., of
ASHINGTON and Seattle its Metropolis. Addreﬂs
[Eshelman, Llewellyn&Co. ,Seattle, Wash.

Aninvestmentof thisamount

and 85 per month will realize
{0 the purchaser 100 per cent.

Tt o 0 years{_®ne of the best sub-
urban propertles in Tacoma, Wasgh., on

the Jin. “streetrailway connecm}rg two

flourishin.  ci*irs. Price of lotq &'00;
corncr lots, 8125. Write for 1ars and particulidrs. A
liberal cancession made to parties buym%m large quan-
titica for cash. Reference, Washington National Bank.
B. N. NUIMETTE, 1816 Paclfic Ave., TaComa, Washington.

CELEBRATED
PIONEER RUBBER PACKING

NESS & HEAD NOISES cum b!
eck’s INVISIBLE TUBULA!
USHIONS. Whispers heard, Com-
tortable. Successtul where all Remedies FatL. Ills. book &
proofsfree. Address ¥. HISC0X, 853 Broadway, New York.

ICE and REFRIGERATING MACHINES

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York.

xperimental Science,

ro e
BY GEO. M. HOPKINSs.

740 Pages. 680 lllustrations.

— - -

PRICE, by mail, postpaid, . « . .

SEND for FREE ILLUSTRATED CIRCULAR and
Table of Contents,

$4.00

MUNN & CO., Publishers,

Ottice of The Scientific Smervicay,
361 Broadway, New York.

IDEAL MUSICAL BOX

1s the lL.ateat Invention in Swiss Musical Boxes
1t in the Sweetest and Most Perfect Iustrument
for the Parlor. Any number of tunes cun be ob-
tained for it. The Fargest stock of Musical Boxes in
America. Send 4 cent stamp for 1lustrated Catalogue.

JACOT & SO 800 EROADWAY,

FOR SALE ATA BARGAIN!

the 8agamore Manufactur-
ing Company, formerly tite Victor Mower Company.
consisting of Machine Shop with Iren and Wood Work-
ing Machinery, a Large Foundry with complete oufit,
Steanm Engine and Boiler, Storehouses, etc. Located on
the Boston & Albany Railroad at Niverville, N. Y. (Kin-
derhook Station, near Albany). Railroad track runs
into the works. For parucu]ars enquire of the

FARMERS NATIONAL BANK,
F. C. HAVILAND, Cashier. Hudson, N. Y.

The plant lately owned b,

Gates Cormsh Rolls Pulverizer

Simple, Durable, Compact, Dustless,
and a finished product direct
from the machineas.

The best Ore Granujator for leach-
ing and concentration.
MANUFACTURE ALS®
Gates Rock and Ore Breakers
Address for Catalogues

GATES TRON WORKS,
850 C =o. Clintou St., Chicago.
215Franklin St., Boston, Mass.

THE BEST L| I.IME KILN KNOWN

or no pay E, Rochester: N. Y.

45>

-DIVING APPABATUS -

AND FIRE DEPARTMENT SUPPLIES
A.J.MORSE & SON 140 CONGRESS ST BOSTON

T'E St:iemlfic American
PUBLICATIONS FOR 1890.

The prices of the d|ﬂ‘erem publications in the Unitel
States, Canada, and Mexico are as follows:

RATES BY MAIL.
The Scientiic American (weekly oneyear 3
The anermﬂc American Supplemem (week]y), one
yea

$3.00

5.00

The SClennﬂc Amemcan, Sp‘lnlﬂh demon (monthly)
ope year, - s+ . . . .

The Scientific American, Archltects and Bul]ders
Edition (monthly), one y . . 280

COMBINED RA’I‘EQ
The Scientific American and Supplement, . . 7.00

The Scientific American and Architects and Build-
ers Kdition, . . . b

’I‘he Scientific American, Supp]emem and Archi-
ects and Builders Edition 9,

Proportionate Rates fm' Suz; Manm

This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

MUNN & CO., 361 Brandwuy, New York.

WORKING MODELS & LIGHT MACHINERY.

INVENTIONS DEVELOPED. Send for Model Circular.

Jones Br
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