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BOOKS ON ELECTRICITY AND MAGNETISM
JUST READY.

A Catalogue of Books on_ Electricity, Magnetism,
Electrical Engineering, Electric Lighting, 'E'lectrle Rail-
ways, Telephone, Electro-Deposition of Metals, Elec-
trotyping, Electro-Metallurgy, and Cognate Subjects.
32 pages. Sent free to any one in any part of the world
wbo will furnish his address.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
510 Walnut St., Philndelphin. Pn., U.s.A.

VANDUZEN =35+ PUMP

THE BEST IN THE WORLD
Pumps Any Kind of Liguid.

Always in Order, never Clogs nor
fraezcn, Every Pump Guaranteed.

10 SIZES.
2001 tn 12000 Gallons per Hour.
Cost 37 to 7 Heach. Address

THE E. W. VANDUZEN GO.,

102 to 108 E. 8econd 8t., Cincinnati, 0.
PORTABLE SINGLE RAIL SURFACE

Railway. — Details of construction and descriptinn of
rolling stock of a new system of portable railway which
may be laid upon ground that has received no special
preparation for its reception. With 19 1llustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
1014. Price 10 cents. To be had at this office and trom
all newsdealers.

DYNAMDS & ELECTR]C MOTORS

Our 10 to 75 light Dynamos are
pronounced a success bﬁ all
who have them in use. iz
grade, compound wound, self
oiling, self-aligning beanngs.
high efficiency and great durability
guaranteed. Lowest prices. Do your
. own lxjghtm; ,noexperience required
Send For cat alogue end prices. m-

L - plete plants furnished.

3 ROTH Blt 08, & CO., Mfrs..
j 30-34 Marvket Street

Chlcagn, 1ll., U. 8, A

R Boiler Feeder

For High Pressures!

WORKS AT 150 TO 20 LBS. STEAM
as easily as
OUR STOCK INJECTOR AT 25 TO 150 LBS.
May we tell you about it ?
PENBERTHY INJECTOR CO.,
116 Seveuth Street, DETROIT, MICH.

ARMSTRUNG S = PIPE *THREAUING
CUTTING-OFF MACHINES

Both Hand and Power.
Sizes1to 6 inches.

Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stocics and ines
wnirersally acknowledqged to be
t THE BEST. send for catalog,
THE AR_MSTRONG MFG. CO.

Bridgeport, Conn.

OB BREAKERs

D kLL OTHERS

H

»

ESI’IMATESfurn ished IorCOMPLETECRUSHING PLANTS

manufacture MINING MAGHINEHY ot every

description,
Gates jron Works,Depl C. 650 Elston Av.Chicago !If

23, USE GRINDSTONES?

[f so, we can supply you. All sizes
-, monuted and _nnmonuted. always
kept in stock. Remember, we make a
speciaityof selecting stones forall spe-
cial purposes. §F Askfor catalogue

The CLEVELAND ¥TONE CO.
2d I‘loor. Wllshlre. Cleveland. O

Thls beats Wlnd Steam or Horse
We offer the i
WEBN']‘ER. 23¢ actual horse power ,;

GAS ENGINE

for $1340), less 10% discount for cash.
Built on interchangeable plan. Built
of best material. ade in lots of 100,
therefore we can make the price. Box-
ed for shipment, weight 800 pounds.
Made for Gas or Gasoline,
Write for Special Camlogue
MFG. 0.

WEBSTE E
CHICAGO

107¢ West 15th Street

g The simplest gas and zasohne
engine on the market. Has no
equal for absolute, steady speed
and durability. Itis a dwarf
in size and a Samson in
strength. Catalogue senton
application.

MANUFACTURED BY
--3J. Jo NORMAN CO..
48 *A’" South Clinton St.,
CHICAGO, ILL.

Bur TELEPHUNES_/

That Are Good—Not ‘“Cheap Things.”
The difference in cost is little, We guar-
antee our apparatus and guarantee our cus-
tomers against Joss by patent suits. Our guar-
antee and instruments are both good.
Western Telephone Construction Co. B
250 So. Clinton Street, CHICAGO §
Largest M (mufa,cturers of
Telephones in the United States

TELEPHONES

for Long or Short Distance Use. Also
Interior or Warehouse Telephones. Sent
on trial to responsible parties. Sold thou-"'

sands during the last two years. every
one a success. |

§®™ Send for Circwlar and Testimonials.

Julius Andrae & Sons Go.,
NMILWAUKEE, WIS.

THE FADING OF PIGMENTS—A PA-]

per by Capt. W. DeW. A bney, discussing the action of |
the various rays of the spectrum upon colors. Comamed
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 6.
Price 10 cents. To be bad at this office and fromall

newsdealers.
NICKEL

AND
Electro-Plating
Apparatus and Material.
THE
Hanson & VanWinkle
Co.

Newark, N, J.

136 Liberty St, N. Y,

3 & 37 8. Canal 8t.,
Chicago.

ROCK e
EMERY

Physma] and School Apparatus

THE THERMOPHONE

A new instrument, for

Measuring Temperatures
Will take temperature of any-
thing at any range or distance.

= Circular free.
E. S. RITCHIE & SONS,
BROOKLINE, MASS.

-1

Fit any Mill Frame.

STAY SHARP.
NO PICKING.

From | to 40,000 Pounds Weight
of Upen Hearth, Chester or Bessemer Steel,

Trueto Pattern. Sound. Solid.

GEARING OF ALL KINDS, CRANK
SHAFTS, KNUCKLES FOR

T
CASTINGS e, gty =

ete., for Locomouves Steel cascmgs of ’every descmpm,on

CHESTER STEEL CASTINGS CO.
Works, Chester, Pa. Office, 409 Library St.. Phila., Pa

Keep Cool!

For Desk. Home, and
Sick Room. Six, eight,
and ten inch fans. Prac-
tical outﬁts 'l‘housands
in use.

$1 MOTOR OUTFIT
with fan, battery, and
pulley for running toys,
etc. KNAPP ELECTRIC
AND NOVELTY CoO., 45
Warren St., New York.

I i .
"ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illumin:nt, its qualities.
chemistry, pressure of liquefaction, its probable future,
experiments pertormed with it. A most valuable series
of articles, giving In complete form the particulars of
thls subject. Apparatus for making the gas. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998,
1004, 1007 1012 1014, 1015, 1016. 1022,
103' 63 =, e most recent apparatus of sim-
ple and more elaborat.e type described and illustrated
in special acetylene Supplement No. 103%. Price 10
gen{,s each. To be had at this office and from all news-
eulers.

Fastest Grinders Known.

MILLSTONES.

Sturtevant Mill Co.

They hinve a rane thai's
coall Lheie owu . oo .
are Lhostand

! THE NEW ard ol e
DEPARTURE i
BELLS Oy 0T

Made
ditferent
wrd prices. Be
Lusklet to 1T H
l AERTL

gExpert Train Running

,  For the month of May the record of train movement
on the B. & O. R.R. eclipsed the record breaking record
for April, when the Passenger trains arrived at their

destinations as per schedule ninety-five times out of a

possible hundred. The B. & O. Fast Freight Trains be- . —

tween New York, Philadelphia and Baltlmore on the
east, and Cincinnati, St. Louis
are being moved with an equal degree of precision.

MADE OF FINE CLOTH [N ALL POPULAR STYLES.

Equalin Fitand Wearto finest linen

Not to be laundered ; when soiled reverse, then discard.

LUXURIOUS and ECONOMICAL.

Sold at all leading Gents’ Furnishing Stores, but if not found
seml twenty-five cents for & bex of ten Collars j§
r five pairs of Cuffs, naming the size and style.
G@‘Sumple Collar and pair of Cuffs sent Jor @ CE
vaxusmm COLLAR Co. Boston, 77 Franklin St.,New York

AT

for Imvento

AAMAMBMAL

MESSRS. MUNN & CO, in connection
with the publication of the SCIENTIFIC
AMEHI{A N, continue to examine improve-
ments, and to act as Solicitors of Patents

n this line of business they have had nearly Fi ty
Yewrs’ experience, and now have unequaled facilities

In Over 600 Factories

CHEAP, DURABLE.
Grinds Everything.
Diamond Hardness.

8F™ Send for circular.

Boston, Mass.

HARVEY HUBBELL
Machinery and Tool Mfr.
Improved Tapping Machines

CREWS

Sample box free.
BR]DGEPORT, CONN.

VAPOR LAUNCH.

ine and helm controlled
%} from bow. Latest improved and
only 12 to 1 motor now ready for
che market. 18 to 40 ft launches
2,3,5and 7 h. p. Nolicensed en-
gineer or pilot required. Speed
and safety guaranteed. No dan-
: gerous naphtha or gasoline used.

\larule Vannr !.mnue co.. Jersey City. N. J.

ACETYLENE APPARATUS.—ACETY-
lene number of the SCIENTIFIC AMERICAN SUPPI.E-
MENT, describing, with fuli illustrations, the most
recent, simple, or home made and commercial apparitus
for generatink acetvlene on the large and small scale.
The gas a8 made for and used by the microscopist and
student; its use in the magic lantern. The new French
table lamp making its own acetvlene. Contained in
SCIENTIFIC. AMRERICAN SUPPLEMENT, No. 1057.
Price 10 cents. To be had at office.

- MONITOR
MAREGJAS

\c

NGINE%{D h}\UNGHES

HEAT
Swguf I%
GEIA.

% inm (OMPANY

MUNJTUF{VAPQR NGING

B GAana Rapios, MicHichs.
EALT=WR UFF JE, 2006 RTAT [N, YUNERAS. %% (A& (5.F FREE.
ONLY PRACTICAL MAGAZINE CAMERA.

SUNART’S

. B VENI, VIDI, VICI,”

SUNART MAGAZINE,
SUNART FOLDINGS.

Send for Illustrated Cata-
logue—2 cent stamp.

SUNART l’HO'l‘O (;0.‘ RO(HFNTER, N. Y.

RUSTABSE&‘!?EFY,E“EVEHI[
MANNOCITIN
"OPINIONS OF LEADI‘Nb AM. MF'RS"
OTTOGOETZE,U.SAGT.112 BROAD ST.N,Y:
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“EURE STEP"
r Gushion Tread Korse Shee.

Pritively prevents slipping, stumblizg,
Jar, pononsaion, ealking, or l‘lf[’l‘fl"l‘l‘lf..

i ragf sien] skeletin abde, poer foet
in shape, size, weight, and durability;
penvided with Hubber Cushion Tread
aflapted to take s firm holid apon £he
aund. IPriee peroaet, complote, §200.
By s, cwecielars send Frr'r.
¥ F.W. HAHN, Mir., 353 Grand 5t_,

N.Y

GUARANTELD

ool el Machine
L

.\L‘-ﬂ.ﬁi L'l N
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ENTS

Machine Screws for electrical purposes. |

Advnied and in use by Jeading Fire De- I
ntA, Livery and Private Stables,

EREAA Hmlrfct :
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the pre paration of Patent Drawings. qpemﬂcauons aud
the prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sentfree of charge on application, con-
tyining r.;!’ 1 information about Patents and how to prn-
cure therm: directions concerning Labels, Cupy righta,
Designs, Patents, Appeals, Reissues, Infringements,
Assignments, Rejected Cases. Hints on the sale of
Patents, etc.

We also send, free of charge. a Syn(){ms of Foreign
Patent 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. Pﬂ.ClﬂC
Builing, near 7th Street, WASHINGTON, D.
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SCROLL SAWS Zorosr ez, oy

eatulugue. Wilkiowon U, HE Haodolph B, (lh.lmo

KLINE'S PATENT IMPROVED

Boss Jar Holder and Top Wrench

Entirely new—Fits any jar.

No more burned bands in canning
fruit—No more broken jars while fill-
ing—No trouble to carry hot jars—
No more bad temper trying to open
jars—No more trouble toclose them—
‘Made of best steel wire and rubber—
Will last a lifetime. Price 50c.per set

1L LINE & CO., fra..
4 River -treu, ]<lurln, Pa.

Age’nts Wanted.

MANUFACTURE OF STARCH FROM
Maize.—By J. Kriegner. Full details of the process.
With one illustratien, Contained in SCIENTIFIC AMER«
ICAN SUPPLIIMENT, No. 101‘2, Price 10 cents. 'l'o be
had at this office and from all newsdealers.

ELS
| H-D GEARS umou MODELWORKS CHIGAE

«~_ DEAFNESS

= and HEAD NOISES relieved by using
i

: ‘ Wilson’s Common Sense Ear Drums.

| New scientific invention, entirely different
. in construction from all other devices. Assist the deaf
when all other devices fail, and where medical skill has
given no relief. 3afe, comfortable ana mvnsnble no
wire_or string attd.chment Write for pamphle
MANUNK (-.

EXRP ERIMEN'I‘AL WOk
cAT

WIILSON EKAR DRUM ((I,
Louisville Trust Co. Bunldmz, Lousville, Ky
B Mentwn tins paper.  and 1122 Broadway, :New York

‘THE PEERLESS
STEAM COOKER

Cooks a Whole Meal

Over One Burner,

on gasoline, oil, gas orcommon cook
stove. The steam whistle blowswhen
Cooker needs more water. No steam
in the house! No offensiveodors!
Burning,scerching or overcook-
ing impossible. Vegetables that al-
wayslose much of their flavor and
becomewatery,soggy and indigestible by boiling, are
made dry, light and healthful. Meats and poultry, no
matter how tough, are made tender and palatable. Will
Pay for Itself in One Season for Canning Fruit.
The Honsekeeper’s Friend; the Agent’s Bo-
nanza. Agents Wanted, eithersex. Exclusiveterritory.

4adress PEERLESS COOKER CO., Buffalo.N.V.

Mractical Gndde fur Fivemen, by W, W uh[*mxm.
E{Jnazeu The, Amer. Industrisl Pub (o, Hridgeport, Ct.
Thoroughly taught by re-

Shorthand b!h M all porters. Cetalogue and first

lesson Free. Potts Shorthand College, Williamsport, Pa.

#SCIENCE" L\ CHANICS.

DESCRIPTIVE CIRCULAR FR

ICE

M \( HINES, Corliss Engines. "l rwvers’
and Botrlers’ Machinevry. THE VILTER
MFa. Co., 899 Clintor. Street, Milwaukee, Wis.
TR
.

SUTTIEREAY. FETYETEITRRAN S DRRAL RS
i e b e o )
TYPE WHEELS. MODELS & . EXPERIMENTAL WORK_.8MALL MACHINERY|
NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 NASSAU ST N.Y, |

NESS HEAD NOISES CURED

me[uvl!lble Tubular Ear Cuahions. Whispera heard.

! Warranted to help more cases than all similar devices
comhined. Help earnas glasses doeyes. &1l F

F. Hiscox only, 853 Br’dway, N. Y. Send for bookof p-ru: i RE E

VOLNEY W. MASON & CO.

_PRICTION POLLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE, R. I.

HARDEST AHRASIVE KNOWN, EMERY AND
DIAMOND POWDER SUBSTITLTE. IN FLBURS
POwWDeR, GRYSTAL-WHEEL; SLAB & HONE FORM.
GO L0, Mﬂf-’orvf.xw.cm LTS 5.4,

Thase wishing tn hl" Te Drt-mnlt"ll tn rlu'

HRRDWARE TRADE

thri: ;z]r\ur Pennaylvaniy and Maryiand please address
‘A. I,y

l Ni:, \Iluili,\\ll "-B[Jllln

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood 'Tanks a specialty.
W. E. CALDWELL CO..
217 E. Main Street. Loumvﬂle. Ky.

WORK WANTED

A large machine shop with a complete modern equip-
ment would like to add one or two other lines of manu-
facture. Wouldbeglad to make bids on a line of light
or heavy machmer Addres

JIN a. y care of SC[ENTIFIC A‘VIERICAI\

lA

saves wear of chain, pre-

vents rust and increases
ease, speed and comfort.

c'clE c“AI" &&= It wiil pay you to
GRAP“ITE send 10 cents for sample.

JOS. DIXON CRUCIBLE CoO., JERSEY CITY, N. J.

RHOADS |EATHER BELT PRESERVER
¢wes LIFEFLEXIBILITY, AND ADHESIVENE SS.AN UNGUENT WITHOUT]
ROSIN OR CHEM\CALS 10 L8,CAN, FEGULM‘ PRICE S 2. 63.AND ACacs
BELT PUNCH PRICE S5O CENTS SENT FOR § 203 IFYQU MENTION SCIENTIFIC
RHOADS & SONS,MAKERS or'rHs RHOADS BELT.

.. 239 MARKET 37 PHILA. PA.

ATTENTION! INVESTORS
FOR SAILE:!

Foreign Patents—Canada, Mexico, England, Ger-
many, Austria, Be]glum, France, Italy, one of the
most novel aud useful inventions of the age. For
further particulars address, RYERSON D. GATES

108 La Saile St., CHrcaco. IrL,, U.S. A.

SMALL MOTORS for All Purposes.

The best manufactured. Specially adapted fo
a1l kir.ls of light work, sewing machine outfits
toys, dental drills, Jewelers’ lathes. models‘
etc. Send for Catalogue. The LLEAVITT
MOTOR CQ.. Manufacturers of Electric

Motors and Electrical Specialties, 12'2

nlltchell St., l’R()V]l)EN( E, R. I.

HY PHOT‘ sM ‘=1xty muthods my procens $2.

55
100 page ook, e, | Koy to Puwer,
3= Prof. Andersaon, 8. A6, Maannic Tomple, Lhimgu
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