28 This 3.element high-vacuum tube
has directly heoted cathode, cylin-
drico! metat onode and spira! wire qrid

ribbon spiral, Fig. 14 to 16. The heat-
ers aro tungsten or it lyb.
denum-alloy wire and the enclosing
sloeve of spiral is & nickel alloy conted
with an electron-emitting materlal, The
beater is insulated {rom the sleeve and
is used only to bring the siceve and its
coating'to an electron-emitting tempero-
ture. Uselul electron emission does not

take place [rom the heater wire. One of -

the advantages of the henter-cathode
design is thot it permits close spacing
between ‘cathode and anode. Directly
heated cathodes heat more quickly than
indirectly heated ones and are used

where quick heating is needed. When-

cathodes are indirectly heated a much
larger eleciron-cmitting surface can be
heated efficiently; consequenmily they
are ‘used for medium and large cur-
rents, Later we will discuss other means
of liberoting electrons from a ¢athode,
as by s light beam in the photoclectric
tube and an arc In the mercury-arc
rectifier.
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Cooling-wolter wlllaur..r
Corhook~cooling fockei

Arc-slorting devic

29 J-element electron tube has indirect-
ty heoted metgl ribbon cathode,
dome-shaped enode and carbon-disk grid

M.odo Matarial.
tube has on electron.producing element,

just described, and an el 1

Every electronic

3 cury-arc roctifiers operate on some
;}rl«:iple os glass envelope tubes in 28, 29:

anodes in modern electrun tubes

s0 Is now little used for that purpc.;a-’\‘ L
Heat-dissinath

ing element, known as the plate or
anode. The earlier designs of anodes
were in the form of a flat plste, Fig. 17.
Frequently two plates weére used in

lities of molyb’ I8

denum are.not the best, but its other

characteristics make 1 a desirable )5

anode material and it is quite ex
sively used. Roughing of its surfsce by’

parallel, with the cathede b Be.
cauge of its form the electron-collecting
element’ became kiown as the| plate,
and is (requently called that today even
though snodés are gencrally cylindrical
or oval in construction, Fig. 18 to 24,
To be satisfactory, an anode material
must be reasonably easy to form into
shapes, must retain its shape at operar.
ing temperatures, radiote heat readily
80 it operates at o reasonably low tem-
perature, have a low gas comem and
be easily degassed when the vacuum is
created in the tube. Tungsten was one
of the first. materials used for anodes.

* carborundum blasting and the addilss,
of fina, Fig. 19 and 20, improves the. (R

shapes, but it has low hest-dissipatind

thermal qualtities of anodes made olb
this material,

Graphite, snother commonly used;
material for anodes, contains conslder
ably morc absorbed gas than some of
the others. It is, howaver, readily
degassed, has good heor-dissipe!
quolities, can be readily formed ini2
modern anode shapes, and does 00
warp beceusa of high tempersture. ﬂl'_
21 to 23 show forms of graphite anode.

Nickel readily forms into 88°C%

0.4,

It has many of the qualitles desirabl
for snode material hut s difficult to
fabricate’ Into 1lie shapes required for

qualities. Treating tho outside suclscty
of theso anodes to a thin layer of
{Continued on page 130)
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yarwey

yarwey

e service, l
real economy to boiler plant operators.
s bave o seat to scare, wear, clog and

¢ N BOILER
"BLOW=-DOWN

SERVICE

they eliminate the commonest source
T ouble end expense in ordinary blow-off

Yacway Seatless Blow-Off Valves

5 Lubrication is usually the oaly mainte-
ce they require.

jawoduced the seatless principle

biih the balanced sliding plunger many
win.

has constantly improved and

so . .
Fjsped it to meet modern service cequice-
ats, Mechanical and metllurgical research

,z‘-.Yuwny’s own Steam Laboratory antici-

'fn‘m changing conditions ... keeps Yarway
Yilve design ahead. .

‘ﬁerc is 8 Yarway Blow-Off Valve for
ry pressurc.

4 l.;(ﬂ FOR FREE BLOW-OFF VALVE BOOXLEY. PLEASE
DICATE THE PRESSURE OF YOUR BOILERS.

ARNALL-WARING COMPANY
We 100 Marmnald Avenve, Philadeiphla 18, Pa.

bovr)-Cross sectlon of T
:ul:ﬁ Angle Valve, flanged.

ON: After valve hgl
opﬁcﬁfrs:!wlder on balanced

tunger contacts upper ‘ollo-l
belpw

¢los

rnrclng it down into
pressing packin

Py fears

above and
making an absolutely tight valv
* Below)—Type “B" BslsncedH3
s’l\:n:e,)r. P:gkin; Rings and fGlia
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