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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
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A a A, a P P »p B,
6 6 5 & B, b Cc C ¢ S, 8
B B B ¢ Ny IR T m Ty &
g T r r s G, g Yy Y y U, u
4 a o é B, & @ ¢ ® ¢ F, £
& E e E ¢ Ye, ye; E, e¥* X x X «x Kh, kh
l How X x Zhy ' zh U u U y Ts, ts
3 a 3 3 Zs Z Y y ¥ Ch, ch
¢ U ou H u Tt W ow U w Sh, sh
M oi A Y, y W U Shch, shech
& H K K «x K, k b b b "
4 Ui b/ g I H b N u VS
(T M M M, m b b b » !
H H H « N, n 3 3 9 E, €
0o 0 o Q4 @ K D » Yu, yu
5 n n ESP A A A a Ya, ya

*ye initlally, after vowels, and after », b; € elsewhere.
When written as € in Russian, transliterate as yé& or €.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

& Russian English Russian English Russian English

sin sin sh sinh arc sh sinh:i
B cos cos ’ ch cosh arc ch cosh_1
' tg tan th tanh arc th tann_j
& ctg cot cth coth arc cth coth_3 !
1 sec sec sch sech arc sch sech_j ]
; cosec ese ¢seh csch arc csch csch

Russian English

e

rot curl
1lg log
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EXCERPT FROM "THERMOELECTRONIC CATHODES"

N. D. Devyatkova, Corresponding "ember of the AS USSR

Operating Conditions of Cathodes in Instruments

In experimental diodes with cooled copper anodes, pressed and
impregnated cathodes in static conditions permit taking current up
to 10 A/cmz, and in pulsed conditions - up to dozens of amperes

with 1 cm2

. With the use of cathodes in instruments, as 1n the
case of oxlde cathodes, this current density must be decreased by
2=2,5 times, This is due to more complex operating conditions in
the instrument (the large number of parts in lamps, impossibility
of sufficiently efficient degasification and cooling of electrodes,
ete.)

In instruments, as with the experimental diodes, with an in-
crease in the emitting surface of the cathode, the maximum possi-
ble current density taken from it in static conditions decreases.
This phenomenon can be explained by the fact that with an increase
in power dispersable on the anode, separation of gases sent to the
cathode increases. Even with comparatively little heating of the
electrodes, gas pressure in the instrument sharply increases and
emission of the cathode falls,

On the other hand, a decrease in the area of the emitting
surface of the cathode permits increasing the density of the taken
current only up to the determined 1limit; in the case where the
surface of the emitter 1is too small, it 1s easlly contaminated by

the remaining pases.

Pressed and imprepgnated cathodes can be used in instruments




with taken current in static conditions from 0.5 to 6 A/cm2 [36].

Here, their service life, depending on the current density, fluc-
tuates from several thousand to several hundred hours, These im-
pregnated cathodes with a small area of emitting surface, which
permit taking current with density significantly greater than 6
A/cm2 in conditions near impregnation are also known,

The use of these cathodes in static conditions 1is of special
Interest when they are used in some instruments in the SHF range.
However, the use of cathodes in impregnation conditions, or close ' i
to it, will encounter extremely serious difficulties as a result
of the insufficient stabillity of their emission, Therefore, the use
of these cathodes 1n series production of instruments 1s possible

only with the satisfaction of the following conditions: an extreme-

ly high vacuum in the instrument, absolute stability of tempera-
ture, and a high level of technology in the production of electro-
vacuum instruments and cathodes,

Pressed and impregnated cathodes are rather widely used in

backward-wave tubes, traveling wave tubes, and klystrons, mainly

in static conditions with the taken current density at 1-3 A/cmz,
in which regard the conditions of spatial charge are characterized
f by the fact that the change 1n fllament voltage of the heater by
. 15% from its nominal value (with the cathode's temperature at 1150°
C) should not cause oscillation in the cathode's current more than
5-7% from its value with nominal filament voltage and direct anode
current,
Impregnated cathodes are also used in magnetrons. A compari-

son of the behavior of impreghated and oxide cathodes 1n mapgnet-




e A I T

e

rons E20] shows that an oxide cathode, which possesses a higher
derived emlssion coefficient, operates with short duration of pul-
ses, which 1s no worse and sometimes better than an impregnated
[cathode]. However, with an increase in duration of pulses, the
magnetron with impregnated aluminate cathode operates more stably
than an oxide [cathode] (the number of sparkings is less and the
anode current is more stable,) With intensive sparking and arc-
forming, which leads to a separation of gases, the surface of im-
pregnated cathodes, as opposed to oxlide, barely breaks down. The
density of current taken from impregnated cathodes can reach sev-
eral dozens of amperes per 1 cm2 with a service life of from sev-
eral hundred to several thousand hours, The service 1life 1s deter-
mined mainly by the temperature of the cathode and the reserve of
active matter in the sponge. Overheating of the cathode due to
electronic bombardment leads to a sharp cut in its service life.
Usually, the temperature of impregnated cathodes 1in magnetrons
fluctuates from 850 to 1000°C, With the goal of decreasing spar-
king and 1increasing service l1life, careful systematic control of
the cathode's temperature 1s necessary. For decreasing spraying

of barium on the anode, it 1s expedient to conduct vacuum treat-
ment of the cathode before its assembly in the instrument,

Desplte literary data on the use of impregnated cathodes in
some types of magnetrons, the expediency of this use 1is necessary
to carefully study each individual case,

A serious influence on the operation of instruments (as in

the case of using L-cathodes) is rendered by evaporation of barium,

which 1s condensed on the electrodes of the instrument and with
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theilr subsequent heat-up evaporates, causing a so=-called sponta-
neous growth in current, hampering the operation of the instrument
(see ch, 5=5), With a significant amount of barium and rapid heat-
up of electrodes the spontaneous growth in current changes to
"surging"; here, in the space between the cathode and the elec=-
trode, there sometimes arises green glow due to ionization of the
vaporous barium, Spontaneous growth in current occurs mainly as a
result of compensation of spatial charge of electrons by barium
ions. In the case when, together with the emitting surface of the
cathode, there 1s some kind of metal surface heated to a high tem-
perature (molybdenum housing of the cathode, cylinder, located
very close to the cathode, a holder, etc.), barium, evaporating
from the heated electrodes (from the network, anode, etc.), falls
to this surface and activates 1it; here we also observe an undesir-
able growth in current which hinders the operating conditions of
the instrument (parasitic emission.)

The probability of occurrence of spontaneous current grows
with an increase in temperature of the cathode and an increase in
anode voltage. The spontaneous growth 1in current is not observed
in the case where electrodes of the instrument have a temperature
less than 200 or more than 1000°C,

Sometimes, "spontaneous" current can be taken as "normal"
current for the cathode, A simple method which permits establish-
ing a difference tetween these currents 1s cooling the network or
the anode by removing voltage from them. With a rapid feed of vol-
tage to these cooled electrodes "normal" current of emission 1is

immediately fixed by the needle of the ampmeter and remains un-




changeable, With the presence of "spontaneous" current the needle
of the ampmeter, according to the heat-up of the electrode, shows
a gradual rise in current for several seconds, and sometimes also
a change of this rise to a "surge" in current.

With the goal of eliminating parasitic emission from parts of
the cathode which should not emit, and from electrodes on which
barium condenses, they can be covered with special antiemission
substances., Especlally necessary 1s protection against condensation .
of barium in those cases where in the instrument there 1is a net-
work positioned at a very close dlstance from the cathode; for
example, at a distance of dozens of microns (SHF triodes.) The
rather well-known antiemission substance - gold - can not be uséd
for application on those parts of metal-porous cathodes which
should not emit as a result of 1its comparatively low melting tem-
perature, Molybdenum carbide (30] is used abroad as an antiem-
mision substancej it is formed by applying carbon on the molybde-
num surface with subsequent heating 1n well-cleaned hydrogen at
1700—1800°C, and also platinum in conjunction with carbides ("C-
coverings",) Presently, for suppressing emission, we study car-
bides of tungsten, titanium, tantalum, zirconium, molybdenum sili-
cides, boron compounds, and also metals = zirconium, platinum, etc.

For decreasing parasitic emission it 1is also expedient to use

metal=porous cathodes with reduced speed of evaporation.
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