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WAVELENGTH

TECHNICAL INFORMATION
WESTERN ELECTRIC 72IA VACUUM TUBE
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DIMENSION ‘A" OF FIG 2 IN SNCMES -

WAYELENGTH AS A FUNCTION OF CAVITY DIM;!ETER‘
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The 721i is a double-gep gas-filled tube for use in pulsed uystehs employing a common antenns,uﬁértj-

The ultre-high frequency gap.is formed by two

dise elsctrodes; the auxilisry gap is provided by an igniter electrode and ithe adjacent disa.
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eularly those operating over the range shown in Figure 3,
than that specified for the ecireuit.
tion of excessive siresees.
R
tures outside this renge may cause mechanical failures.
behavior of the tube iz elsc tempersture dependent.
P iy
. sion cavities over the range shown in Figure 3,
3 cavity size is shown in figure 3.
S
oF 10N
R switeh.

The 7214 tube may be mounted in any position. It should be supported only through the aleotrical
eonnections to the disea, These discs must be clemped between mechined surfaces end rings conforming to the
dimeneions shown in figure 2, For easy insertion, the tube is supplied with  larger spacing between discs

When the tube is inatslled in the eireuit, the ¢lamping mechaniem must

deform the dises to meet the machined surfaces on s sontinuous cirele of contact with sufficient pressure to
provide a low resistence high-frequency connection. 'The mounting muat ‘be aonstruoted eo as to clamp the
tube without introducing excessive siresses into the tube sesls either as a result of initial deformation

or as a reault of ﬂiffgrantial thermsl expeneion over the expected range in operati
pearance of strain patterns in the tube envelope, when viewed in polerized Yight, i

temperatures. The ap-
ra qualitative indica-

Contaot to the cap terminel of the igniter electrode may be made by & quick release elip.’

The 7214 tube i intended for operation over the tempersture range from ~40°C to +100%C. Tempera-

4s noted below, under "operation™ the electricsl

The 72LA tube is pretuned to operate at predetermined wave lengths to within * 1% in fized dimen-
The mesn value of these wave lengths aa a function of the

These date apply t¢ tubes mounted inm cavities of the type sbown in figure
2. The correct dimensions for cavities used in service will depart from those shown because of the effects
of the input end ocutput coupling devicee and because of the need for tuning adjustments. ' The total range of
the provided tuning adjustment should excead the desired tuning renge of the system by 2% of the mean wave
length in order to compensete for the permitted variation betwasn the individual 721A vacuum tubes.

The 7214 tube may be used either as e receiver discomnect gwiteh or es a transmitter disconnect

When used ms & receiver disconnect switch the tube and ite mssociated cireuit effectively diamcon-
pects the receiver from the systez during the trensmitting period.

The isoletion is not complete; the

amount of leskege power, i.e. transmitter power reacking the receiver, depends upon the adjustment of the
_circuit and to & less extent upen power of the transmitter.

the leakage power (other than those necessary to maich the impedances st the input {o

Chenges in the circuit edjustment to decreese
the 7214 tube ecireuit)
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will result in en increase in the low level loas which is introdused in the received signel path. The ap-
proximate relaticnship between the leakmge power and the ultimate low level lose for matched input condi-
tions is given by the expression: Po~K -IIE_ watts. ihere X is m constant depending upon the tube and

its cavity design and to & alight extent upon the transmitter power level and T is the frection of the re-
eoived signal power which gets through the eircuit, The low level loss expressed in db (10 logyg -%—J is

normelly adjusted to approximetely 1 db. The velue of K incremses gradually with temperature over the re-
conmended operating range. Eicessive values may be obtained at temperatures both above and below this rangs.

Additional leakage power reaches the receiver ms a result of direect coupling between the transmitter
and the receiver. Some direct coupling cecurs within the tube cavity itself through higher order trensmis-
Bion modes which do not execite the tube. The amount of this direetly eoupled leakage power depends upon the
size and shape of tbe ocavity and the type end relative positioning of the input and output devises. It
varies directly with the transmitter power level and normally is important only in high powsr syatems. The
directly coupled ati{enustion is vsually of the ordar of 80 db unleas apecial preceutions ars teken to in-
cromse it. A rough check oo direect coupling may be mede by dropping the transmitter power level end obwsery-
ing the chenge it the leekage power.

The recovery of the tube after the transmitting period is not instantenecus, The additional losa at
the end of the transmitting period veries with the enbient temperature from & few db at tpmperatures of 20
degrees centigrade or higher to approximetely 50 db at & tempersture of -40 degreea. At normel temperatures
this lose decreeses rapidly with time, returning to within 3 db of the ultimate low level loss value in ap-
proximately 2 microseconde.

N The power dissipated in the tube during the trsnsmitting period varies with the transmitter power

with the effactivenena of the cirsuit and with the eireuit edjustment. The approximate relationship is

“y1/2
given by the azprnsslpn. Pg = —g%i—) / , watts, where P is the trensmitter output, end K and T have the

same meaning as sbove, The life of the tube may be materially increased by maintaining PB at & low value.
When used ep a trensmitter disconneet switeh, the tube and its amsoeiated circuit effectively dis-
connect the tremsmitter from the aystem during the receiving period. Some low level loes is introduced eo
that of the received powar only a definite fraction F of this will be directed toward the receivér. The
power dissipated in the tube during the transmitting period varies with the circuit adjustment, being given

1/2
by the expression: TPgp - (—%E:If-) /2 vatts. vhere the symbols have their previcus mesnings.

The resonant frequency of the 72li tube and its aspociated ecmvity is tamperature dependent, ehifting 0 to
0.05 megeeyele per degres centigrade over the range from -40°C to +100°C.

T .-
Since the constant I is a function of both the tube mnd of the cavity design, satisfaciory operation
can be obteined only with properly designed cavities. A memaure of the goodness of the cavity design csn
be obtained by memsuring Q,, the unloaded cavity §. For cavities designed to operste at the same wave
length the values of K will vary direcily as the respective velues of Q,. In gemerszl, e carity with a Qp
velue less then 2,000 will be unsatisfactory.

LIF: :
The life expectaney of the 721A tube will vary greatly with the power dissipation requirements which

the system places on the tube.
SIARTING DISCHARGE : :

' When the 7214 tube is used to protect receivers-which may be demeged by a temporary overloed, e
contisuous low current diecharge must be meinteined between the igniter and the adjecent copper dise. The
1gniter should be negative. An 800 wolt d-o¢ source with a current limiting resietance of sufficient value
to limit the discharge current to approximately 0.2 za; is -ntisfnotcry. When the atarting discharge is
not raquxrad no coonection need be provided to the igniter. : ’

RATING .
. Por the 7214 tube mounted in eavity shown in figure 2 with dimension A of 2.000 inckes.
Operating wWavelength (B)21% As specified for the type
Minimum unloaded 3 (3g) 2500
laxinum instentaneous dissipation 100 Wetta
Lexinum averege dissipeation 1 Watt

-

Yaximun value of K when operated within
the retiogs {in cevity shown in

figure 2) 10 Milliwatts
Haximum starting electrode strike voltage 800 Volte
Maximum sterting electrode sustain voltage 500 Yolts
Hinimum sterting electrode sustain voltage 400 volts
Maximum starting electrode current (o be

linmited by a series resistance} 0.2 Yilliampere
Qperating tempereture racge ~40°C to +100°C
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