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Ttles Some temperatuve and emission characteristics of the S0Pl
compared to the 21ATPLA.

I, Object of report

To present some emission and cathode ﬁampei"aﬁme data of the
Sl for comparison with our standard produab,

IZ. DPigcussion

It has been noted that some 9QPlL tubes show en exireme emlssion
sensitivily to underhsating at sero bise opsratlon, and it becomes
immediately desirable it determine whathor this choractoristic may
bs a couse for undesirable performance charsehcristics of the tube
under chagsis operating voltases, and, if go, whether this characteristie
may be due to the design of the gun structure, the materisls ox
comperent parts of tie cuny or to less than eptimm rmocesging
sshedules, Emission and eathode bemperature data have been haken
on the 9Pl and the 21ATPhA. Alsc, some opsrating characteristics
of the GAFL receiving tube-ewhich uses & cathode identical with the
cns uged in the 9GPle-have bean debermined,

IOI. nata

Since the grapbs are completely gelfeexplanatory it sesms unmecessary
to present the data in any additional form. The 12% spreed of hester
current (6F on either pide of rated velus) ropresents the changs in
current which occurs with a £ 108 to <107 swing in heater voltage
frow rated value. This is the toloramce within which the tubs should
oparate satisfactorily. :

Tubss K, M, 0 and Q, taken at random from the factory. were
first discovered to be emission sensitive wibth heater currant by
Williem Liggett, In order te verify these rather disturbing
findings and to obtain additicnal. independent data, thoce same tubag
were vead agaiu and plotved by myself and Williem Kiresz, Both seta
of data indicated the sme characteristic=-twhon the eathods temperature
(determined by heater current) was decressed, there was & large changs
in gero bias emission. The emiseion volues at eagh polat were higher
in Ry readings beeause the grid 1 and cathods were tiad together < \)
to give true morv blas, while in the readings token for Liggett -~

the grid 1 supply was turmed to sero bub still conmected waich - ¥-'
allowed a very small bias to build up, @é\- \o S N
< RO%
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Next, a larger random gample wag heken from the fackery on a
difforent day %o sse if this charscterigtic is really iypieel. It is.

It was next decided to check cur standard product, as represented
by tha 21ATHA, The eperating surrcpd is comfortably bsyond the kree
of the curve;

Since tha operating characteristies of the tubs in a chassis
in the field is & prime design critsricn; tubes K, M, O and Q were
biaged such that the cathode ocurrent was 80 microsmperes (a practical
average .o, level) ut a heater curremt of 300 millismperes. With
thig bias maintained throughout sash »un, the heater current wes
varied and em!sgion changs recorded,

Since wa are using the same esthods whioh is used In the GAFL
tubs; some data for curves was taken Irom thres of these tubes
chaclk: thelr enission sensitivity to heater currsnt changes.

8ince emigssion characteristics so basically devend on temperature,
values of temperature versus heater currert were taken for the 9QFL
and the 2IATPYA, A thermecouple spob welded to the cathode was useds

¥, Comclusicns

The 9Qrh is emission sersitive, at the yern biss conaition,
to underhea®ing while the 2IATPLA is not., ITn Fig, 1 there is an
indleation that this sensitivity may be relaied to emlszion tuildeup,
which, in tun, is related to procesging. tui the deta is not sufficient
to state this corcivaively. When biased to i1ts operahing condition
(see Fig, 5) in e chassis the sensitivity dimimighes wntil 1% beconmes

- almost Indisesrrdble zs far as ragter brirhtness is concernad, Of

courss, 2 tube mush operate vroperly (spaceecharge-linited) while

a signal is baing applied; and this signsl can pulse the instantansous
potenidal betucen grld l-gcathode to gero. However, 1 belisve there
showld ne furiher studies conducted comparing pulse smission with
zaro tlag gteady state aemisslon in wegards to this gensitivity o
underheating. Posaibly this sensitividy will be neglizible under
mulse condibions whigh; after all, «re the conddiions of a tube
recelving a T.Y, signal.

The GAF) receiving tube disploys the sams type of sensitivity
to underheating as the 9GPh, Sincs the suissive state of the cathods
{ temperature-limited or spece-charse«limited) depsnds on the plate
vollnge applied, this date was %aken with rated plabe voltags, then
with ore half of rated vol s and sven one curve with one fourth
of rated voltage. The same eharsgteristic persisted throughoub.

- The sapawrison of cathods temporatures and temperature changes

‘with varying heater ecurrents botween ths 9QPh and the 2LATPhA

indicate no problem in the design of the guom structure., Although
the averagze tampercture of the 9CPL is 80790 and the average for the
21ATEIA 15 866%C, botk are within the rangs of good oxide-eoated
cathode cperaiion, The ayerage itemperature change of the SOPlL for
a 6% current changs is 66°C compared to & change of 5L for the
Z1ATPA. The difference is negligible, The emission was read for



cns 2LATTRA at a temperature of 8250 and the temperature wes inereased
end decreaged by 12°C; the chengs in emission was 10 mievosups.

It has beon moted that the JQFL cethods is furnished to us with
& double cerbonate emission coating, wiile owr standerd product
uses & triple carborate coating. It is a wall establishad fact thabt
the wriple carbonate produces a lower work funetion than the double
and, consequentlys gives hetter emission at lower tsmperaturss.
In Anpiston, where the 9GPL cathods is spraysd, tle experience
has besn thai the combination of cathode base alloy 220 and triple
carbonate ecoating ig conducive to flaking of the coating, so the
double carbonate was chosen for whe GAFl, However, &b the Syracuse
Tube Flant the tripls carbomats has been used succsssfully with alley
220 for yearsy therafore, 200 cathodes sprayed with KA triple
carbot::te imve baen ordsred and will be built into tubss promptly
and tﬂdc ’

4 substantial amount of experimentation bas bzen accomplighed
by B. Charies in the variastion of activation schedules %o determine
whather the opiimm schedule iz being vsed wibh this double carbonzie.
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