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Zurpose:
The objeet of this investigation was to determine

the time required for the anode to reach a stable operating
temperature, in order to estadliish the minimun time for a
thorough peak inverse voltage test.
Apparatus Tested: |

Three Catalog /189049 Tungar Bulbs (JiN4B26) con-
taining thersocouples and exhsusted in the leboratory according
to the standard bemech exhaust schedule were used for these

tests.
Susmery:

The ocurve of temperature rise is substantislly
flat at the end of five minutes, et which time the top side
of the anode has reached 96% to 1001 of the final value.

It was recommended to the personmel of the JITEC
Subcommittee on Tungar-iectigon types that the minimux time
limit for JiN-li cperation test F-éN be changed from the
thirty seconds of the present issue or the two minutes pro-
posed by Continentsl Eleetrie Company te five minutes.
(Reference: The author's letter of June 16 to r. Lewin.)
Execedure:

Temperature resdings were taken by means of a
thermocouple resting against the top side of the graphite
snode and with leads brought out to & thermocouple potentio-
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Reted filament voltage was applied to the tube under
test, followed in one to three seconds by the spplication of
reted meximum peak loverse voltage with s resistance load ad-
Justed to rated load curreat.

The data for ocurve #l of C-4108389 was taken with
L030" diameter iron-constantan Foxbore thersocouple wires
sealed in & pilneh at the edge of the anode flare. The seal
was protected with clear glyptel, but leaked enough on exhaust
(due to the missetoh of the thermal ecefficlents of expunsion)
to prevent the obtaining of good performance characteristics.
intermediate leads of tungsten were tried but caused spurious
tespersture readings due to the zli&ug teaperature of the
effeetive cold jJunotion; i.e., the welds between the T.C. wires
and the tungsten.  n attempt was mede So swage the wires flet
to reduce strains in the sesl but the wires were burned in two
at the thinned section during the sealing operation. The use
of greded seals in conjunetion with 2 pletinun-iridius therse-
couple wes not thougnt practicel because of the high baking
teuperature required on exhaust--800 ¢, Tubes having charac~
teristics within the published limits were obtained by the use
of 010" dismeter iron-comstantin kevers thermocouple wire.
A "pantieg” approximately two inches long of Honex glass was
slipped over the wires, heated, and pinched in the middle.
The pentleg protected the wires from the direct esetion of éhﬂ
flases as the assesbly was sealed iuto & tubulation at the
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edge of the snode flare. #Here again the seal was imperfect,

as the glase did pot form & bond to the constantin wire, but

the leaskage was slow enough to persit a normal exhaust treat-
ment. Clear glyptel was used on the exterior of the seal.

The tubes of curves £ and 3 (C-4108539) were prepared in this
way. Curve 4 was taken on the tube of curve £ after re-aging.
i speciel curve on Revere thermooouple wire plotted by

Re D. “yoen (11/7/44) was used up to 38C C. Above that point

Puresu of . tandards deta was used to extrapolate from the
fievere Curve. The d-¢ characteristiocs given are "hot" readings,
_re drap nt 6 smperes.
Resultsy
1. jeeuracy of Dats

The actual values of temperature listed are open to
guestion because of ﬁhu relatively poor thermsl contact
between the enode snd the thepmocouple. The tube of curves
2 and 4 was overloaded (I, = 12.4 Ade) until the ancde reached
8 tesperature of 844C as measured dy a Leeds end Forthrup
opticsl pyrometer. No correction wes made for absorption by
the glass envelope of the Tungar bulb, The thermocouple
indicated = temperature of 733C, 18¢ lower than the optical
pyrometer. The existence of physical contaet dbetween the
thermocouple and the anode was verified by a check for elso-
tricel continuity from the thersccouple leads to the anode
lead. The thermoocouple was then broken out of the tube and
checked at one point agaiust & standard in the laboratory,
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corroborating the millivolt-temperature scale used.

It has been suggested that a truer indicstion of
‘anode temperature might be obtained by pecking the thermo-
eouple imto a small hole drilled in the anode. The deter-
pination of anode temperature was, however, secondary to
the purpose of this report. This was, as stated above, to
detersine the time taken by the top of the ancde to reach
a constant btesperature. The top surface of the anode was
chosen s& the coolest regionm likely to resch a high enough
tesperature to form a chode spot and initiste a reverse
are. The location of the thermocouple hot jumetion is
sketched on curve C-4108339.

2. Diseussion of Dats

The curve (0-4108339) illustrates a tendenoy for
tubes operating at lower losses not only to stabilize at a
lower temperature but to stabilize more slowly. The recom-
m sinimun time of five minutes is Judged to be long
enough to allow for this tremd in both the 4526 end 4838
{Cat. 189048).

The question may well be asked--"What is the
dependence of maximum pesk inverse voltags upon anode tea-
perature?® If the anode be perfeectly pure end free of foreign
materisl such as megnesium from the getter, there prodably is
po conneotion between maximum veltage and anode temperature
within the operating range. Certain merginal tubes, mwu. _
have been cbserved to are back after a minute or more on
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voltage., It is theorized that such an sare¢ baeck is precipie
tated by thersioniec emission from some fmpurity on the surface
of the anods., To be uﬁ‘n. then, & tube should be operated
until the snode has reached it: meaxisum temperature, & process
requiring five minutes in the case of the 4nié.

A ourve of anode cooling time {C-4108341) taken in
the same manner as the heating ourves discussed above illus~
trates that twenty to thirty asinutes is required to ccol the
anode to room temperature with free access to e¢irculating air
but no foreed eooling. Iu fifteen minutes, the “off" tise
on intermittent life testa, 985 of the tempersture dyop has
taken place.

Curve C-41063540 was taken with & thersooouple taped
to the upper edge of the base and is included for reference.
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