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Bffect of Thermmal Capacity on Latings S Wy
Vae, Tubs inzge. Depbe “ . Noverber 7, 1940,
It has bheen chserved that the small F0-271 tube,vhen overating at:shert

‘wspots and low average currents, con con*rcl "7"0 gt as much currcnt asvthe
large Fo-258-4 tube., It wou‘d therefore, anpéar that the hisher peak cup—
rent rating of the FG=258-A at normal lem - spots is die more to this tubals
ereater mass than to dits greater cross—gection, cooling area s and volume.

The thought that our weldine contrcl tubes conld have hi"hnr ratings if
‘they had rreater fnormal_capanl*y was confirmed mathomatieally by the “nginﬂerlnt
Jenersl Department (see DP=26560), Arong other things, thnee caleulations in— ot
dieate that the “G~~35~A inmmer c1‘indwr temperature rises 759 .6 during a rated
A~cyele conduction period, This is obviously a very important factcr since a
rige of 75° C above a water temnﬁretura of AUC C gives a total temuerature in

the zlow dlsr'narge range w

A

This report outline% the results of preliminary tests made on the =ffech s
of increased masa on Fi-271 current—carrying ability, The particular Theayy' i

( =271 referred to was ﬁmde by soft soldering = copper cooling coll to the e
s inner eylinder and casting about 3 pounds of tin around thc coil and cvllnder.m,l*

i Results ' ~ f it

{A ' Tha attached curve sheet plots the peak current that con be handled at

i different spot lengths. The following tabnlar comparison is taken from these '
curves,

At 60-cyele sprots the various tuhes will handle umder phacse controlled

conditions:
F=271 - * 'pating Wi 950 amperes : ,
FG=R71. test on std tube 1950 n 1 archack in 300 cycles
“”—Q<§-A rating o 55 0 3500 0 M
~-271 test on heavy " ;. 5300¢ " No arcbacks
'FG—255—AFtest on std " 7300 M 1 arcback in 300 cycles
 Gomment

Tha heavy =270 Lube operated well abeve the FO-258-A rating (at low
averape currents),” This azein demonstrites the importance of close spacings
for pressure and lﬁniﬁqtion control. The clese =271 snacing morzs than

J' . overcame the F3-258-A advaniagres. of greater condensing area, creater crogg—
gection and ;reater volume, Ir other words, treméndous instantaneous 4
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pressure and ionization exdst in the PG-271 when srest, currents flow and great
blasts of mercury are produced, These can be folera*vd ‘because the limited
condensing area operates through such small distance:

Conelusions

1t should he possible to ﬁroduce a tubv h"Vl“” muach hivher rauin than
 the F(=258-/, by combindng: ‘

¥ 7 1y Jreater therrmal capacity
2e¢1.Close spacings '
3. Large condensing area
L. Large volumu. :

A theorétionl Timit' of about 40,000 amperes peak would anpear to be pos~‘“
sible at 440 volts rms based on the Kingdon-lLawton arcback data. Ule ‘should,
therefore, be able to reach at least the 15,000 amperes whigh is the next
standardized step above the FG-258-4, ‘ i3

Such a fube should not reguive larger cylinders, headers or anode sedls
than the present FG-258-A. Itywould, therefore, involwve a minimum of tool

: ( expense.

The appllrdfxon of these design prineciples to our smaller tubes: (FG-271  ,«
and F.~215—A; should allow their use at much higher ratlngso ; i

Suggested Program
i "

Since there is need for a tube hdri.n'7 hicher capa01ty +han the PG~258—A,
i+ bhese design principles. should be worked cut in this size of tube and proved
“dn servlce for as lons a period as possible, During this time the F0-235-A
and 7G-27) should be changed as little as possible, whicH §ill save Zngineer-

~dng and Factory time so badly needed for productlon operatlons at\prpsent,
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