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PENTODF, NO, 3 GRID MUTUAL CONDUCTANCE CHARACTERISTICS
' From; ' Goorge PRlackwell

This brief repcrt represents a smwsvey of the availeble information on Gm 3-P trans-
conductance frow suppressor-grid o plate, Some of the data presented here camse
from the files cf the Tube Design Department and more was gathered experimentally,
Ths procedure e to place fixed voltage (usually 250,100,=3 or 100,100,<3) on
plate, sorsen and control-grids rospeci:ively on the Miller Bridge, and then to
real Gm 3-F as a functlon of Eg;, At tho sane time a record was kept of plate
ourrent, screen curren’ and plafe resistance,

Throughout the report, 1t muet be kept in mind that particular numerical values
nen tioned apply on_ly to tubes with the seme plats diameter and number two grid,

Typas 78,657G,7E7 end 6SDVGT furnished exsellent deta, since test lots had been :
mace in which only %he #3 grid was varied, Thess are all variable-mu r.f, pentodes,
In addition: types 57, 53, 77, 6D6, 6K7G, and 6W7G were exemined, and were found ,
to agres with the bebavior of the four main types, :

Tyva 78

With type 78 tubes, raieing the plich of the suppreasor-grid ralses the peak value
of Gm 3-P, and causes the peak to oceur at smaller negative voltages on G3

(Fizure 1), Larger blas woliages on the ccntrol grid result in lowsr peak values
of Gm 3-P, as would ba expeoted, tut do not change the suppressor voltags at which
these peaks occur (Fizure 2), Tha use of 100, 100, =3 for the test voltages, in=-
sgtead of 250, 100, =3, results in a highsr value of Gm 3-P peak oscurring at a low-
er voltage then befors. These effeets are 1lluetrated in the graphs and in Table 1
below, Substartially the seme behavicr is shown by type 77. (Figure 3).

Table 1

Typa G3 TPl Peak Gm 3-P Pesk at Fg3 Test Conditions
’ 78 23 38‘3* “’30 Vo . 180’ 100’ .’3
21%,. 35;0 . ,3;3 1t ] 1
19 280 40 . " o n

*Probably comswhet low, due to use of only L tube.
Value should be average of ten tubes,

For range of lots, see fig, 4.

Abcve tests were with 680" i,d, nrlates where it was found that 21 tpi grids gave
curves aquivalent to those with 19 tpi grids of same size for other makes using
s730" 3.d. plates., (It was necessary to edjust the curve shape and loocation of
the peek bacause of usage in composite osecillators with No, 3 grid injection.)
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Type 7B7

Nine or ten test-lots of type 7B7 (skeleton plats) having a variety of suppressor-
grids, wers in the storeroom, and those wers tested thoroughly. The experiments
slicwed conolusively that, for this typs of tube, an increaee of G3 tpi raises Rp
end Gm 3-P, and lowers the negatlive voltage at which Gm 3-P peaks, Table 4, and
graphs 4=7 i1lluetrate this, ,

Type Lot s Tegt Conditions Peak at Fg3  Peak Gm 3-P
787 19.5/5/,373" 1,4, 250,100, =3 =37 v 500

40 _25/5/.,373 " =23 650

43 30/5/.373 . L -16 850

37 19.5/5.373 100,100, -3 <18 - 600

40 25/5/.973 n <125 £00

43 30/5/.373 " =10 : 200

Note also that Gm 3-F reaches a higher peak at 100,100,=3 than at 250,100,=3, °

Several checks vere made to determine vhe roliatility of the experimental data
taton durdng July and Avgust on the Miller Sridge. Four 7B7 tubes of lot 37 weres
re~read on the Eridge for Gm 3-P, one “ube of lot 40, and one 6SD7GT. The lot 40
tube was vory unrelieble, due to serious misrophonics, but the others gave good,
consistent data. The results for two Zubes, typical of the group, ars shown
graphically in figure 8, This makes it clear that for all practicel purposes the
readings on this work are reliabls and r2producible,

In this connection, i1t is interesting to note that the highest tube in a group of
five tested at 250,1C0, =3 was cften lowzat or next-to-lowest when that lot was
re-teated at 100,100 =3, and vice verse., (Date for this are not included hers.)

The effsct of the dlemeter gf G3 on Cm 3-P was nol investigated, However, a
quentitative messurensnt of this would be easy to make, for the storercom contains
taat lots of TA7'e and 787's with suppressors of 19.5, 25 and 30 tpl in diameters
of 300", .343", and 373", N

Tyne 6SDTG:

Typs 6SD7G7, a semi-remnote cut off tuba, wns studied, even though different lots
could not We ar clesely compared a3 with 7B7, FHere again, the #3 grid voltage
where the pesk Gm 3-F ccours growe smeller &s Ep and Eag are reduoced. This peak
48 smalleet at 250, 100, =2, and is higher at beth 250,150, =2 and 100,100 =2,
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Table 3

Type lot G3 Peak at Eg3 Psak Cm 3-P Test Conditions
6SD7GT 66 21/5/.,350 . =23 700 - 250,150, =2

62 19/5/.380 ~36 600 n

66 21/5/.350 -2l 650 250,100, =2

62 19/%/.380 -3/ 550 ;

66  21/5/.350 -11 775 100,100, =2

62  19/5/.380 <16 600 - "

The above data show alsc that a small change in G3 1.d, affects the peak of Gm 3-P
a zood deal less than does a similar small changs in G5 tpi. :

Type 657G

Figurea 9-12 show the effect on type 7S7G of ralsing the pitch of the #3 grid,
Paseing from 15 to 21 tpl, Gm 3-P is increased from approximately 250 micromhos
to about 500, In this, the tube resembles a 78. However, unlike the 78 it shows
a lower peak value at Gm 3-P when the teat voltages are lowered (from 250, 100 to
100, 100). With type 78, a higher psck results at 100,100, due to the geometry
of the tube, The curves of figure 9 wers taken at RCA, Unfortunately, the plate-
dlameter was not recorded, tut 1% was probably 0,720 inch, i.d, :

Table 4

Type Lot G3 ___ DPeak at Eg3 Peak Gm 3-P Test Conditions
657G 33 15/5/.375%.410 =45 275 250,100, =3

42 19/5/.380%.410  -37 475 "

3L 21/5/.375%.410 =23 525 "

32 23/5/.375 =277, 5% 860 "

33 15 ~27 225 135,67.5, =3

42 19 - . "

3 21 =12 475 o

32 23 ~15% 725 "

* Unexpectad valus

Figure 13 shows Gm 3-P, Rp and Ip of a typical tube (QT-91 in this case) plotted
against Eg3. Note that Ip varies ateadily although not uniformly, and that-Rp
has ite minimum when Gm 3-P 18 &t the maximum, ’

Supporting data for curves in this report and edditional graphs and other inform-
ation may be found in & folder entitled "Gm 3-P Investigation" in the files .of the

Tubs Design Department.
, : /f/gm {a
o OtGoorge Blackwell
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