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Calculating Formulae of Triode Characteristics
Concidered the Effect of Grid-Support Wires

By Ryoka Sawada
Mobara Works, Hitachi, Ltd.

Abstract

By using the conformal transformation and the law of superposition in the

electrostatics, the potential and the field in vacuum tube with grid-support

wires are studied.

And calculating formulae of triode characteristics in consi-

deration of the effect of grid-support wires are derived from these potentials

and fields.

equivalent diode is used.

In the calculation of the anode current, anode radius of dynamic

Accuracy of the formulae thus obtained was tested

with the radio tube UY-76, and it was found that the results were practicaly

good enough for the purpose.
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216 g #1026 4= 3 7 H LVAREGE . LR 8 3BE 45 35

o I ST ) SO B - A -

= =5

e T, Sk s log sinh logcoth = AR log ciosh i log sinh log coth
X | X X ! X a X X
| | | | |
0.00  1.00000 O 0 e 4+o | 0.51 1.13289 0.12477 0.53240 —0.63036 0.75514
0.01 | 1.00005 0.00005 0.01000 —4.60515 4.60520 0.52 | 1.13827 0.12951| 0.54375 —0.60926| 0.73877
0.02 | 1.00020 0.00020 0.02000 —3.91196 3.91216 = 0.53 1.14377 0.13433 0.55516 —0.58849| 0.72282
0.03 | 1.00045 0.00045 0.03000 —3.50641 3.50686 0.54  1.14938 0.13922 0.56663 —0.56805| 0.70727
0.04 | 1.00080 0.00080 0.04001 —3.21861 3.21941 0.55 1.15510 0.14419 0.57815 —0.54792 0.69211
| : | |
0.05 | 1.00125 0.00125 0.05002 —2.99532 2.99657  0.56 1.16094 0.14923 0.58973 —0.52809| 0.67732
0.06 | 1.00180 0.00180 0.06004 —2.81281 2.81461 0.57  1.16690 0.15435 0.60137 —0.50854| 0.66289
0.07 | 1.00245 0.00245 0.07006 —2.65844 2.66089 = 0.58 | 1.17297 0.15954 0.61307 —0.48928  0.64881
0.08 | 1.00320 0.00320 0.08009 —2.52466 2.52786 | 0.59 1.17916 0.16480 0.62483 —0.47027 0.63508
0.09 | 1.00405 0.00404 0.09012 —2.40660| 2.41064 | 0.60 1.18547 O. 17014\ 0.63665 —0.45153| 0.62167
0.10 | 1.00500 0.00499 0.10017 ~—2.30092 2.30591 0.61 1.19189 0.17554 0.64854 —0.43303  0.60857
0.11 | 1.00606 0.00604 0.11022 —2.20526 2.21130  0.62 | 1.19844 0.18102 0.66049 —0.41477| 0.59579
0.12  1.00721 0.00718 0.12029 —2.11786 2.12505 @ 0.63 | 1.20510 0.18656 0.67251 —0.39674| 0.58330
0.13 | 1.00846 0.00843 0.13037 —2.03741 2.04583 | 0.64 1.21189 0.19218 0.68459 —0.37893| 0.57111
0.14 | 1.00082 0.00977 0.14046 —1.96285 1.97262 | 0.65 1.21879 0.19786 0.69675 —0.36133| 0.55919
' | .
0.15 | 1.01127 0.01121] 0.15056 —1.89337 1.90458 @ 0.66 1.22582 0.20361 0.70897 —0.34394| 0.54755
0.16 | 1.01283 0.01275 0.16068 —1.82832 1.84106 | 0.67  1.23297 0.20943 0.72126 —0.32675| 0.53618
0.17 | 1.01448 0.01438 0.17082 —1.76714 1.78153 0.68 1.24025 0.21531/ 0.73363 —0.30975| 0.52506
0.18 | 1.01624 0.01611 0.18097 —1.70940 1.72552 | 0.69  1.24765 0.22126 0.74607 —0.29294| 0.51419
0.19 | 1.01810 0.01794 O. 19115‘ —1.65472 1.67266 | 0.70 | 1.25516 O. 22727\ 0.75858 —0.27630 0.50357
| i ' I | |
0.20 | 1.02007 0.01987 0.20134 —1.60278 1.62265  0.71 | 1.26282 0.23335 0.77117 —0.25984 0.49319
0.21 | 1.02213 0.02189 0.21155 —1.55331 1.57520 | 0.72 | 1.27059 0.23948 0.78384 —0.24355 0.48303
0.22 ‘ 1.02430 0.02401 0.22178 —1.50607 1.53008 0.73 | 1.27849 0.24568 0.79659 —0.22742  0.47310
0.23 | 1.02657 0.02622 0.23203 —1.46087| 1.48709 0.74 | 1.28652 0.25194 0.80941 —0.21145| 0.46339
0.24 | 1.02894 0.02853 0.24231 —1.41753 1.44606 0.75 1.29468 0.25827 0.82232 —0.19563 0.45390
; : | | | | |
0.25 1.03141 0.03093 0.25261 —1.37590 1.40683 | 0.76  1.30297 0.26465 0.83530 ~0.17996| 0. 44461
0.26 | 1.03399 0.03343 0.26294 —1.33583 1.36926 | 0.77 | 1.31139 0.27109 0.84838 —0.16443 0.43552
0.27 | 1.03667 0.03602 0.27329 —1.29721 1.33323 | 0.78  1.31994 0.27759 0.86153 —0.14904| 0.42663
0.28 | 1.03946 0.03870 0.28367 —1.25993 1.29863 0.79 | 1.32862 0.28414 0.87478 —0.13379 0.41793
0.29 1.04235 0.04147 0.29408 —1.22390 1.26537 0.80 | 1.33744 0.29075 0.88811% —0.11866  0.40942
| i | | |
0.30 1.04534 0.04434 0.30452 —1.18902 1.23336 | 0.81 | 1.34638 0.29742 0.90153 —0.10367 0.40109
0.31 | 1.04844 0.04730 0.31499 —1.15522 1.20252  0.82 | 1.35547 0.30415 0.91503 —0.08879 0.39294
0.32  1.05164 0.05035 0.32549 —1.12243 1.17278 | 0.83  1.36468 0.31092 0.92863 —0.07404 0.38496
0.33 1.05495 0.05349 0.33602 —1.09058 1.14407 | 0.84 | 1.37404 0.31775 0.94233 —0.05940 0.37716
0.34 | 1.05836 0.05672 0.34659 —1.05962 1.11634 0.85 1.38353 0.32464 0.95612 —0.04488 0.36952
. - | i
0.35  1.06188 0.06004 0.35719 —1.02949 1.08953 0.86  1.39316 0.33158 0.97000 —0.03046| 0.36204
0.36 | 1.06550 0.06345 0.36783 —1.00014 1.06359 0.87 | 1.40293 0.33856 0.98398 —0.01615 0.35471
0.37 | 1.06923 0.06694 0.37850 —0.97154 1.03848 0.88 | 1.41284 0.34560 0.99806 —0.00194  0.34755
0.38 | 1.07307 0.07053 0.38921 —0.94363 1.01416 0.89 | 1.42289 0.35269 1.01224/ 0.01216 0.34053
0.39 li 1.07702 0.07420 0.39996 —0.91639 0.99058 | 0.90 & 1.43309 0.35983i 1.02652  0.02617| 0.33366
| .
0.40 | 1.08107 0.07795 0.41075 —0.88977 0.96772 = 0.91 | 1.44342 0.36702 1.04090  0.04009| 0.32693
0.41 | 1.08523 0.08180 0.42158 —0.86374 0.94553 0.92 | 1.45390 0.37425 1.05539 ~ 0.05391 0.32035
0.42 | 1.08950 0.08572 0.43246 —0.83827 0.92399 0.93 | 1.46453 0.38154 1.06998  0.06764| 0.31390
0.43 | 1.00388 0.08973 0.44337 —0.81334 0.90308 0.94 | 1.47530 0.38886 1.08468 0.08128 0.30758
0.44 | 1.09837 0.09383 0.45434 —0.78892 0.88275 0.95 | 1.48623 0.39624 1.09948  0.09484 0.30140
| : | - ]
0.45 1.10297 0.09801 0.46534 —0.76498 0.86299 | 0.96 | 1.49729 0.40366 1.11440  0.10832 0.29534
0.46 | 1.10768 0.10227 0.47640 —0.74151 0.84377 0.97 | 1.50851 0.41112 1.12943  0.12171 0.28941
0.47 | 1.11250 0.10661 0.48750 —0.71847 0.82508 0.98 | 1.51988 0.41863 1.14457  0.13503 0.28360
0.48 | 1.11743 0.11103 0.49865 —0.69586 0.80689 0.99 | 1.53141 0.42619 1.15983  0.14827 0.27791
0.49 | 1.12247) 0.11553 0.50984 —0.67365 0.78918 1.00 | 1.54308 0.43378 1.17520  0.16144 0.27234
0.50 | 1.12763 0.12011 0.52110 —0.65182 0.77194 | ‘ | |
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