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Testing Tubes with very high Conductance using a Cathode Resistor
with the D3a as Example

Problems when measuring these Tubes:
The D3A is a frame grid tube with a very high conductance. It was used by Deutsche Post.

Due to the pentode's very high conductivity of 35 (30-40) mA/V (even higher when used in triode
mode) there are the following problems:

e Tendency to oscillate: The testing device must be capable of handling the high conductivity
and be able to suppress tube oscillations (no problem with the RoeTest when built with short
wires and socket boxes containing only one socket according to my advice)

¢ Atiny change of the grid voltage results in a very high change of the plate current. Although
the tubes are manufactured with tight tolerances small deviations from the average
characteristic curve have significant effects. So standard tube measuring is of little value.

Data sheet of the D3a:

Due to the aforementioned reason the data sheet of the D3a specifies another measuring method,
the use of a cathode resistor. An excerpt from the data sheet (Siemens):
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| Ken:ndatenl

min. non. max,

Upa = 190 v
Ubgz = 160 W
+Ubgi - 10 V
Ry = 400 2
L = 21 22 z3 mA
1 2 = 5,4 & 6,6 mhA

= 30 35 40 mA/V
g2g = Ba
Rgi e = 120 ki
Rgq (100 MHz) = 1 Iy 1}
8/C = 2,9 mA/VpF
S,fzrc.gu = 230 MHz 2}
r = 7 dB 3)
-1 = 0,3 wA
Triodenschaltung (g2 an a, g3 an k)
Uba = 160 v
U 3_ = D V
+§bg1 = ‘10 \’I‘
Ry = 470 i
I = 24 mA
a
s = 41 mASV
M = 77
R; = 1,9 K62
Ra'q = 65 i1

According to the data sheet a cathode resistor of 400 Ohm has to be used when measuring as a
pentode and a resistor of 470 Ohm when measuring as a triode. In the following consideration the
circuit as a triode (plate and screen grid connected) is used for easier presentation:
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According to the data sheet the average voltage drop at the cathode resistor is 11,28V. Feeding
+10V to the grid results in the following effective voltages at the tube:

Plate-Cathode voltage: 148,72V (160-11,28)

Grid-Cathode voltage: -1,28 V (10-11,28)

So also in this case the tube is still driven with negative grid bias. The cathode resistor causes
a large negative feedback. The tube self stabilizes its working point. Conductivity is greatly reduced.

The data sheet specifies for this case that the tube is within specifications when the plate current

is within +/- 1 mA of the nominal value. The test card of the Grundig 55a is even less restrictive
and allows a tolerance of the plate current of +/- 10%.

In the following the test card of the Grundig 55a tube tester (a tube tester custom-made for Deutsche
Post) and the Neuberger test card:
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------------------------------------ - r
Einstellwerte L] mA
Schalter System I System II mA
i i i MeBkarte fur NEUBERGER RohrenmeBgerite mA/V
1 Ug1/Rg| V~/MORd 0,5 v | 0,5 linf — — —— st "
2 MeBfeld - - - -
3Jg2 v 6 mi )
2 Ug? 57 Vo T D 3 a Pentode @a e J -Beralch
Q b
5 Ry/Up | Ohm/V| 400 0 g) 23 =
6 u'81 '- + 10 0 Novsl B3A A 3 48 A‘J
7 Ua~ v~ ..10q 6,5(65)) =
8 Jg oA 20 mA [2(22mA) 30
7o o R Ja 22 ma
0 Up v 633 i -+ 1 10V
1 R kOhm 4 185
So Kenndaten | Bensrkungen Ui G, : )
Stifts 10050000 6 o AR A Y It MeBspannungen
. Jg2essesemh T: ¢ Uy Gy Hei F .3 v i
55515, p: £
Sueiiee i BA/Y ;14 S0t &% u, v
....... @ i K K a Uy ¥
...... F Uy G; 180 v
m F Uy G, 0 ¥
A 180 v
F Richtstr
) 2221 ma
Heizung 6,3 Volt s 8 mA
NEUBERGER RéhrenmeBgerite S ss¥imA |
£82.126.10.66 fMplons FA 1 Mchn 23 Fbl 437 AS i =
729%980 x4 BPP  6/112 66 % 54.79KB /35229 KB 28.05.2020 / 07:51:31 | %2198 BPP 333724 52% T460KE /320 ME 03112012 /182531

Both tube testers require the use of a cathode resistor (due to the reasons mentioned above).

Note: Static measuring the conductivity or characteristic curve recording with a cathode resistor is not
meaningful (with the D3a the cathode resistor reduces conductivity to about 2 mA/V). Due to this
reason two measurement cycles are done with the RoeTest, first the plate current with the cathode
resistor and second further static measurements (e.g. conductivity) without cathode resistor.

RoeTest Measurement with Cathode Resistor:

The test with a cathode resistor with the RoeTest requires the following conditions:
e Hardware Version >= V9
e Software Version >=V 10.3.1.0

Measurement shall be done conveniently. When all required data have been specified all
measurements are done automatically, started with the button <stat.Messung> (static measurement).

1. The RoeTest provides, besides the heater voltage, two positive voltage sources: The A-Card
and the G2-Card. The G2-Card is used for the positive grid voltage of +10V. The A-Card
remains for the other positive voltages. The tube's plate and screen grid are connected for the
measurement. Measurement is done in triode mode as described in the data sheet.
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2. A 470 Ohm/0,6W cathode resistor has to be connected manually. This resistor should be as
accurate as possible (either measure from 1% type resistors or better use a 0,1% type
resistor). The resistor has to be placed between Pin 1 and Pin 10 of the socket box (or

mounted in the socket box). If you have an Insert-box you can attach the resistor to the Insert-
box.
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3. Data set for the D3a: For testing this type of tube a specific data set was defined:

—— | | ——(
E bank | == |
Réhrenname: IDSa Q?UOhm, +Ug1 ﬂ rSystem 1 ' fSystem 2. ™ System 3

Hersteller: I — Rahren-(System)art: ITriude +G1 Rk i d ITriudernude | I- j

5. Vergleichsrohre: I SockelfFassung: I . I . I cgn

Stift 1: =

Philips code: IN R 5 z

o 4 e R stft2: |l 61 | >

Herstelljahr: I [ o =}

£ o7 saft3: |IK |K | =

—Hei : £ 2

] I— Regelung: \2 b ©g Stift 4: I F1 I Ed I ]
. 6,30 -] @ =3
Heizspannung [V]: i* \\\1 9/';/ Stift 5: I F2 I F2 I %
Heizstrom [A]: I 0315 € S ! g
£x36° 1.82% sift6: || | | @
indi 1. [BOA] ;

Heizart I""'j"—'-"lkt LI Pes: 11.0mn [B0d] Stift 7: IA IA I %
3

Kattwiderstand 000 Stift 8: I G3 I G3 I %
Heizfaden [Ohmi: z =+
Letse Suf:  |l62 | G2 | Bl

—Allgem.Daten lent, . § | RK 2
Daten getestet/ I~ sben]  Stift 10: \I J I ﬁ
verifiziert: Kolbenhohe [mmj: I—DD A= Anods ?
Ua=phe s Idmasm"et Kolbendurchmesser l— ﬁl@@ﬁr =
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——— =2 = — T = e = — J
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( System 1 ) System 2 System 3
Rohren-(System)art: |Tri”de +G1Rk _"_‘ |Tri”'jem”'jﬂ _'] |' j
typische Werte: 52+1 UAIL[M ) | 160,0 ||} 1500 | | 0.0
S3-1  UGIMV] %) | 000 || -1,25 [| '1-25]
S4+2  UGZIANSINM %) || 100 ||| 00 || 0,0
S50 UG3HG4OK M %) || 00 ||| 00 || 0.0
UGHIG5 V] *) = Stiftzuordnung ge mak Réhrenart
AL Soll [mA]; | 24,000 ||| 24,000 | | 0,000
IG2/An Soll (mAl: || 0,000 ||| 0,000 || 0,000
S [mANT: | 0,00 |/ 41,00 || 0,00
u: | 00 || 770 || 0,0
D: | 00 || 00 || 0,0
Ri [KOhm]: | 00 ||| 1,9 ﬂ ¢?n.n]
. y

*} bei Hexoden, Heptoden, Oktoden, Monoden kénnen die Spannungsquellen auch mit anderen Elektroden verbunden se&in
(z.B. G3,G4,G5) - =siehe Zuordung in der Datenbkank "Rohrenart™

First Measurement Cycle:

In the data set's column System 1 the test parameters with cathode resistor are defined(typical
values according to the data sheet). Here the plate current is measured with cathode resistor. The
defined tube type ,Triode +G1 Rk" ensures that the cathode resistor ,RK* connected to Pin 10
will be switched to ground instead of the ,K“ connections. The value of the cathode resistor has to
be entered in the column for System 3 in the field Ri in Ohm (not kOhm).

The column is used for the second measurements (principally the data fields for a
second tube system can also be used for the same tube system but for different measurement
tasks). Here the tube measurements are done without cathode resistor. The tube's ,K*
connections are switched to GND. Connector ,RK* is not switched.

Ug1 for Vacuum Measurement

When performing Vacuum measurements Ug1 must be constant to ensure comparability of the
measured values. On the one hand Ug1 shall be small so that with weaker tubes grid current can
still be measured. On the other hand measurement shall be done outside the tube's region where
current begins to flow. Further on Ug1 must be sufficiently negative so that with good tubes there
will not be a too large plate current. For the D3a | determined an optimum Ug1 of -1,25V. This
value shall be specified in the column for "System 3". If no value is given there a standard value of
-1,5V will be used for grid current measurement.
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When pressing the button <statische Messung> (static measurement) the following happens:

In a first measurement cycle the plate current with cathode resistor is measured. Additionally the
estimated effective plate voltage and grid voltage are calculated and written to the green fields
of the second system.

Important: Before starting the first measurement cycle you should at least wait 2 minutes

(longer is better) until the tube is properly heated up and the automatic working point regulation
with the cathode resistor has stabilized. You can specify the RoeTest Autostart for fixed time as
follows:

B F bitte bestitigen: = = 4

-

Bitte warten biz Réhren aufgeheizt und Messwerte
konstant sind! Bestitigen mit ‘starten”.

Warte seit 17  Scekunden
Mach (¥ 200 {9 (" 2500
Sekunden wird automatizch abgebrochen!

Autostart
{~ kein Autostart

{ -~ Autostart erfolgt, wenn der Anodenstrom mindestens 20%
des Sollwertes erreicht hat, und der Strom eine Zeit lang
konstant ist.

max. Hysterese [ma] : pospnp  Zeit[s]: g

(1) -= 0,05ma (3-59)

utustart nach f tyon [=]:
erste Messung: 120 IFngemﬂssungen: 13
T

=hs )
L=

[= lade Preset speichere Preset |

starten | abbrechen <ESC» |

" A

After the first measurement a is automatically started from the
RoeTest.

Now the grid voltage is searched that will approximately yield the same plate current as found
in the first measurement with cathode resistor. With that working point further static
measurements are done (conductivity, inverse amplification factor, grid current etc.). After
the static measurements have been done (and hence the working point has been found)
characteristic curve recordings can be done. By the way, for the second measurements |
defined another additional tube type , Triodemode®. With this type the pentode is measured

in triode mode (plate and screen grid will both be connected to the A-Card).
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The measured values look like that:

Bk RoeTest - professional tube-testing-system - 0
—Melwerte:
Version: 10.3.1.0
o 60 s 100 130 200 40 60
20 \w]m\h|||I|||n'r,v,\,5%}#100 50 \h\v&“"‘h"'l""""”ﬁfm}& 250 20 \“\\1\\\\\\“\||.'|.’|’.’r.fr-"r,_.h,80
0 e 120[[lo 300 0 “5, 10
o B i e S %
UH UA UG1
v [ 0.00 [N
== nachregein
professional-tube-testing-system
2400 3600 120 180
120(\1 sl 1800 60\ sl j240
e il A i,
0 \\\\\\ " r,%/agg 0 0\\\\\ N ’;;/,{/ 304 # |34— + |

[~ 1D = synchron mit

_ N Bestandsdatenbank

- HION »~ - EXIE m

== Durchgangspriifer == Stromiberwachung - COM 19 == Data In == Data Out Kuhlkgrpertemperatur: 21,0 °C
—Rihr S Meldungen | Heizungl Kurzschlusstest statische Daten |Vakuum| Kennlinien Eemerkungl A |§| gl
Rohrenname: D3a Rk=4700hm, +Ug /\/]/ e -\:\\
Fle @ %, | |System 1 2 3 Jaden Rihrendat |
- L4 oy laden Réhrendaten
D3a Rk=4700hm, +Ug? ( 24 o7 )\ Rohrenart Triode +G1| Triodemoc!
Daten akt. Rihre
X [ a D
Heizspannung [V]: =63 2 . . 8/' Sollwert 1A [mA] 24 |
Heizstrom [A]: © 0,315 [¥ Softstart \\\\\1 g/_/ Messwert IA [mA] 23118 23,09 Datenbanken |
Heizart: indirekt  intern DC R Ty =% vom Sollwert 96
— |
BH06™ 1024 Ug1(la)[V] 1 Fadentest

Sockel: Noval BSA -
FGd: 11.2nn [094 g [mA] l%( Kurzschlusstest |

System 1 ¥ 2 ¥ 3 ¥ | [gxonm 470 tatische I |
- - - - statische Messung
Rohrenart Triode +G1 | Triodemod: s[m 38,49 -

typische Werte: | BT Beita UGT [V] 05 Kennlinien |
UA V] 160,0 1491 ‘J‘q/ Messwert IA[mA] bei +1/2 dUG1 35,81 P

UG1 [V] GEy = =i Messwert IA[mA] bei 112 dUGT 12,718 | Schneltest |
uG2 V] 10,0 00 0.0 u a5 drucken
LE) 0.0 0,0 0,0 D Anode [%] 12 Kennlinien auswerten

1A [mA] 24,000 2318 0,000 Messwert 1A [mA] 5,084

1G2 [mA] 0,000 0,000 0,000 bei UA [V] 10455 Stapewerarheﬂundﬂ
5 [mAN] 0,00 41,00 0,00 URK [V] 10,876 p— |
1] 0,0 77,0 0,0 —

Ug1-URK [V] 1,026
D [%] 00 00 00 Ua-URK [V] 1491 Info |
Ri [kOhm] 0,0 10 470,0 Ri [KORm] 7

v| 1o way 00131 Ugi=—125) Ende |

red: First measurement cycle, plate current with cathode resistor 470 Ohm

green: Second measurement cycle, measuring of conductivity, inverse amplification factor, etc.
Blue: Approximation to the working point 23,008 mA (as the maximum resolution of the G1-Card
is 0,025V , approximation to 23 mA can only be roughly done. Due to the large conductivity the
current at a grid voltage of -1,000V would already be further away from the nominal value).

Grid current measurement at specified measuring condition (Ug1 = -1,25V).
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Characteristic curves can be recorded in the usual manner after the static measurements have
been done (with the data measured from the second measurement cycle):

% RoeTest - professional tube-testing-system
—Melwerte:
de
60 ap 100 150 200 20 40 60 -+
20 St 100 50 e, 250 o \\'\\“l\ll-’l""n’-’.r.’f.,._
0 i, 2|0 M i, 300 0 @& M 10
e G o i
UH UA UG
v [ 0.00_[ENY [ 0.0 Y [ 0.00 Y
== nachregein
2400 3500 120 130 professionaltube-testing-system
120E\J\k\\\“\\mm.f.fr,,,,,nia00 \@\\Nmm,,,,m J,wzfm () Helmut Weigl
0 \\\\\\\\\ y ”’144{/600 0 O\\\\\\ N .f::%{/ 204 5 I—z 7 . |
[~ ID = synchron mit
- HEOOE ~ - EIN ~ - Il I v Bestandsdatenbank
= Durchgangspriifer = Stromiberwachung - O 11 == Data In == Data Out Kiihlkdrpertemperatur:
Rihrendaten: — Meldungen I Heizungl Kurzschlusstestl statische Daten | Wakuum Kennlinien | Eemerkungl
Rohrenname: D3a Rk=4700hm, +Ug # & "~
A “’\\ System 1 System2 ISysternSl [¥ UG1-Kennlinien [ UA/UG2-Kennlinien |
D3a Rk=4700hm, +Ug1 9 )
[ ) UG1/1A (System 2) UAMA (System 2)
- ES 8
Heizspannung [VI: 63 I sof - — ua=1507 ] —ue=oiv
Heizstrom [A]: 0,315 [ Softstart 3,1 74 — uA=T13Y | —Ust=0ssy
Heizart: indirekt  intern DC Rt 45| — UA=TEV Zugt=1v
6406° 1624
Sockel: Noval B9A FCo; 11.9nn [09A 40
System 1 ¥ 2 v 3 v A as
Rohrenart Triode +G1 | Triodemods| -
typische Werte: 30
UA V] 160,0 1491 0,0 z o
UGt [V] 0,00 -1,025 0,00 =
uGz (V] 10,0 0,0 0.0 20
UG3 V] 0,0 0.0 0.0
1A [mA] 24000 23008 0,000 15
162 [mA] 0000 0000 0,000 10
5 [mANV] 0,00 41,00 0,00 8
B 0,0 77,0 0,0 5 ;
D [%] 0,0 0,0 0.0 0
Ri [kOhm] 0,0 1,9 470,0 -2 -1 0 200 40 80 &0 100 120 140
— J UGV UAN]
v

- O

10.31.0

Version:

16,5 C

ale|c|

laden Rohrendaten |
Daten akt. Rohre |
Datenbanken |
Fadentest |
Kurzschlusstest |
statische Messung |
Kennlinien |
Schneltest |

drucken

Kennlinien auswerten

Stapewerarheﬂungﬂ
manugll |

Info |
Ende |

Note: With the above given measuring method one complete data set is required for one tube
system. For tubes with more systems additional full data sets per system are required.
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Manual Mode

With the same data set the tube can also be tested in manual mode. The data from System 1 may be
used for measurements with cathode resistor, the data from System 2 for measurements without
cathode resistor.

% tJRoeTest - @be-t&sti
- -

Melkwerte:

de  versionn 10310
40 90 g0 100 100 150 200 250 100 150 200 250 Cﬂl
20 \ﬁw\nluluuf.'m’w. 50 Wm,\hlllllllll’.'mfw 50 w}\“y.\\ulluln’m&f%, .
0 \&%‘w‘% {%I%/.] 201 o \&é&“h ﬁr{";’f% ,3 odl |jo \\&k\\"\‘h ""-'.r,t,%,/ . 304 %
UH UA UG1-positiv
?: -

_mm* v [ 0.00 I (0.0 Y [ 0.00 Y : \oehren

professional-tube-testing-system
2400 3600 120 180 24 36 (c) Helmut Weig]
120 0\0\1\\\1\\\nlmrfrr.r%ia 00 60 “‘\1“\\'\\\nlmn'.’ . .-'%_,2 40 12 “\\1\\“\“,\|,m,l|, o 4{{1;4-8 ( |
] \\\\\\\\\\ () 4/’1/5 ool (| o 4 \\\\\x\\ "r&,;/,’/ 200] (lo \\\\\\\&\ &I’/fz,,/ 50 s -
IH 1A G 1-positiv

[~ ID = =ynchron mit

~ N - NN | — O BN v sestossmencan

inodus - ohne Ha

== Durchgangsprifer == Stromiiberwachung - COM == Data In == [Data Out Kiihlkbrpertemperatur: 20,5 °C
i & RoeTest - professional tube-testing-system - manueller Modus = EI %
H A G1-positiv
Messvoerschrift als Triede gemal Datenblatt: -
N = B N s |s = = Spannungen aus Rk=470 Ohm in Fagzungsbox ven Pin 1 nach Pin 10 manuell O
R: g z o = anschlieten i
B: : z :B: 0 Sekunden Casmbnmm T - mainitn Hannina arban Cimbnm
2| |z : : Pinir = || |rohrenart Triode +G1 Rk
k: : : EHRE 1 K Ua [V] 160,0
‘A: : : A: 2 G1 oil] o0
N - - z o g /
ﬂz'& -1 : - 3 B 3 K

1: : : 2| |5 4 F1 ugz2 [v] 10,0
2 B : A 3 E 5 F2 Ug3 V] 0,0
k: : o 2 E 5 Ia [mA] 24,000

8.3 | L : R: -k: 7 A
k: : k: HRE Tg2 [mA] 0,000

i E : N: = laKonst= [ma] |24 8 G3
=| |= : =| |= - Uh [V] 6,3
-B: H -R: o = o Hyst. [mA] 0,07

20|-f: + : 3 B A+ 1 BNl ° &2
. = 5 1: =l |5 B: 10 RE Th [A] 0,315
= - ~F = T r Start .

[v Uberzpannung erkennen und abschalten
| 6,30 -| 0,000 [10,0 -| 0,000

IV Softstart 300600V S e

125V @ 300V 100V 300V 100V = | g =

& 20V v & v & gy & 0V beenden | System 1 System 2 System 3 | I
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Effects affecting the Measurement Results caused by the RoeTest's inaccuracy
a) First measurement cycle with cathode resistor and positive grid voltage:

The measurement with cathode resistor requires a positive grid voltage that is supplied from the
G2-Card. The G2-Card has a voltage resolution of 0,1 V. There is no alignment possible at the lower
alignment point but only an approximation. Worst case the voltage can be off by % Bit of the desired
voltage of +10V. The actual voltage might be between 9,95V and 10,05V.

Experimental measurement of a tube with cathode resistor, change of plate current
depending on change of grid voltage (at working point):

Ug [V] 9,9 10 10,1

la [mA] 22,048 23,143 23,338

Therefore the current change resulting from one half bit inaccuracy is:
(23,338 - 22,948 (10,1-9,9) x 0,5 = 0,0975 mA max.

This is equivalent to a maximum deviation of 0,416 % from the nominal value of 24 mA.
The small G1-Deviation is the same with all tubes and can thus be neglected.

b) Second measurement cycle without cathode resistor and negative grid voltage:

The negative voltage is supplied from the G1-Card. This card has a voltage resolution of 0,025V
and is adjustable both at the lower and the upper range end. Tracking is very precise.

Measurement is done without cathode resistor, thus with a very high tube conductance of about

40 mA/V. This conductance leads to a change of plate current per DAC step of 40 x 0,025 = 1 mA.
At start of the second measurement cycle an approximation of the working point found from the first
measurement cycle is tried. To achieve this the grid voltage is varied accordingly to give best
possible approximation of the plate current from the first measurement. The G1-Card has an intrinsic
inaccuracy of 7z Bit what corresponds to an approximation error of +/- 0,5mA of the plate current.
Conductance, etc. is measured very close to the optimum working point. This should not lead

to a significant deviation of the measurement results.

Conclusion: The measurement accuracy of the RoeTest is good for both the first and the second
measurement cycle.
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§upplementaw information, used tube types:

Rk RoeTest - Datenbank . | = = &
Rohrenart Elektrodenbezeichnungen:
| Triode +G1 Rk A=Anode

A K GI G2 G G4 G5 F1 F2 FM v 5 L A1 A2 5T1 5T2 IRK I I gl—i;gﬂ“‘g?
mik W T o m O T T [ [ |z
(muikann} = Schirmung

IV = nicht verbinden

an sehiene N [ [ [ [ 2[5 [ [ (5 [T [ [ (5[ [ [ [% [ [ [t e

A1 AZ =Anode Mag.Auge
511,512 = Steuergitter

Bezeichung der Schienen: erlaubte Tests:
Schiene 0:  Masse I w Fadentest: Ird manueller Modus I~
Schiene 1:  + (ext) Heizung I i statizche Tests: Ird manueller Modus mit Vorwiderstand [~
Schiene 2 +306V/ 250 mA |2 Steihett r e -
Schiene 3 -51V (-5, 1) I SETZIENEERE r StabiGimmiamps r
Schiene 41 +306V/ 50 mA I G1-positiv Durchgriff Anode: r Zenerdinde r
Schiene 5:  -51Y (extHeiz.) I Durchgriff Schirmgitter: r Dekatron / E1T r
Innenwiderstand: — Thyratron r
Bemerkungen: vakuumtest: r Kennlinien G1: r
G2 card = positive grid voftage 3 _ r Kathodenschlulbpriifung r Kennlinien Anode: I
alzo for pentodes in tricdemode with positive grid voltage
please connect Rk manually (berschlag in Sperrrichtung r Kennlinie G2: r

(Dioden)

Navigation Datensatz:
’7 - | » | 1 neu . duplizieren x abbrechen | J speichern I
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Rk RoeTest - Datenbank ®
Réhrenart Elektrodenbezeichnungen:
|Tr|udemude - Anode
A K G1 G2 G3 G4 G5 F1 F2 FM IV S L A1 A2 ST1 ST2 E1'i=“:3“;”
= Kathode
m/k mo [k [m [k [k m [m [k & [k F1,F2,FM = Heizfaden
(muf/kann} S = Schirmung
IV = nicht verbinden
an Schiene Nr. 2o 3 [z]o o [ 1 [ o L = Leuchtschirm
A1 AZ =Anode Mag.Auge
511,512 = Steuergitter
Bezeichung der Schienen: erlaubte Tests:
Schiene 0:  Masse | w Fadentest: v manueller Modus I~
Schiene 1:  + (ext) Heizung | A statische Tests: v manueller Modug mit Vorwiderstand [
Schiene 2:  + 306V 250 mA |’c‘ Steilheit: [v Nixie -
Schiene 3 -59V/ (-5, 1Y) | ST TE R Gl I StabilGimmlampe -
Schiene 4:  +306V/ 50 mA | Durchgriff Anode: v Zenerdiode -
Schiene 51 -51V (extHeiz.) | Durchgriff Schirmgitter: ™ Dekatron / E1T -
Innenwiderstand: v Thyratron r
Bemerkungen: Vakuumtest: v Kennlinien G1: v
Pentode als Triede - KathodenschluRprifung v Kennlinizn Anode: v
(berschlag in Sperrrichtung - Kennlinie G2: r
(Dioden)
Navigation Datensatz:
» | 1 neu . duplizieren | x abbrechen | J speichern |

From software 10.5.2.0 there is also a tube type 'Pentode -G1 Rk' for tubes which require a negative
grid voltage in addition to the cathode resistance.
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