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Hildesheimer Strasse 31 3000 Hannover
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@ Stockholm (08) 472980, Tx 10626
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Zubehor zu Kaltkathodenrohren

Type

: < : Nr.
Accessoires pour tubes a cathode froide " 1.41
Zp $ Accessories for cold-cathode tubes == T
BEW 7.66 1
60R / C591 Elektromechanisches Relais zu GR 16, GR 17, GT 21 an :I'_E
220 V~, Bestickung mit 2 Wechselkontakten, Starkstrom. g 2 p
Relais électromécanique pour GR 16, GR 17, GT 21 & " w
220 V CA, 2 contacts de commutation courant fort., : z :
Electro-mechanical relay for GR 16, GR 17, GT 21 fed NJ‘—
with 220 V AC, arranged with 2 heavy duty changeover 1“5 - |
contacts.
720 Miniatur-Rshrenfassung (7-polig), keramisch, von unten 28 14 222
montierbar. | 4 |
Support pour tube miniature 7 broches, en céramique, o . A L
montable d'en bas. 8 ) ﬁ@) 2
7-p miniature socket, ceramic, mounting from the bottom.
|
695 Noval -Rshrenfassung (9-polig), keramisch, von oben oder 2
unten montierbar. =
Support pour tube 9 broches (noval), en céramique, —
montable d'en haut ou d'en bas. - 3 2
9-p Noval-socket, ceramic, mounting from the top or
from the bottom.
13-polige Rshrenfassung zu GA 22, von oben oder unten 25 15
B13B montierbar.
Support pour tube 13 broches pour GA 22, montable d'en
haut ou d'en bas. H k 3
13-p socket for GA 22, mounting from the top or from =
the bottom.
BI17A 17 -polige Rshrenfassung zu GA 12 und GA 21, von oben 45 ; FRONT
oder unten montierbar. =N } % -
Support pour tube 17 broches pour GA 12 et GA 21, 3 a )\
montable d'en haut ou d'en bas. o ”t ' < b))
17 -p socket for GA 12 and GA 21, mounting from the top il : == \
or from the bottom. 16 \/._ i3 o]
4-polige Rshrenfassung zu Hochstromschaltrshre BR 11 3 195 426
RF 2392 von oben oder unten montierbar. ’
Support pour tube 4 broches pour tube de puissance BR 11, —‘3 ! [ &
= w| f- 2]
montable d'en haut ou d'en bas. 8 o —-
4-p socket for high current switching tube BR 11, moun- _Jj 8
ting from the top or from the bottom.
(\L.7) - i
RA 2402 Anodenanschlusskappe zu BR 11. @ﬂ - T
Coiffe anodique pour BR 11. 145
Anode connection=cap for BR 11. 65 26
20 38
}
I
20325 Montagetille zu GR 21 und SR 4. b 124 5
Dovuille de montage pour GR 21 et SR 4. i
Rubber grommet for GR 21 and SR 4. 16g
2g
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Type

TRIGGER TUBE EQUIVALENTS 2.01e
Ed. Fol.
12.70 1
\I-_C w
() ' .e.t o 1)
£ P 2 3 b o8 & |lgpzi
3 £ 2 £ 55 | £ |58l £ |2838
& g > 5 E 5 > £ olog5| 8 $ 350
= €9 - g o £ | £28lsse| e (€V e
S S = 3 53 58 | 33|855| 825 £ 58 | Execution
Uao M | 1a [mA] [ Uzs [V |Usg M Fig.-
GR 15 150...270=] 10...40 120...140 | 107 1
ER 1 180...250=( 10...40 125...140 | 107 x 2 without HA| 9 pin tube for DG
Z 803U 170...290= 8...25 128...137 | 105 3
GR 16 180...250~| 10...40 120...140 | 111 4 .
ER21 A |180..240~| 8..40 | 125065 111 | x | 4 9fp't” '”be.f‘?r —
Z805U [180...275~| 5..25 | 137..155 | 123 5 | Sa. Sk el
GR 17 180...265~ 5...40 -120...-150| 113 4 ;
ER 22 180...240~| 5..40 | -115...-150[ 112 | « 4 "’tp'f” o f:’.’ AC,
Z 804U |200...250~| 5..40 |-115...-131| 110 6 S
GR 20 180...270= 4...30 120...140 | 109 7 9 pin tube with 2 starters,
ER 3 180...250=| 10...40 125...140 | 107 x 7 for DC
GR 31 220...350=| 10...40 125...140 | 111 8
;Rg%)é " 250...340=| 15...40 125...140 | 111 X 8 -t s For B
= ]
(ZC 1020) 190...350 12,25 118...121 [ 110 9 SA
GR 44 250...350=| 5,5...12 120...140 | 110 13 subminiature tubes with
GR 46 250.::350=| 5:5:::12 120...145 | 110 17 flying leads for DC
ER 32 A 230...340= Tewel5 120...140 | 115 14 GR 44 with 2 starters
ZC 1010 |150...330= -8 157...167 | 121 15 GR 46 with 1 starter
Z70W 200...310= 24554 137...153 | 116 16 HK
9pin tubes Subminiature tubes
Fig.3 k_K Ha Fig13 k__s, Fig.14 HA
lc“ H K‘S2
o o\
) (o) Sq S1
Ic s
A0 OS /A /4
Z 803U GR44 ER32A
Fig6 a X s Fig15 _A Fig.16 K
Ic O°O HA S?2 S
(o) o\/C 1 S?
o o coloured
wW\o o/K By point A
IC IC K vt
GR16/GR17 Z 805U Z 804U ZC 1010 Z70W
ER21A/ER 22 :
A S K HA
Fig.7 a _IC Fig.9 IC iq
9-7 A 00051 ig I go A Fig.17
IC (o) [e) 1C SA (o) (o) K
1% oYk A% e
S2 HA IC S
GR20/ER 3 GR31/ER?2 Z806W(ZC1020) GR 46
A: Anode S, S1, S2: Starter HK: Auxiliary cathode SA: Anode screen grid IC: Internal Con-
K: Cathode HA: Auxiliary anode ~ W: Internal shield Sk: Cathode screen grid nection
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| N
’ VOLTAGE STABILIZER EQUIVALENTS 2.02e
€% & S
“ppeod Ed Fol
08“\ 3.69 | 1
|
1
1 § o= c
& T s |Esg 2 2,1}
I o
> = 29 B < 222 ¢ | gze
9 o 0 = £ o 0 g 4 £ e=g @
2 = > 9 W a 29 |loo 2 9] o g <
@ < <] g c "o |2 55 3 2 0L
£ =g 52 5E | §=[P5E 2 |25t
S S = <2 03 | =8 |x55 & |B£ =8 | Execution
UgLV] |A [mA] UZ[V] Fig.
SR 2B 86 2...80 125 1 9 pin tube with additional
ES 1 87 3...80 130 X 2 ignition anode
SR 3A 105 2...80 155 1 9 pin tube with additional
ES 2 103 3...80 140 X 2 ignition anode
SR 44 84 0,5... 5 115 6
ES 44 84 0,5..: 5 115 X 6 N ; ;
ture tube with fl lead
271020 82 1.7... 8 120 7 with A subminiature tube wi ying leads
ZZ1000 81 2., 4 115 X 6
SR 45 105 2:55 5 140 6 subminiature tube with flying leads
9pin tubes Subminiature tubes
Fig.6
K SR 44
SRzH " ZZ 1000
SR3A =
Fig. 2
221020
A2 _IC a1
Ic o°°°o c ESI
10G, oYk ES?2
Ic Ic P: Anode indicating dot
A. A1, Ap: Anodes Az: Ignition anode
K: Cathode IC: Internal connection













Kaltkathoden-Relaisrohren
Tubes relais a cathode froide
Cold Cathode Relay Tubes

GR16 2:1 /™

CERBERUS

GR 46 2:1

Verlangen Sie unsere Daten- und Informationsblatter
Demandez nos feuilles d'information et les notices
Ask for our detailed information and data sheets

GR 15 R —
GR 16 -
GR 17— s .
GR 31 |— EE— [——
GR 46 [—umn SRR~
0 10 20 30 40 100 200 300 400 500
IAlmA] Uao V]

Cerberus AG Werk fiir Elektronentechnik 8708 Mannedorf/Schweiz Tel.051-739151 Telex 75528

3.01 10.70



Hauptdaten Données principales Main Characteristics
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Uao [V] | Ta[mA] Istc [#A] | C [pF] Fig. [mm] Fig
GR15 150-270= 10-40 102 47 g 1 22,2 x 49,2 4*
GR16 180-250~ 10-40 5 220 abyie f 2 22,2 x 49,2 5%
GR17 180-265~ 5-40 10%* 100 b, d 3 22,2 x 49,2 6*
GR31 240-350= 10-40 10=8 220 g 1 22,2 x 49,2 T
GR46 250-350= 5,5-12 1073 470 e g 1 12 %33 8**
Typische Anwendungen Applications typiques Typical Applications
a) Lichtrelais, Flammenwéchter a) Relais photo-électrique, contrdle a) Photoelectric relays, flame control
b) Flammeniberwachung de flammes b) Flame monitoring
c) Kontaktschutzrelais b) Surveillance de flammes c) Electronic relays
d) Netzkommandoempfédnger c) Relais protége-contact d) Audio frequency control receiver
e) Programmsteuerung d) Récepteur de télécommande e) Automatic switching
f) Spannungsiiberwachung e) Commandes & programme f) Voltage supervision
g) Zeitrelais, Verzégerungsrelais f) Surveillance de tension g) Timers, delay circuits
g) Temporisateurs, relais de retardement
Arbeitsquadranten Quadrants d’opération Operating Quadrants

Normaler Arbeitsbereich

W Champs d'opération

Operating range

A: Anode

Hilfsanode
H: Anode auxiliaire
Auxiliary anode

7

Zindbereich

88888 Champs d'amorcage
% / Firing range

=UA0 max
Fig.2 Fig.3
Brochages Base Connections
A St K HA
Ic
A ]
o
Ic °° °\¢c
o o
“\o o/
IC
Fig. 6 Fig. 7 Fig. 8
GR 17 GR 31 GR 46
* Noval ** Subminiatur, einldtbar / pour soudage / can be soldered
K: Kathode / Cathode S: Starter
Interne Verbindung Wandableiter
IC: Connexion interne W: Blindage interne
Internal connection Internal shield

Verlangen Sie unsere ausfiihrlichen
Daten- und Informationsblatter.

Demandez nos feuilles d'information Ask for our detailed information and
et les notices.

data sheets.




Glimmrelais GR 15

Triode fiir Gleichspannung

Relais électronique GR 15

Triode pour courant continu

Cold Cathode Relay Tube GR 15

DC-Triode

Type

GR 15

Nr.
3.15

Ausgabe Blatt
11. 65 1

Relaisrdhre mit kalter Molybd4nkathode
und geringer Tritiumvorionisierung. Spei-
sung des Anodenkreises mit Gleichspan-
nung. Speisung des Starterkreises mit
Gleich-, Wechsel-, Ton- oder Hochfre-
quenzspannung. Betrieb mit positivem
Starter. Minimaler Steuerstrom 10-3 pA.

K: Kathode
Cathode

S: Starter
A: Anode

Kenndaten und Grenzbetriebsdaten

1) Der Kathodenstrom ist mindestens so
hoch zu wahlen, daB die Kathodenvorder-
seite voll mit Glimmlicht bedeckt ist. Kurz-
zeitige Spitzenstrome bis zu einigen
Ampere sind zuldssig.

2) Die Hilfsanode H wird angeschlossen,
wenn extrem kurze Aufbauzeiten der Ent-
ladung von Wichtigkeit sind (GréBenord-
nung Mikrosekunden).

3) In Steuergeraten tritt an Stelle von Rp
oft ein Gleichstromrelais.

4) Positiver Spitzenwert. USt kann aus
einer festen Vorspannung und der Steuer-
spannung zusammengesetzt sein. Diese
soll in der Regel nicht weniger als 20 V,
besser 50 V (Spitzenwert) betragen.

Montage in beliebiger Lage
Umgebungstemperatur

—20° bis + 60 °C

Lebensdauer

Ober 25000 Brennstunden bei Nennstrom

Anwendungsbeispiele

Steuerung durch Photozellen und Photo-
widerstdnde, lonisationskammern, emp-
findliche und hochohmige Kontakte, Induk-
tionsspannungen. Elektronische Zeitschal-
ter, Z&hlkreise, Programmsteuerungen.

H: Hilfsanode
Anode auxiliaire
Keep alive anode

Relais électronique a cathode froide en
molybdéne et avec faible préionisation au
tritium. Alimentation du circuit anodique
par courant continu. Alimentation du cir-
cuit starter par courant continu, alternatif,
de basse ou de haute fréquence. Opération
avec starter positif. Courant min. de com-
mande 10-3 pA.

Noval

Caractéristiques et limites d'opération

IC: Interne Verbindung

frei lassen
, [+¢]
Connexion interne b
ne connectez pas %
Internal connection E
do not connect |
-
1RNIA ©

Cold cathode relay tube with molybdenum
cathode and low Tritium preionization. DC
anode voltage supply. Starter voltage can
be DC, AC, low or high frequency. Positive
starter breakdown voltage is defined. Min.
control current 10-3 pA.

—

21 ¢

Characteristics and limiting values

min. normal max.
Zindspannung A-K Tension d'amorcage A-K Breakdown voltage A-K Uza 300V 315V
Zindspannung S-K Tension d'amorgage S-K Breakdown voltage S-K
(Starter positiv) (starter positif) (starter positive) Uzs 120V 130V 140V
Brennspannung A-K (15mA) Tension d'entretien A-K (15mA) Sustaining voltage A-K (15 mA) Uga 103V 107V 112V
Kathodenstrom Courant cathodique Cathode current
Mittelwert valeur moyenne mean value Ik 10 mA 40 mA 1)
Anoden-Speisespannung Tensiond'alimentationanodique Anode supply voltage Uo 150 V 270 V
Steuerstrom fir Courant de commande Control current
Kippsteuerung, H nicht (par capacité) (capacity control) Istc 10°° pA
angeschlossen H non connectée H not connected
Hilfsanodenstrom Courant de I'anode auxiliaire Keep alive anode current IH 20 pA 2)
-« A Uo 220 V
1 1A 15 mA 1)
Typische Betriebsdaten RA :J': R Ra 8 kQ 3)
Opération typique IStc o J’ Ust 160 V 4)
Typical operation o——— . ety oo Iste 1-10 pA
Ust T'L c e c 50 pF
o2 Ry 10 MQ 2)

Au courant cathodique minimum toute la
partie avant de la cathode doit étre cou-
verte de lueur cathodique. Des pointes de
quelques ampéres sont admissibles.

L'anode auxiliaire est connectée si un
temps d'ionisation trés court (quelques
microsecondes) est exigé.

Dans les appareils de contréole Rp est
souvent remplacée par un relais.

Valeur de pointe positive. USt peut étre
composéed'unetensionfixeet de latension
de commande qui doit atteindre au moins
20 V, de préférence 50 V, de pointe.

Montage en toute position

Température ambiante

—20° a + 60 °C

Durée de service

Au-dessus de 25000 heures de service
continu au courant normal

Applications

Commande par cellules et résistances
photoélectriques, chambres de ionisation,
contacts sensibles ou de résistance éle-
vée, tensions d'induction. Temporisateurs

électroniques, circuits compteurs, com-
mandes automatiques.

At minimum cathode current, the cathode
glow must cover the whole front of the
cathode. Peak currents of several amps
are admitted.

The keep alive anode is connected if a
very short ionization time (some micro-
seconds) is desired.

In control equipment, R 4 is often replaced
by a DC-Relay.

Positive peak value. USt may be composed
of a fixed prefiring voltage and the control
voltage which must exceed a peak value of
20, better 50 volts.

Mounting in any position

Ambient temperature

—20° to + 60 °C

Life expectancy

Exceeding 25000 working hours at normal
current

Applications

Control by photoelectric cells and resistors,
ionization chambers, sensitive or high im-
pedance contacts, induced voltages. Elec-
tronic timers, counting circuits, automatic
switching.




Glimmrelais GR 15
Triode fiir Gleichspannung

Relais électronique GR 15
Triode pour courant continu

Cold Cathode Relay Tube GR 15

DC-Triode

Type

GR 15

Nr.
3.15

Ausgabe Blatt

11. 65

Kennlinie fiir Direktsteuerung

Die Kennlinie fir Direktsteuerung zeigt die Ano-
denziindspannung in Abhéngigkeit des Steuer-
stromes im Starterkreis.

" Caractéristique de commande

La caractéristique de commande re-
présente la tension anodique d’amor-
cage en fonction du courant de com-
mande dans le starter.

Transfer characteristic

The transfer characteristic represents
the anode breakdown voltage as a
function of the starter control current.

Kennlinie fiir Kippsteuerung

Die Kennlinie fir Kippsteuerung zeigt die Anoden-
ziindspannung in Abhéangigkeit der Kapazitat eines
zwischen Starter und Kathode geschalteten Kon-
densators und ist vom Steuerstrom weitgehend
unabhangig. Wegen der viel gréBeren Stromemp-
findlichkeit gegeniiber der Direktsteuerung wird
meist die Kippsteuerung angewendet.

Caractéristique de commande
par capacité

La caractéristique de commande par
capacité représente la tension ano-
dique d'amorcage en fonction d'une
capacité entre starter et cathode. Elle
est pratiquement indépendante du
courant de commande. Ce mode de
commande est souvent préféré, parce
qu'il nécessite des courants de com-
mande minimes.

UzA 4
v
300
+
B Ist
s Uza
200 \ —o 0—
X\
\\
N
\\
100 -
0 100 200 300 Ig¢ n A

Transfer characteristic for
capacity control

The transfer characteristic for capacity
control represents the anode break-
down voltage as a function of a capa-
city between starter and cathode. It is
practically independent cf the control
current. Capacity control is often pre-
ferred because of it's high current sen-
sitivity.

+
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Glimmrelais GR 16 fur Gleich- und Wechselspannung
Relais électronique GR 16 pour courant continue et alternatif
Trigger tube GR 16 for bc andAC

Type
GR 16
Nr
3.16
Ed. | Fol
5.66 | 1

Relaisrshre mit kalter Molybdankatho=
de und geringer Tritiumvorionisierung.
Speisung des Anodenkreises mit Gleich=
oder Wechselspannung.Ziindung mit po-
sitiver Anode und positivem Starter, Bei
Speisung der Anode mit Wechselspan=-
nung muss der Starterkreis ebenfalls mit
Wechselspannung gleicher Frequenz und
annghernd gleicher Phase betrieben

Triode & gaz & cathode froide en mo -
lybdene.Faible préionisation au tritium,
Alimentation du circuit anodique en
courant continu ou alternatif, Amorgage
& |'aide d'anode et starter positifs, En
alimentant I'anode en courant alternatif,
le circuit starter doit aussi &tre alimenté
en tension alternative de la méme fré-
quence et approximativement de méme

werden,

KENNDATEN
Zindspannung A=K

Ziundspannung S =K

Brennspannung A=K
(20 mA)

DATEN FUER GLEICH=-
STROMBETRIEB
Kathodenstrom
Anoden=Speisespannung
Starter=Steuerstrom
Kippkapazitat

DATEN FUER WECHSEL-
STROMBETRIEB

Kathodenstrom, Mittel=
wert

Anoden=Speisespannung
Starter=Steuerstrom

Kippkapazitat

TYPISCHE BETRIEBSDATEN
CONDITIONS D'UTILISATION

NORMALES
TYPICAL OPERATION

Us

-~

o

phase.

Kathode
Cathode

Starter
Anode

Wandkontakt
Blindage interne
Internal shield

CARACTERISTIQUES

Tension d'amorgage A=K

Tension d'amorgage S =K
Tension d'entretien A=K
(20 mA)

NOTICES POUR
COURANT CONTINU
Courant cathodique
Tension anodique
Courant du starter
Capacité de commande
NOTICES POUR
COURANT ALTERNATIF

Courant cathodique,
valeur moyenne

Tension anodique
Courant du starter

Capacité de commande

CHARACTERISTICS

Breakdown voltage A=K

Breakdown voltage S -K

Sustaining voltage A=K
(20 mA)

DATA FOR

DC OPERATION
Cathode current
Anode supply voltage
Starter current
Control capacity
DATA FOR

AC OPERATION

Cathode current,
mean value

Anode supply voltage
Starter current

Control capacity

IC: Interne Verbindung
frei lassen

Connexion interne
ne connectez pas

Cold cathode relay tube with molybde-
num cathode and low Tritium preioni=
zation, DCor ACanode voltage supply.
Ignition with positive anode and posi-
tive starter. If the anode is fedwith AC,
the starter voltage must also be AC of
the same frequency and approximately
the same phase.

}

-
(
\_
max 49,2

Internal connection
do not connect lllﬂll]ﬂ s ;
max (g
e
223
min. normal max.
Uza 370V= 450 V=
260 V~ 320V~
Uzs 120V= 130 V= 140 V=
UBA 106 V= 111 V= 115 V=
Ik 20 mA 40mA 1)
Uao 250V= 350 V=
Istc 1072 pA 40mA 2)
€ 200 pF 10000pF  3)
Ik 10 mA 40 mA 1)4)
Uao 180V~ 250 V~
ISte 5 pA 150 A
200 pF 500 pF  3)
Gleichstrom= Wechselstrom=
betrieb betrieb
IA 25-30 mA 15mA 1)
RA 6,5 kQ 1,6 kQ 5)
Uy 160 V= 6) 150 V-~
IStc 10 pA 10 A
C 250 pF 250 pF
R1 y 1 MQ 7)
Ro - 0,33 MQ 7)




1) Der Kathodenstrom ist mindestens so
hoch zu wahlen, dass die Kathodenvor-
derseite voll mit Glimmlicht bedeckt
ist. Kurzzeitige Spitzenstrome bis zu
einigen Ampere sind zuldssig.

2) Fur positive Starterzindung. Wesent-
lich hshere Spitzenwerte sind zuldssig.
Wird die Rshre so betrieben, dass auch
negative Starterziindungen auftreten,
muss der Steuerstrom auf 200pA begrenzt
werden, da sonst die Gefahr einer Des-
aktivierung der Kathode besteht.

Der minimale Steuerstrom bewirkt bei
beliebigen Rohren die Zundung der
Hauptentladung bei der minimalen
Speisespannung.

3) Mit der minimalen Kippkapazitit
ziinden beliebige Rshren bei der mini-
malen Anodenspannung sicher auf die
Anode durch,

Fur Kippkapazitaten tber 10000 pF
(z.B. inZeitrelais)ist in denStarterkreis
ein Begrenzungswiderstand von 1=-10kQ
zu schalten,

4) Arithmetischer Mittelwert;
mit Gleichstrominstrument gemessen.

5) Imallgemeinenwird ein Gleichstrom-
relais von ca, 1600Q mit Verzsgerungs=-
wicklung von 4 Lagen @ 0,4-0,6 mm Cu
oder entsprechendem Cu-Mantel verwen-
det. Weitere Angaben auf Blatt 3,04
"Hinweise fur die Anwendung von
Glimmtrioden",

6) Positiver Spitzenwert. Ug; kann aus
einer festen Vorspannung und der Steuer-
spannung zusammengesetzt sein, Diese
soll in derRegel nicht weniger als20V,
besser 50V (Spitzenwert) betragen.

7) Der Wandkontakt W soll andeschlos-
sen werden, wenn die Rshre in einem
Abschirmbecher oder nahe an Metall =
teilen, die sich auf Kathodenpotential
befinden, montiert wird oder wenn Be-
einflussungen der Rohre durch dussere
Felder (Spontanziindungen) beobachtet
werden,

MONTAGE in beliebiger Lage

UMGEBUNGSTEMPERATUR
=20° bis +80° C

LEBENSDAUER
Ueber 25000 Brennstunden bei Nenn-
strom.

ANWENDUNGSBEISPIELE

Steuerung Uber empfindliche oder hoch-
ohmige Kontakte (Kontaktschutzrelais),
Photowiderstdande (Lichtrelais,Flammen-
wiaichter). Elektronische Verzsgerungs-
relais und Zeitrelais.

1) Au courant cathodique minimum toute
la partie avant de la cathode doit &tre
couverte de lueur cathodique. Des
pointes de quelques amperes sont admis-
sibles.

2) Pour amorgage positive du starter.Des
valeurs de pointe considérablement plus
élevées sont admissibles. Si le tube est
opéré de manigre que des amorgages né-
gatives dustarter se montrent,le courant
de commande doit &tre limité & 200 pA,
pour éviter une désactivation de la ca=-
thode.

Le courant minimum de commande amorce
la décharge principale (anodique) &
la tension minima d'aiimentation ano=
dique.

3) Avec la capacité de commande
minima, tous les tubes s'amorcent & la
tension minima d'alimentation.

Pour les capacités de commande supé-
rieures & 10000 pF (par exemple pour
temporisateurs électroniqueslon doit in=
sérer une résistance de 1000 & 10000 Q
dans le circuit du starter.

4) Valeur moyenne arithmétique; mesurée
avec un instrument & courant continu.

5) Engénéral un relais pour courant con=-
tinu d'environ 1600 Q, avec un enroule-
ment court-circuité de 4 couches @ 0,4
& 0,6 Cu est employé. Pour informations
supplémentaires voir notice 3,04,

6) Valeur de pointe positive. Ug; peut
étre composée d'une tension fixe et de
la tension de commande qui doit attein -
dre au moins 20 V, de préférence 50 V
de pointe, .

7) Le blindage interne W doit &tre con-
necté si le tube est monté dans un blin-
dage ou & proximité immédiate de pidces
métalliques, ainsi qu'en présence de
champsqui influencent le fonctionnement
du tube (par exemple amorgages spon-
tanés).

MONTAGE en toute position

TEMPERATURE AMBIANTE
=20° & +80° C

DUREE DE SERVICE
Supérieure & 25000 heures de service
continu dans les conditions normales.

APPLICATIONS

Commande au moyen de contacts sen-
sibles ou & résistance élevée, commande
par photo-résistances (relais photo-élec-
triques). Relais retardeurs électroniques
et relais & temps électroniques.

1) At minimum cathode current, the ca-
thode glow must cover the whole front
of the cathode. Peak currents of seve=-
ral amps are admitted.

2) For positive starter ignition. Consi=
derably higher peak values are admit=
ted, If the tube is operated in a way
that also negative starter ignitions oc-
cur, the control current must not exceed
200 pA, in order to avoid poisoning of
the cathode.

At the minimum control current, break-
down of the anode gap occurs for all
tubes at the minimum anode supply vol-
tage.

3) With the minimum control capacity,
breakdown of the anode gap will occur
for all tubes at the minimum plate
voltage.

For control capacities of more than
10000 pF (e. g. in electronic timers)
a limiting resistor of 1000 to 10000 Q
must be inserted in the starter circuit.

4) Mean value arithmetical; measured
with a DC instrument.

5) Generally, a DC relay of approxi=
mately 1600Q, with a short=circuited
winding of 4 layers @ 0,4-0,6 mm Cu is
employed. For further details see infor-
mation 3,04,

6) Positive peak value,Us; may be com=-
posed of a fixed bias voltage and
the control voltage which must exceed
a peak value of 20, better of 50 volts,

7) The internal shield W should be con-
nected if the tube is mounted in an ex=
ternal shield or near metal parts, as well
as if disturbing influences of external
fields (e. g. spontaneous firing of the
tube) are observed,

MOUNTING in any position

AMBIENT TEMPERATURE
-20° to +80° C

LIFE EXPECTANCY
Exceeding 25 000 working hours at nor—
mal current.

APPLICATIONS

Control by sensitive contacts or contacts
of high resistance, control by photo-re=-
sistors. Electronic timers.




Glimmrelais GR 17

Triode fiir Wechselspannung

Relais électronique GR 17

Triode pour courant alternatif

Cold Cathode Relay Tube GR 17

AC-Triode

™ GR 17
Nr.
3. 17
Ausgabe Blatt
1.57 1

Relaisrohre mit kalter Molybdankathode.
Speisung des Anodenkreises mit 220 V~.
Speisung des Starterkreises mit Gleich-,
Wechsel- oder Tonfrequenzspannung. Die
Réhre ziindet bei positiver Anode und
negativem Starter. Minimaler Steuerstrom
1-2 pA.

K: Kathode
Cathode

S: Starter
A: Anode

Kenndaten und Grenzbetriebsdaten

W: Wandkontakt
Blindage interne
Internal shield

Triode a gaz a cathode froide en mo-.

lybdéne. Alimentation du circuit d’anode
en 220 V alternatifs. Alimentation du starter
en courant continu, alternatif ou basse fré-
quence. Le tube s'amorce avec anode
positive et starter négatif. Courant de com-
mande minimum de 1 a 2 pA.

Noval

Caractéristiques et limites d'opération

IC: Interne Verbindung
frei lassen

Connexion interne
ne connectez pas

Internal connection ., J
do not connect

Zindspannung A-K

Zindspannung K-S
(Starter negativ)

Brennspannung A-K
(20 mA)

Anodenstrom,
Mittelwert

Anoden-Speisespannung

Starter-Steuerstrom
fur Direktsteuerung

Starter-Steuerstrom
fir Kippsteuerung

Kippkapazitat

Tension d'amor¢age A-K

Tension d'amorcage K-S
(Starter négatif)

Tension d’'entretien A-K
(20 mA)

Courant anodique,
valeur moyenne

Tension d'alimentation
anodique

Courant du starter pour
commande directe

Courant du starter pour
commande par capacité

Capacité de commande

Breakdown voltage A-K

Breakdown voltage K-S
(Starter negative)

Sustaining voltage A-K
(20 mA)

Anode current,
mean value

Anode supply voltage

Starter current for
direct control

Starter current for
capacity control

Control capacity

I
A
Typische Betriebsdaten rl RA
ISte 9
Conditions d'utilisation - Vo
normales o— “_[_‘H (o)
v == 1 iR
Typical operation ét ] C L!J w

Montage in beliebiger Lage
Umgebungstemperatur

-20° bis +60 °C

Lebensdauer

Uber 25000 Brennstunden bei Nennstrom

Anwendungsbeispiele

Steuerung tber empfindliche oder hoch-
ohmige Kontakte (Kontaktschutzrelais),
durch Photozellen oder Photowiderstéande
(Lichtsteuerungen) oder durch eine Ton-
frequenzspannung (Netzkommando-Emp-
fanger).

Wechselstromgespeiste Schaltungen, in
denen mit Gleichstrom gesteuert wird.

bitte wenden —

Montage en toute position
Température ambiante
-20° a +60 °C

Durée de service

Supérieure a 25000 heures de service
continu dans les conditions normales

Applications

Commande de relais au moyen de con-
tacts pour courants trés faibles ou a
résistance élevée, commandes par cou-
rants B.F., commandes par cellules pho-
to-électriques ou des photo-résistances.

Circuits alimentés en courant alternatif,
commandés par courant continu.

tourner s.v.p. -

Cold cathode relay tube with molybdenum
cathode. Anode supply voltage 220 V AC.
Starter voltage can be DC, AC or low fre-
quency. The tube ignites with positive
anode and negative starter. Minimum con-
trol current 1 to 2 pA.

max. 48

21 ¢

Characteristics and limiting values

min. normal max.
VzA 300 V~ 370 V~ 450 V~
vzs 120 V= 130 V= 150 V=
VBA 108 V= 113 V= 118 V=
1A 5 mA 40 mA 1)
Vo 180 V~ 265 V~
ISt 50 pA 500 pA 5)
IStc 12 pA 500 pA
(o 100 pF 500 pF  6)
Vo 220 V~
1A 15 mA 1)
RA 4)
Vst 180 V 2)
IStc 2-5 pA
(o} 100 pF
Rw 1 MQ 3)

Mounting in any position

Ambient température

-20°to + 60 °C

Life expectancy

Exceeding 25000 working hours at normal
current

Applications

Control by very sensitive contacts or
contacts of high resistance. Control by
photo-cells or photo-resistors. Control by
audio frequency signals superimposed on
the line voltage.

DC-controlled AC-fed circuits.

over —




Glimmrelais GR 17

Triode fiir Wechselspannung

Relais électronique GR 17

Triode pour courant alternatif

Cold Cathode Relay Tube GR 17

AC-Triode

™ GR 17
Nr.
3.17
Ausgabe Blatt
1. 57

1) Die Rohre wirkt als Gleichrichter; mit
Gleichstrominstrument messen. Kurzzei-
tige Spitzenstrome bis zu einigen Ampere
sind zulassig.

2) Negativer Spitzenwert bei positiver
Anode. VSt kann auch aus einer festen
Vorspannung und der Steuerspannung zu-
sammengesetzt sein. Der Spitzenwert der
Steuerspannung soll in der Regel nicht
weniger als 60 V betragen.

3) Zur Abschirmung gegen starke @uBere
Felder sowie fiir besondere Anwendungen
(Tonfrequenzsteuerung) kann der Wand-
belag W, wenn nétig, iber einen Wider-
stand von 1 MQ mit der Kathode K ver-
bunden werden.

4) Gleichstromrelais, mit Dampfungswick-
lung oder Gleichrichter verzégert. Ndhere
Angaben siehe Anwendungshinweise
3. 04.

5) Der minimale Steuerstrom bewirkt bei
beliebigen Rohren die Ziindung der Haupt-
entladung bei der minimalen Anoden-
Speisespannung.

6) Mit der minimalen Kippkapazitat ziinden
beliebige Rohren bei der minimalen
Anoden-Speisespannung auf die Anode
durch, sobald im Starter die Ziindspan-
nung erreicht wird.

1) Le tube se comportant en redresseur,
ce courant a été mesuré avec un instru-
ment a courant continu. Des courtes poin-
tes du courant jusqu'a quelques ampéres
sont admissibles.

2) Tension de créte négative pour une
anode positive. VSt peut se composer
d'une polarisation fixe, a laquelle vient
s'ajouter la tension de commande. La
tension de commande (valeur de créte)
doit étre 60 V au moins.

3) Pour éviter I'action de forts champs
extérieurs et aussi pour certaines appli-
cations (commandes en B.F.) la broche W
reliée au blindage peut étre connectée a
la cathode par I'intermédiaire d'une résis-
tance de 1 MQ.

4) Relais a courant continu avec retard a
I'ouverture par enroulement de court cir-
cuit ou par un redresseur. Indications
détaillées voir notice 3. 04.

5) Le courant de commande minimum
amorce la décharge principale (anodique)
a la tension minima d'alimentation ano-
dique.

6) Avec la capacité de commande minima,
tous les tubes s'amorcent a la tension
minima d'alimentation anodique, dés que
la tension du starter atteint sa tension
d'amorgage.

1) Linear mean value, measured on DC-
range. (Current is rectified by the tube.)
Peak currents of several amps are ad-
mitted.

2) Negative peak value with positive anode.
VSt may be composed of a fixed negative
bias and the control voltage of at least
60 V peak.

3) To avoid an influence of external fields
on the operation of the tube, the internal
shield W may be connected to the cathode
through a 1 MQ resistor. This is especially
important when the tube is controlled by
an audio frequency voltage.

4) DC relay, retarded with short-circuited
winding or parallel rectifier. For details see
information no. 3. 04.

5) At the minimum control current, break-
down of the anode gap occurs for all
tubes at the minimum plate supply voltage.

6) With the minimum control capacity,
break-down of the anode gap will occur for
all tubes at the minimum plate supply
voltage when the control voltage reaches
the starter firing voltage.




Glimmrelais GR 31
Triode fiir Gleichspannung

Relais électronique GR 31

Triode pour courant continu

Cold Cathode Relay Tube GR 31

DC-Triode

Type
GR 31
Nr.
3.31
Ed. Fol.
10.65 1

Relaisrshre mit kalter Molybddnkathode
und geringer Tritiumvorionisierung .
Novalausfihrung mit 1 Starter, Speisung
des Anodenkreises mit Gleichspannung.
Betrieb mit positivem Starter,

Die Rohrendaten sind von der Beleuch-
tung unabhingig.

K : Kathode
Cathode

S : Starter
Anode

H : Hilfsanode

Anode auxiliaire
Keep alive anode

s

Relais électronique & cathode froide en
molybdéne et faible préionisation au tri-
tium, Exécution noval avec 1 starter,
Alimentation du circuit anodique par
courant continu, Opération avec starter
positif.

Les caractéristiques du tube sont indé-
pendantes de |'illumination.

Interne Verbindung
frei lassen ’

Connection interne !
ne connectez pas '

Internal connections !
do not connect J

KENNDATEN UND
GRENZBETRIEBSDATEN

CARACTERISTIQUES ET

LIMITES D'OPERATION
Zindspannung A-K Tension d'amorgage A-K

Zundspannung S$-K
(Starter positiv)

Tension d'amorgage S-K

(starter positif)
Zundspannung H-K Tension d'amorgage H-K

—  Brennspannung A-K Tension d'entretien A-K

CHARACTERISTICS AND
LIMITING VALUES

Breakdown voltage A-K

Breakdown voltage S-K
(starter positive)

Breakdown voltage H-K

Sustaining voltage A-K

Anoden-Speisespannung
anodique

Starterstrom fur
Direktsteuerung

Starterstrom fur
Kippsteuerung

Kippkapazitat

Hilfsanodenstrom

(15 mA) (15 mA)
Kathodenstrom Courant cathodique
Mittelwert valeur moyenne

Tension d'alimentation

Courant starter pour
commande directe

Courant starter pour
commande par capacité

Capacité de commande

Courant de |'anode

(15 mA)

Cathode current
mean value

Anode supply voltage

Starter current for
direct control

Starter current for
capacity control

Control capacity

Keep alive anode

o

auxiliaire current
IA
T
TYPISCHE BETRIEBSDATEN |
OPERATION TYPIQUE RA !"l Ry
TYPICAL OPERATION
ISte ; Uao
o —_— - —
_L o
Ust @

1) Die angegebenen Grenzwerte gelten
auch bei warmer Rshre (unmittelbar

nach dem Abschalten).

2) Um eine gute Konstanz der Starter-
zUndspannung zu gewihrleisten darf der
Minimalstrom nicht dauernd unterschrit-
ten werden.

Kurzzeitige Spitzenstrdme bis zu eini-
gen Ampére sind zuldssig.

1) Les valeurs limites sont également
valablespour le tube chaud (immédiate-
ment aprés extinction).

2) Le courant minimumdoit étre respecté
pour assurer la stabilité de la tension
d'amorgage du starter.

Des pointes de quelques amperes sont
admissibles.

Cold cathode relay tube with molybde-
num cathode and low Tritium preioni -
zation, Noval base and 1 starter.
DC anode voltage supply. Operationwith
positive starter,

Tube characteristics are independent of
illumination,

max. 48

21 g

min. normal

max.
UzA 400V 450V 1)
Uzs 125V 130V 140V
UzH = = 180 V
UBA 106V 111V 115V
Ik 10 mA - 40mA 2)
Uao 220V - 350 V
Ist 200 pA - 40 mA 3)
IStc 10-3pA - 40 mA  4)
c 680 pF - 10000pF 5)
IH - - 20 yA  6)
UAO 300 V
IA 15 mA 2)
RA 12 kKQ 7)
Ust 160 V 8)
IStc 1-10 pA
RH 10 MQ 6)

1) Thelimit valuesare equally valuable
for the hot tube (immediately after ex-
tinction).

2) The tube must not be run permanently
below the minimum current in order to
secure a stable starter breakdown vol-
tage.

Peak currents of several amps are ad-
mitted.




3) Fur positive Starterzindung. Wesent-

lich hshere Spitzenwerte sind zuldssig.

Wird die Rohre so betrieben, dass auch
negative StarterzUndungen auftreten,
muss der Steuerstrom auf 200 pA be-
grenzt werden.

Der minimale Steuerstrom bewirkt bei
beliebigen Rohren die Zundung der
Hauptentladung bei der minimalen Spei-
sespannung.

4) Der Minimalwert gilt nur bei nicht
angeschlossener Hilfsanode.

5) Mit der minimalen Kippkapazitat
zUnden beliebige Rohren bei der mini-
malen Anodenspannung sicher auf die
Anode durch.

Fur Kippkapazitdten Uber 10 000 pF
(z.B. in Zeitrelais) ist in den Starter-
kreis ein Begrenzungswiderstand von
1-10 kQ zu schalten.

6) Die Hilfsanode H wird angeschlossen,
wenn extrem kurze Aufbauzeiten der
Entladung von Wichtigkeit sind (Gros-
senordnung Mikrosekunden).

Der Widerstand RH soll unmittelbar am
Rshrensockel angelstet werden.

7) In Steuergerdten tritt an Stelle von
RA oft ein Gleichstromrelais.

8) Positiver Spitzenwert. Us; kann aus
einer festen Vorspannung und der Steu-
erspannung zusammengesetzt sein. Die-
se soll in der Regel nicht weniger als

20 V, besser 50 V (Spitzenwert) betra-

gen.

MONTAGE in beliebiger Lage

UMGEBUNGSTEMPERATUR
-20° bis +80° C

LEBENSDAUER
Uber 25000 Brennstunden bei Nenn-

strom

ANWENDUNGSBEISPIELE

Steuerung durch Photozellen und Pho-
towiderstdnde, lonisationskammern, em-
pfindliche und hochohmige Kontakte,
Induktionsspannungen,  Elektronische
Zeitschalter, Zshlkreise, Programm -
steuerungen.

3) Pour amorgage positif du starter. Des
valeurs de pointe bien plus élevées sont
admises. Lorsqu'il y a des amorgages né-
gatifs du starter, le courant de comman-
de doit étre limité & 200 pA.

Le courant minimum de commande amor-
ce la décharge principale (anodique) &
la tension minima d'alimentation ano-
dique.

4) La valeur minima est seulement va-
lable sil'anode auxiliairen'est pas con-
nectée.

5) Avec la capacité de commande mini-
ma, tous les tubes s'amorcent & la ten-
$ion minima d'alimentation.

Pour les capacités de commande supéri-
eures & 10 000 pF (par exemple pour
temporisateurs électroniques) on doit in-
sérer une résistance de 1000 & 10000 Q

dans le circuit du starter.

6) L'anode auxiliaire est connectée si
un temps d'ionisation trés court (quel-
ques microsecondes) est exigé.

La résistance Ry doit étre soudée di-
rectement au socle du tube.

7) Dans les appareils de contréle RA est
souvent remplacée par un relais.

8) Valeur de pointe positive. Us; peut
étre composée d'une tension fixe et de
la tensionde commande qui doit attein-
dre au moins 20 V, de préférence 50 V,
de pointe.

MONTAGE en toute position

TEMPERATURE AMBIANTE
-20° & +80° C

DUREE DE SERVICE
au dessus de 25 000 heures de service
continu au courant normal

APPLICATIONS

Commande par cellules et résistances
photoélectriques, chambres de ionisa-
tion, contacts sensibles ou de résistance
élevée, tensions d'induction. Tempori-
sateursélectroniques, circuits compteurs,
commandes automatiques.

3) For positive starter ignition. Consi-
derably higher peak values are admitted.
If the tube isoperated ina way that al-
so negative starter ignitions occur, the
control current must not exceed 200 pA.
At the minimum control current, break-
down of the anode gap occurs for all
tubes at the minimum supply voltage.

4) The minimum value is only valuable
if the keep alive anode is not connec-
ted.

5) With the minimum control capacity,
breakdown of the anode gap will occur
forall tubes at the minimum plate sup-
ply voltage.

For control capacities of more than
10 000 pF (e.g. in electronic timers) a
limiting resistor of 1000 to 100009 must
be inserted in the starter circuit.

6) The keep alive anode is connected
if a very short ionisation time (some
microseconds) is desired.

The resistor RH must be soldered direct
to the tube socket.

7) In control equipment, RA is often re-
placed by a DC-Relay.

8) Positive peak value. Uy may be com-
posed of a fixed prefiring voltage and
the control voltage which must exceed
a peak value of 20, better 50 volts.

MOUNTING in any position

AMBIENT TEMPERATURE
-20° to +80° C

LIFE EXPECTANCY
Exceeding 25 000 working hours at
normal current

APPLICATIONS

Control by photoelectric cells and re-
sistors, ionisation chambers, sensitive
or high impedance contacts, induced
voltages. Electronic timers, counting
circuits, automatic switching.
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Glimmrelais GR 44

Tube relais a cathode froide GR 44
Cold Cathode Relais Tube GR 44 £ Fo

Type

GR 44

Nr

3.44

10.65 1

Relaisrshre mit kalter Molybdénkathode
und geringer Tritiumvorionisierung. Sub=
miniaturausfUhrung mit zwei Startern und
freien Drahtenden zum Einlsten.Speisung
des Anodenkreises mit Gleichspannung.
Betrieb mit positivem Starter.Die Rshren-
daten sind beleuchtungsunabhiingig.

Tube relais & cathode froide en molyb-
déne et faible préionisation au tritium,
Exécution subminiature avec 2 starters
et connexions par fils. Alimentation du
circuit anodique par courant continu.
Opérationavecstarter positif. Les carac-
téristiques du tube sont indépendantesde

Cold cathode relay tube with molybde-
num cathode and low Tritium preioni-
zation, Subminiature type with two star-
ters and flying leads. DC anode voltage
supply. Operation with positive starter,
Tube characteristics are independent of
illumination.

I'illumination,
A K : Kathode K S 2
* Cathode
H H
S
51 Starter
52: o
N\ 7 S B _ £
® 82 A : Anode 1 F o
Hilfsanode A L
K -
H : Anode auxiliaire 30 min 30
Keep alive anode Subminiatur Eas
KENNDATEN; CARACTERISTIQUES; CHARACTERISTICS;
GRENZBETRIEBSDATEN LIMITES D'OPERATION LIMITING VALUES min, normal  max,
Zundspannung A=K Tension d'amorgage A-K Breakdown voltage A-K Uza 400V - - 1)
Zindspannung S=-K Tension d'amorgage S=-K Breakdown voltage S-K Uzs 120V 130V 140V
(Starter positiv) (Starter positif) (Starter positive)
Ziundspannung H=K Tension d'amorgage H-K Breakdown voltage H-K Uz - - 180 V
Brennspannung A=K Tension d'entretien A=K Sustaining voltage A-K Uga 105V 110V 117V
(5,5 mA) (5,5 mA) (5.5 mA)
Kathodenstrom Courant cathodique Cathode current |K 5,5mA 9 mA 12 mA 2)
Mittelwert valeur moyenne mean value
Anoden=Speisespannung Tension d'alimentation Anode supply voltage Upp 250V 300V 350V
anodique
Steuerstrom fur Courant de commande Transfer current Isy 200 pA - 12 mA 3)
Direktsteuerung (commande directe) (direct control)
Steuerstrom fur Courant de commande Control current lStc ]0-3pA - 12 mA 3)4)
Kippsteuerung (par capacité) (capacity control)
Kippkapazitat Capacité de commande Control capacity @ 200 pF  470pF 5000 pF 4)5)
Hilfsanodenstrom Courant de |'anode Keep alive anode current Iy - - 20 pA 6)

TYPISCHE
BETRIEBSDATEN

SCHALTUNGEN

auxiliaire

UND  CIRCUITS

ET  CARACTERISTIQUES

D'OPERATION TYPIQUES

TYPICAL CIRCUITS AND OPERATION
DATA

IA RaA RH
g Istc Istc
AO — - Uag Uao 300V
O- ? o ? O |/\ 9mA
_]_ l Rao  18kQ
u u Ust 160V 7)
=B ¢ 3 lsie  1-10pA
S°  470pF
: , ! RH 10 MQ 6)




A. Wird dieHilfsanode nicht verwendet,
dann soll sie mit der Kathode verbunden
werden,

B. Statische Felder zwischen &usseren
Metallteilen in unmittelbarer Ndhe der
Rehre(z.B.Montageklammer) und der Ka=
thode konnen die Anodenzindspannung
herabsetzen, Gegebenenfalls ist eine auf
Kathodenpotential gelegte Abschirmung
vorzusehen oder die Montageklammer
auf Kathodenpotential zu legen.

1) Der angegebene Minimalwert gilt auch
bei warmer Rshre (kurz nach dem Ab=-
schalten).

2) Kurzzeitige Spitzenstréme bis zu ei=
nem Vielfachen des Maximalstromes sind
zuldssig.

3) Fur positive Starterzindung, Wesent=
lich hshere Spitzenwerte sind zuldssig,

4) Der Minimalwert gilt nur bei nicht
brennender Hilfsentladung,

5) Fur Kippkapazitdten Uber 5 000 pF
(z.B, in Zeitrelais) ist in den Starter=-

kreis ein Begrenzungswiderstand von
2 000 to 10 000 Q zu schalten,

6) Die Hilfsanode H wird angeschlossen,
wenn extrem kurze Aufbauzeiten der
Entladung von Wichtigkeit sind.

Der Widerstand RH soll unmittelbar bei
der Rohre angelstet werden,

7) Positiver Spitzenwert, Ust kann aus
einer festen Vorspannung von 60 Vmax,
und der Steuerspannung zusammengesetzt
sein,

MONTAGE in beliebiger Lage

UMGEBUNGSTEMPERATUR
-20° bis +80° C

LEBENSDAUER
Ueber 25 000 Brennstunden bei Nenn-

strom,

ANWENDUNGSBEISPIELE
Automatik- und Programmschaltungen,
Zeitrelais, Zdhler; Steuerung durch Im=
pulse, Photozellen, Photowiderstdnde,
hochohmige Kontakte, etc.

A. L'anode auxiliaire non utilisée doit A. Connect not used auxiliary anode to

étre connectée & la cathode.

B. Des champs électrostatiques entre des
pieces métalliques& proximité immédi-
ate du tube (p.ex. clip de montage) et
la cathode peuvent réduire la tension
d'amorgage anodique. Eventuellement,
un blindage du tube, porté au potentiel
de la cathode, doit &tre prévu oule clip
de montage doit étre porté au potentiel
de la cathode,

1) La valeur min, est également valable
pour le tube chaud (peu aprés extinc-
tion).

2) Despointes qui atteignent unmultip=-
le du courant max, sont admises.

3) Pour amorgage positif du starter, Des
valeurs de pointebien plus élevées sont
admises,

4) La valeurminima est seulement vala-
ble si ['anode auxiliaire n'est pas con-
nectée.

5) Pour les capacitésde commande supé-
rieures & 5000 pF (par exemple pour
temporisateurs électroniques) on doit
insérer une résistance de 2000 & 10000
Qdans le circuit du starter,

6) L'anode auxiliaire est connectée si
un temps d'ionisationtrés court est exi=-
gé.

La résistance Ry doit étre soudée & pro=-
ximité immédiate du tube,

7) Valeur de pointe positive, Us; peut
étre composée d'une tension fixe de 60
V max. et de la tension de commande.

MONTAGE en toute position

TEMPERATURE AMBIANTE
=200 & +80° C

DUREE DE SERVICE
Supérieure & 25 000 heures de service
continu dans les conditions normales

APPLICATIONS

Circuits logiques, commandes automa-
tiques, temporisateurs électroniques,
compteurs; commande par impulsions,
cellules photoélectriques,photorésistan=-
ces, contacts & résistance élevée etc,

cathode.

B. Electrostatic fields between external
metal parts near the tube (e.g. a mount-
ing clip) and the cathode may reduce
the anode firing voltage. To avoid this,
a shield at cathode potential must be in-
serted or the mounting clip must be con-
nected to cathode potential,

1) The minimum value is equally valu-
able for the hot tube (shortly after ex-
tinction).

2) Peak currents of amultiple of the max.
value are admitted.

3) For positive starter ignition. Consi=-
derably higher peak values aré admitted.

4) The minimum value is only valuable
if the keep alive anode is not connected,

5) For control capacities of more than
5000 pF (e.g. in electronic timers) ali-
miting resistor of 2 000 to 10000 Q must
be inserted in the starter circuit,

6) The keep alive anode is connected if
a very short ionisation time is desired.
The resistor RH must be soldered very
close to the tube.

7) Positive peak value. Uy may be the
sum of afixed bias voltage of 60V max.
and the control voltage.

MOUNTING in any position

AMBIENT TEMPERATURE
-20° to +80° C

LIFE EXPECTANCY
Exceeding 25 000 working hours at nor-
mal current

APPLICATIONS

Logic circuits, automatic switching,
electronic timers, counters; control by
impulses, photoelectric cells, photore-
sistors, high impedance contacts etc.
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GR 46

Cold Cathode Relay Tube GR 46 . 34be

Ed. Fol.
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1. GENERAL

The GR 46 subminiature relay tube is the natural successor to
the well-tried GR 44. Its simple design - only one starter -
allowed for a specially attractive price. The electrical and
mechanical characteristics are adapted to the GR 44. If only
one starter is required, interchangeability between the GR 44
and the GR 46 is always ensured.

The main range of applications covers timing circuits and cir-
cuits for the industrial electronics. Because of its high anode
breakdown voltage (over 400 V), the GR 46 tube may be con-
nected directly and without a transformer to a rectified and
smoothed 220 V a.c. supply. Other remarkable features of this
tube are its excellent starter breakdown voltage stability (ty-
pically 1 %), minimal control current (less than 10'3pump),
unaffected by temperature fluctuations, and the wide tempera-
ture range in which it can operate. The GR 46 is so designed
that the anode circuit can be supplied with direct voltage,
and operation is assured with a positive starter. The starter
striking voltage reaches its highest stability only if there is
no negative starter current 1St (see Fig. 3 and 4).

A A: Anode
H: Auxiliary anode
St H St: Starter
K: Cathode
K
Fig.1

Starter breakdown delays are largely prevented by an appro-
priate gas mixture. Should the starter voltage increase at a
rate of morethan 10 V/s, however, breakdown delays may ex-
ceed a permissible value. This is easily avoided by the ioni-
sing effect of a small current through the auxiliary anode (H,

Fig. 1).

2. TECHNICAL DATA, OPERATIONAL RANGE

(d.c. values)

Breakdown voltage A-K
Breakdown voltage S-K (positive starter)
Breakdown voltage H-K

Anode supply voltage

Maintaining voltage A-K (5,5 mA)
Cathode current (mean value)
Auxiliary anode current

Starter current for capacitance transfer (H combined with K) Ist [HA]

Starter current for capacitance transfer (IH = 20 pA)

Trigger capacitor
Ambient temperatures
Service life (with IK = 9 mA)

T) The minimum value is also valid for warm tubes, i.e. short-
ly after switch-off.

2) Short peak currents several times the maximum value are
admissible.

3) The auxiliary anode (H) is connected if extremely short ig-
nition times are needed (Fig. 3).

ASt K H
max | @12
N.
™
x
®
E
4 tinned connection 8
wires, @ 0,4 =
£
Fig.2
min. normal  max.
uza [V] 400 1)
Uzs v1i 120 130 145
UZH v1] 180
uao [V1 250 300 350
UgaA v1] 105 110 117
IK [mA] 5,5 9 12 2)
IH [nA] 20 3)
1.10°3 12:108 2)
IstH  [#A] 2 12:103 2)
€ [pF] 470 5000 4)
T [eC] -20 +80 5)
L [h ] 25000

4) Trigger capacitors of over 5.000 pF (e.g. in timer relays)
need a current limiting resistor of 1 ... 10 KQ in the starter
cireuit (Fig. 5).

5) The tubes may be operated as well as stored in the stated
temperature range.




3. APPLICATION NOTES

Uao
300V

Rst
110k
" Ist
Ust > 160V I
5 ? Tc > 5000pF K

Fig. 5

Connect the auxiliary anode for ra-
pid increase of the starter voltage Ust
(>10V/s), e.g. for timer circuits with
time delays of under 10 seconds.

Important: Shortest possible connexion
between resistor RH and auxiliary anode.

Lay the auxiliary anode on cathode po-
tential when the starter voltage Ust in-
crease is slow (<10 V/s), e.g. for timer
circuits with a time delay of more than
10 seconds.

Limit the starter peak current with a re-
sistor RSt for trigger capacitor C of over
5.000 pF. No Rstis needed for C 470 to
5.000 pF.

4. MOUNTING ON PRINTED CIRCUITS

Fig.6

Forvertically mounted tubesstraddle the
leads to obtain good stability. If it lies
at less than 2 cm distance from other me-
tal parts and if these carry a.c. voltages
several multiples of 10 V, the tube must
be screened as shown in Fig. 7.

By horizontally mounted tubes, a wire

brace will hold and screen the tube
(Fig.7). If it lies at less than 2 cm di-
stance from other metal partsand if these
carry a.c. voltages several multiples of
10 V, the brace must be connected to
the cathode potential.
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1. INTRODUCTION

The glow-thyratron (patent pending) has been deve-
loped from the well known cold cathode relay tubes.
These relay tubes, havingpure metal cathodes, are well
established as sturdy, reliable and long-life electronic
switching elements.

The most salient property of the glow-thyratrons is
their grid control characteristic which permits a tube
to be fired with a signal of only 5 volts.

Other important properties are: the tubes are imme-
diately ready for service when the anode supply vol-
tage is switched on; stand-by power is very small and
has negligible effect on life expectancy; they have
very small electrical tolerances, high stability, high
overload capability, are independent of temperature
and give a good visual indication of their switching
state.

Because of the low control voltage, glow-thyratrons
can be controlled by transistor circuits.

2. PRINCIPLE OF OPERATION

A cold cathode tube is controlled by reducing the
breakdown voltage of the main gap (cathode-anode)
by introducing charge-carriers froma control discharge.
In cold cathode relay tubes, this control discharge is
obtained from the applied signal.

In the glow-thyratron the control discharge is a per-
manent auxiliary discharge, but its control effect on
the main discharge is exercised by a grid. This control
mechanism is illustrated in figure 1.

Figure 1 a) shows the electrode arrangement. The auxi-
liary discharge HE is maintained between the auxiliary
cathode HK and the main cathode K. For thisdischarge,
the cathode K forms the anode. Through an aperture in
the cathode, electrons from the auxiliary discharge can
reach the space between cathode and grid G. If the
grid issufficiently negative with respect to the cathode,
these electrons enter o retarding field and they are
returned to the cathode. Around the cathode aperture,
an electron cloud E is formed. The grid-cathode field
is a function of the gridpotential and of the:anode po-
tential reaching through the grid openings. If the ne-
gative grid potential is reduced to a critical value,
the electrons arrive in an accelerating field and are
driven through the grid openings to the anode A. Then
they ionizethe gas in the grid-anode space. This forms
a direct discharge between auxiliary cathode and
anode which triggers the main discharge.




Figure 1 b) shows the field distribution along the axis
of the unfired tube. Curve 1 corresponds to a grid vol-
tage of =10 volts and a retarding field between grid
and cathode. Curve 2 corresponds to a grid voltage of
0 volts and an accelerating field.

Since the anode voltage penetrates through the grid
openings, it is evident that the critical grid voltage
for firing the tube depends on the anode voltage. This
relation is shown in the control characteristic descri-
bed later.

3. ASSOCIATED CIRCUITS

3.1 Auxiliary discharge circuit

Auxiliary cathode HK and cathode K form the auxi-
liary discharge gap, the electrical characteristics of
which arethe firing voltage UzHk and the maintaining
voltage UgHK. Besides this auxiliary discharge gap,
the auxiliary discharge circuit (see figure 2) contains
the current limiting resistor RHg and the auxiliary ca-

thode supply voltage UHKO-

UHKO - UBHK

- RHK =
IHK

UBHK UHKO UBHK = ca 105V

-0 + Fig. 2

If the anode gap of the tube is fired, the discharge
from the auxiliary cathode no longer ends at the ca-
thode, but at the anode, so that the auxiliary cathode
assumes approximately cathode potential. This isaccom-
panied by a corresponding increase of IHk.

3.2 Grid circuit

Figure 3 shows the grid circuit. lts external elements
are: the grid resistor R, the control voltage Ugt and
the grid bias voltage UgQ. The voltage between grid
and cathode Ug_k is therefore composed of the grid
bias voltage, the control voltage and the voltage drop
across RG.

!

Ust UG-ko
i 0Uso @ v r

In the tube the grid has mainly the function of an
electrostatic diaphragm. Also it acts as a probe for the
discharges maintained in the tube:

Fig. 3

a) When the anode gap is not fired, the grid acts as a
probe inthe auxiliary discharge. The magnitude and
direction of the probe current depend on the auxi-
liary cathode current and the voltage between grid
and cathode as shown in figure 4.

g .
(pA) IHk = [ HK=
220 100uA 50pA
. IHK
Ug
-80 60 40 20 )
20 Ug (v)
o J
- 10
IHK= 200uA -le Fig. 4
(x10-8a)

b) When the anode gap is fired, the grid acts asa probe
in the main discharge. The probe characteristic in
figure 5 shows the relation between the voltage on
the grid (Ug-K) and the grid current for two diffe-
rent values of the anode current (tube type GT 21).

Conditions change when a grid resistor is introduced.
The voltage between grid and cathode Ug_k and
the probe current I can be determined from the
voltage Ug ko before the gridresistor and the pro-
be characteristic by introducing the load line RG.

Ie
(mA) Ug-K
UG-ko 20 40 60 80 100 (v
0 i i 1 1 1 >
IA10mA
-0,5 1

[a 25maA

-2 1 Fig. 5

The probe action of the grid in the fired tube gives
a feed-back voltage into the grid circuit. In most
practical applications the grid-cathode gap can be
considered as a voltage source (grid positive with
respect to cathode) of approx. 100 volts with an
internal resistance of approx. 0.1 MQ.
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3.3 Anode circuit

The anode circuit comprises the main cathode-anode
gap, the load resistance R| (which can be placed in
the cathode or anode side or both) and the anode sup-
ply voltage UAQ. The magnitude of this voltage lies
between the anode firing and maintaining voltages.

If the anode is fed by a DC voltage, the fired main
discharge can only be extinguished by an inter-
ruption of the anode circuit or by reducing the
anode voltage below the maintaining voltage for a
sufficiently long time. The formula for calculating
the load resistor is given with figure 6. Data sheets
for the tube give limiting values of the anode cur-
rent and the anode supply voltage.

Ia RL
l i Uao-UBA
Usa Uao i 1A
N (UAo-UaA?
PRI ——
RL
Fig. 6

b) AC voltage supply

If the anode circuit is fed by an AC voltage, recti-
fied half-wavesor full-waves, the tube extinguishes
automatically towards the end of each positive half-
wave. It must be fired again during the following
positive half-wave by the control signal. The load
resistance is chosen in such a way that the mean
value (measured with a DC instrument) of the ca-
thode current is within the limits given on the data
sheets. If the load resistor is replaced by a relay, it
must be located in the anode side and must be re-
tarded (see Relay sheet No 20.01).

4. CHARACTERISTICS

4.1 Firing characteristic

The firing characteristic shows the anode-cathode fi-
ring voltage as a function of the grid-cathode voltage.
A typical characteristic for the type GT 21 is shown
in figure 7. This figure also showsthe points of the li-
mit characteristic of particular significance:

A: minimum anode holding voltage at the maximum
admissible negative grid voltage.

B: negative grid voltage to ensure cut-off at the mi-
nimum anode holding voltage.

C: critical grid voltage to ensure firing at the mini-
mum anode supply voltage.

D: minimum inverse anode holding voltage at the ma=
ximum admissible positive grid voltage.

4.04e

In general, control points of the limit characteristics
or maximum values for anode and grid voltage are gi-
ven instead of the firing characteristic.

V)
T 400 [V?

1A 8
¢
200
UglV]
-80 -60 -40 -20 20 40
200
D.
4400}
___a—-"‘f’
Fig. 7
o)
Ua
-
U
~ v
) \\ 400
8 N\
; 300
\.c
200
-
100
U
8 6 -4 -2 0] 2 4 &5 8

Fig. 8

4.2 Control characteristic

The control characteristic is an expanded section of
the firing characteristic in the control range of the

grid. The curve shown in figure 8 is typical for tube
GT 21.

For practical purposes the voltage between cathode
and the point before the grid resistor has been chosen
as a variable instead of the voltage between grid and
cathode. Because of the grid current, the control cha-
racteristic becomes dependent on the grid resistor, as
shown in figure 9. There is little change for resistors

between 50 kQ and 0.5 MQ.




Ua RA
V) 31
500
RG
UA
-100pA

a) the permanently maintained auxiliary discharge
shortens the ionization time

b) the grid divides the discharge gap in two parts, thus
facilitatingdeionization and reducing deionization
time.

5.1 lonization time

Ue

20 10 0 10 W)
Fig. 9

The magnitude of the auxiliary cathode current has
little effect on the control characteristic, as shown in
figure 10.

Within the working limits of the tube, the influence of
ambient temperature on the control characteristic is
very small. In the temperature range from -30°C to
+90°C, the horizontal displacement of the control cha-
racteristic is between 0.1 and 0.5 volts, depending on
the anode voltage.

IHK= 500
100 HK LA
Ug
e = B =
-20 -10 0 10 ()
Fig. 10

The control characteristics of various tubes differ very
little. According to present experience, the horizontal
variation is considerably less than 1 volt.

5. DYNAMIC PROPERTIES

Although the construction and gas filling of glow-
thyratrons are similar to relay tubes, there are two
essential differenceswhich influence the dynamic pro-
perties:

The permanent control discharge of the glow-thyratron
causes a reduction in response time compared to ordi-
nary relay tubes since the firing delay of the starter
discharge and its firing time are eliminated.

The ionization time dependsprimarily on thedifference
between the anode supply voltage and the anode firing
voltage (corresponding to the grid voltage reached by
the control pulse). It decreases as this difference in-
creases. Because of this and because of the nature of
the control characteristic it follows that, for each va-
lue of the anode supply voltage, the ionization time is
at a minimum when the control pulse drives the grid
to cathode potential. This case is illustrated .in figure
11 and shows the ionization time as a function of the
anode voltage for the tube GT 21.

tion
(bs) |

160

S e

N
Sl

- — e —— g & s G T hoal
200 250 300 350 o (V)
Fig. 11

5.2 Deionization time

The deionization time is the shortest time during which
the anode voltage must be reduced below the maintai-
ning voltage to ensure that the tube will not re-fire
when the anode voltage is reapplied. It depends on the
anode current before extinction, the value of the anode
supply voltage and the value to which it is reduced
during the deionization.

Figure 12 shows the deionization time for the glow-
thyratron GT 21 as a function of the anode current for
two different values of the anode voltage. (During de-
ionization the anode voltage was reduced to cathode
potential).
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6. GENERAL APPLICATION NOTES

6.1 High impedance elements

The high impedance components of the tube circuit
(e.g. auxiliary cathode resistor, grid resistor) should be
placed as near to the tube socket as possible. This
avoids parasitic oscillations and the pick-up of stray
signals.

The pins marked IC should not be usedfor any connec-
tions.

6.2 External influences, shielding

The operation of glow-thyratrons is not influenced by
external light, magnetic field, or radioactive radi -
ation and is almost independent of ambient tempera-
tures. Strong electrostatic field may result in slight
variations of the control characteristic. In most cases
this can be suppressed as indicated in section 6.3.

== 4.04e

Shielding of the tube is therefore unnecessary except
for special cases. If a shield is used as a mechanical
protection, it must be connected to cathode potential.

6.3 Avoiding stray signals in the grid circuit

Stray signals can reach the grid by capacitative pick
up, especially when high grid resistors are used. This
may be sufficient to cause unwanted firing of the tube.
A condenser of approx. 200 pF between grid and ca-
thode eliminates this effect.

6.4 Switching interval

By increasing the grid - cathode capacity to several
1000 pF (depending on the grid resistor), a switching
interval is obtained. When the control circuit is fed
by an AC voltage, a phase-lag is caused by the grid
resistor and the grid capacitor. This may have to be
corrected by a phase-lead network in the control cir-
cuit.

6.5 Radio interference

When the tube is supplied with an AC voltage, the
anode gap is fired in every positive half-wave. The
fast current build-up at firing may causeradio interfe-
rence. This can be eliminated by a capacity of 0.1 to
0.2 uF parallel to the supply voltage or a capacity of
approx. 5000 pF parallel to the anode-cathode gap of
the tube.

6.6 Basic diagrams and applications

Basic diagrams and application examples are given on
the application sheet 4.06e.
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1. INTRODUCTION

The principle of operation of glow-thyratrons is ex-
plained and general application notes are given in
information 2.21.04 E.

The following circuits apply basically to all types of
glow-thyratrons; the numerical values and complete
diagrams refer to type GT 21.

a)

Supply of the anode circuit

Supply of the auxiliary discharge circuit

Examples for complete supplies

Coupling the control signal to the grid circuit

2. SUPPLY OF THE ANODE CIRCUIT

The voltage of 220 volts AC can be the mains supply
voltage or it can be derived from a transformer. In the
latter case the unloaded voltage of the transformer must
not substantially exceed 220 volts. If asingle tube is
fed by a transformer it must be calculated for an un-
loaded voltage of 220 volis.
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In the circuits a), b) and d), the tube is extinguished
automatically when the control signal is removed.

In the circuits ¢), e) and f), the tube remains fired
when the control signal is removed. It must be extin-
guished externally by interrupting the anode supply or
by reducing the anode voltage below the maintaining
voltage.

a) Supply with AC voltage.

b) Supply with half waves; this can be used with DC-
tubes. In special cases it can also be used with AC-
tubes (e.g. if a high positive grid voltage is expec=
ted during the negative anode half wave). Recti-
fier G has a peak inverse voltage of 350 volts.

c) Supply with DC voltage obtained from half wave
rectifier.
G: peak inverse voltage 700 volts.
C: for 1 tube: 2 to 4pF (depending on tube cur=-
rent), 350 volts.
C: for n tubes: C (uF) = 0.9 IA tot (MA).
(IAtot = sum of the anode currents of all tubes that
can be fired at the same time).
This supply is normally used in circuits having only
one tube.

d

s

Supply with full waves: this supply gives a faster
succession of tube firings than supplies a) and b),
therefore a shorter maximum response time of the
relay which also needs less retardation than in the
other cases. Typical application would be for fast
counting circuits. (Withinductive load the extinct-

3. SUPPLY OF THE AUXILIARY DISCHARGE CIRCUIT

3.
2
|
=3
N
N
o
-
2

e o e

ion of the anode current can be made more diffi-
cult. If retarding of the magnetic field in the load
is desired, it should be accomplished by a diode
parallel to the load ).

Resistor R must be inserted if the auxiliary discharge
is fed according to diagram 3d).

200
R(IQ) =———
() IHK ot (mA)
IHK tot = load current of the auxiliary discharge

supply circuit.

e) Supply with DC voltage obtained from a bridge
rectifier. In this DC voltage supply, a smaller con-
denser than in case ¢) canbe used forthe same cur-
rent.

C(uF) = 0.4 IAtot (mA). R: asin d), 350 volts.
G: peak inverse voltage 350 volts.

This supply is generally used for circuits with se=
veral tubes.

f) DC-voltage supply obtained from a full wave rec-
tifier.
C: as in case e).
G: peak inverse voltage 700 volts.
In this case, it is easier to derive the auxiliary dis-
charge supply voltage than in case e).

If many tubes in the same circuit can be fired simul-
taneously the condenser necessary in the supplies e)
and f) will have large capacities. In such a case it
would be advisable to use a L-C circuit to reduce the
ripple of the anode supply voltage to below 20 volts.

Any number of tubes which have their cathodes at the
same potential when they are not fired, can have a
common supply for the auxiliary discharge circuits.

a) Supply from an independent DC voltage source.
This supply can be combined with all the anode
supply arrangements indicated in section 2.

b) Supply from the anode supply voltage of 220 volts
AC, can be combined with the anode supplies 2 a),
2b), 2¢) and 2f).

G: peak inverse voltage 700 volts.

C: (uF) = 0.9 14K tot (MA), 350 volts.

IHK tot = total load current (sum of the auxiliary
discharge currents and the currents of the
voltage dividers).

c) Supply from 220 volts AC in phase opposition to
U Q- can be combined with anode-supplies 2 a) and
2 b) and is of interest if the anode is fed from a
transformer. In this supply, RHk is reduced to 1 MQ
G: peak inverse voltage 350 volts.

d) Supply from a voltage doubler, which can be com-
bined with anode supply 2 d) and 2 €) (the auxili-
ary discharge supply voltage resultingfrom this cir=-
cuit, referred to the negative end of the anode sup-
ply, equals the peak value of the AC supply vol -
tage).

C (uF) = 0.9 * IHK tot (mA), 350 volts.

G: peak inverse voltage 350 volts.




4. GRID BIAS VOLTAGE

Ry
a l -0 l,‘\ L,’Ao
Uy UHKe R, el

Since the critical grid voltage for firing the tube de-
pends on the anode voltage, it is desirable that the
grid bias voltage varies with the anode voltage. Sta-
bilization of the grid bias is only needed when the
anode voltage is stabilized.

a) Independent DC voltage source; this can be com-
bined with all the anode and auxiliary discharge
supplies mentioned above.

b) The grid bias isderived from the auxiliary discharge

supply voltage UHKQ. This method can be used for
all auxiliary discharge supplies. The current in the

5. EXAMPLES FOR COMPLETE SUPPLIES
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It will be seen from sections 2, 3 and 4 that a large
variety of supply circuits are possible. The following
examples show some selected combinations that are of
special interest.

a) Normal supply when the tube is fed directly from
the mains supply.

b)

c)

4,06 e

d)

voltage divider R1, R2 must be considered when
calculating the auxiliary discharge supply. For most
applicatfions this method of obtaining the grid bias
is the simplest and most useful.

AC voltage in phase opposition to the anode supply
voltage, can be combined with anode supplies 2a)
and 2b). This supply is useful when the anode is fed
from a transformer e.g. in light beam devices.

When the tube is controlled from a transistor circuit,
the grid bias is automatically obtained from this
circuit. All anode and auxiliary discharge supplies
can be used.
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c)
Supply with transformer, e.g. with light beam de-

vices where the transformer is necessary for the lamp.

Normal circuit when the anode is supplied from a
bridge rectifier.




6. COUPLING THE CONTROL SIGNAL TO THE
GRID CIRCUIT

The control signal necessary for firing the tube is the
difference between the grid bias voltage and the cri-
tical grid voltage. This voltage, and in most cases
also the grid bias, depend on the supply voltage. Thus
the critical value of the control signal also depends
on the supply voltage. This dependency is reduced re-
latively when the grid bias voltage and the control
signal are increased.

Normally a control voltage of at least 5 volis is nee-
ded. With more elaborate circuits this value can be
reduced.

6.1 Control by a voltage that is independent of the

anode-circuit

i - +
Ug ©

The control voltage can be DC or AC. For DC the po-
sitive voltage is applied to the grid. For AC, the con-
trol voltage must be in phase with the anode voltage
or have aconsiderably higher frequency.

6.2 Control by a AC voltage connected to the anode

circuit

C - R must be large compared to the period of the con-
trol signal.

R1  must be large compared with Rj.

Rg limits the feed-back from the grid of the fired
tube to the control circuit and also the interval
effect.

The control voltage Ust must be in phase with the
anode voltage orhave aconsiderably higherfrequency.

6.3 Control by a DC voltage positive with respect to

the cathode

The effective voltage at the grid is the control voltage
reduced by the factor R / (R} + R +R;).

The effective grid resistance is: Rg + [Ry in parallel
to (Rp + Ri) |

Feed-back from the grid of the fired tube depends on
the ratio Rg: Ry and Rp: Ri; it decreases when this
ratio increases.

The conditions for small dampingof the control voltage
and small feed back are contradictory. For every ap-
plication, the best compromise must be determined.

6.4 Controlby a DC voltage negative with respect to

the cathode

R1, R2 and UgQ are only necessary if the control vol-
tage varies outside the range -6 to 0 volts. See also
remarks made in section 6.3.

6.5 Control by a variable resistor




.

Uy can be a DC-voltage (positive with respect to the
cathode) ,or an AC-voltage in phase with the anode
voltage. U1 and Uggshall be symmetrical to=2.5volts.

The critical grid voltage is reached when R ~Rj.
The percent variation of R necessary for firing and

blocking the tube decreases as Ugq and Uy are in-
creased.

The resistor RG can be omitted if the grid feed-back
to the control circuit can be tolerated.

The internal reistance of the voltages Ugp and U
must be small compared to R1.

The effective grid resistance is Rg + (R in parallel to
R1).

6.6 Control by a bridge circuit

7-30V

7-30V

Contrary to the other circuits, the grid bias UGgQ does
not have a value which cuts-off the tubes securely but
is set at the critical value. (Approx. -2.5 volts). The
critical grid voltage is reached when the bridge is ba-
lanced.

7. SWITCHING INTERVAL

The switching interval is the difference between the
control voltage necessary for firing the tube and the
control voltage at which the tube extinguishes in cir-
cuits supplied by AC, half wave or full wave. Also the
quotient of these two voltages can be considered as
the switching interval.

If the grid circuit contains a capacity from the grid to
the cathode. circuit, this capacity is charged, when
the tube is fired because of the probe action of the
grid. If the discharge time constant has a sufficiently
high value, the capacity will still be charged to a
small voltage at the next positive half wave, thus hel-
ping to refire the tube. Therefore the magnitude of the
interval depends on the value of the capacitor, the
charging conditions (when the tube is fired) and the
discharging conditions (when the tube is extinguished).
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8. COMPLETE DIAGRAMS FOR TUBE GT 21

8.1 Control by audio- or high frequency signal

220V~

Ustk

The tube fires at a control voltage of approx. 6 volts.

If the control voltage is connected to the supply vol-
tage, it must be coupled to the grid circuit according
to 6.2.

8.2 Supervising an AC voltage

[;E Rel

GT21 700V
Qo02u 220k /T ’l’"‘A
-—=112M -
° 220V~
™
Ustn R2
022 .
R1

Ust must be in phase with Upg, Ry < 20 KQ.
(for higher Ry a higher control voltage is necessary in
the same circuit).

a): R1 =27 kQ Ry =270 kQ
the tube is fired if Usy ® ca. 5 volts rms.
b): R1=270kQ R2=0

the tube is fired when Ust = ca. 50 volts rms (ma-
ximum admissible: 80 volts rms).

Between a) and b) any intermediate values can be
chosen. The precision of switching increases with Us.

The capacitor of 0.02 pF gives in this diagram a
switching interval (difference of Ust for firing and
extinguishing the tube) of approx. 2 volts.




8.3 Supervising a DC voltage

Same diagram as 8.2 with R3 instead of the capacitor

0.02 uF. Ust: minus connected to cathode.
R1 =270 kQ R2=1MQ R3=0.15 MQ-R;

a):

b):

tube is fired, when USt > ca. 8 volts.

Ry =270 kQ Rp =0.22 MQ, R3=0.47 MQ-R;

tube is fired, when Ug; = ca. 65 volts (maximum

admissible: 150 volis).

8.4 Control by a transistorized unit

TE

(ZARel

TE = transistorized unit, R; <20 kQ

Tube is fired, when the out-put of the transistorized
unit is between =0.5 and +50 volts.

The tube is cutt-off when the output of the transistori-

zed unit is between -6 and -80 volts.

8.6 Operation with transistor amplifier

8.5 Control by a variable resistor M

(Photo-resistor, photo-diode, thermistor, contact, etc.)

r T
I

U1UOKG1M

==10nF:

b) a)

R1

Diagram A is for low voltages on the measuring ele-
ment. DiagramB is for high sensitivity., When the dash-
dotted element is replaced by the dashed elements, a
switching interval is obtained.

The switching function is inverted by exchanging Rj
and M.

82k 1W
-20V
10k 10p
10k * 56k
L_Jocrs
S5u
ATk 10k
56k

p [

220V~
18k
— -5v 05u =L
i M U47M

DlODk

The control signal necessary at the input of the tran-
sistor amplifier is some tenths of a volt.
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8.7 Coincident stage 8.8 Delay circuit
(for example to ring-counters, counting tubes, etc)
7cev ‘meA
‘4' S
—O +300
Rel. 12k
15M + 700V
GT 21 _1TmA
470k 1CM 220k
(- -~ - 12M
' ® 2204~
-300 =
4 1-10k 20 loa7| 8
- == =,=u--m
la70k TO(“
L =
4
l .
=00 4

A, B, C: input voltages, Rj <15 kQ.

Tube iscut off if atleast one of the inputs is at O volts.
Tube is fired if all inputs are at >+6 volts (for higher
control voltages a larger value of R; is admitted). For
the same amount of grid feed-back, the resistor of 100
kQ must be increased proportionally.

When the control contact S is closed, the attraction
of the relay Rel is retarded. It releases without retar=-
dation when S is opended.

As the retarding condenser C is charged from a nega-
tive to a positive voltage (both voltages symmetrical
to the critical grid voltage), the influence of vari-
ations of the supply voltage on the retarding time is
small.







Thyratron a

Glimm-Thyratron GT 21

-

effluve GT 21
Glow Thyratron GT 21

Type
GT 21
Nr.
4.21
Ed. Fol.
10.65 1

Glimm=Thyratron mit kalter Molybdén-
kathode und geringer Tritiumvorionisier =
ung. Steuerung durch Gitter, erforder -

Thyratron & effluve & cathode froide en
molybdéne et faible préionisation au
tritium. Commande par grille, tension de

Glow thyratron with cold molybdenum
cathode and low Tritium preionization.
Grid control, needed signal voltage

liche Signalspannung =< 5V. Speisung commande = 5V, Alimentation du cir- = 5Volts, DC or AC anode voltage
des Anodenkreises mit Gleich- oder cuit anodique par courant continu ou supply.
Wechselspannung. alternatif, |
K- Kathode T
* Cathode )
Gitter lfn'rt'erlne Verbindung ®
G: Grille rel lassen ! v
Grid ICs Connexion interne I g
As Ancde * ne connectez pas
Hilfikabhase |dnternc| connections |
HK: Cathode auxiliaire O rell Egrineat Il ” 0
Auxiliary cathode
218
KENNDATEN; CARACTERISTIQUES; CHARACTERISTICS; : |
GRENZBETRIEBSDATEN LIMITES D'OPERATION  LIMITING VALUES s T Ao
ZUndspannung A-K Tension d'amorgage A-K Breakdown voltage A=K U 450 V
(A+, Ug = -15 V) (A+, Ug = -15V) (A+, UG = -15V) ZA - :
Zundspannung K-A Tension d'amorgage K-A Breakdown voltage K-A
(A~ UG =0) (A, UG =0) (A=, UG =0) e -
Zundspannung HK-K Tension d'amorgage HK-K  Breakdown voltage HK-K UzHk - - -180 V
Brennspannung HK=K Tension d'entretien HK=K Sustaining voltage HK=K Usi _ _ S0V
(IHk = =100 uA) (IHK = =100 pA) (IHK = =100 uA)
Brennspannung A=K Tension d'entretien A=K Sustaining voltage A=K UpA _ 15V _
(1A =20 mA) (IA =20 mA) (1A = 20 mA)
Kathodenstrom Courant cathodique Cathode current Ik 10 mA _ 40 mA
Mittelwert valeur moyenne mean value
Anoden-Speisespannung Tension d'alimentation Anode supply voltage UAD 180 V~ - 250 V~
anodique A 250 V= - 350 V=
Gitterspannung fur Tension de la grille Crid voltage for
Sperrung der Rohre pour blocage du tube blocking the tube uc -6V - ; -80 V
(Ua = UAO max) (UA = UAQ max) (UA = UAO max)
Gitterspannung fur Tension de la grille Grid voltage for
Freigabe der Rohre pour libération du tube release of the tube Uc -0,5V - +50 V
(Ua = UAQ min) (UA = UAQ min) (UA = UAQ min
Hilfskathodenstrom Courcnt de la cathode Auxiliary cathode Vg 100 A _ 250 uA
auxiliaire current
TYPISCHE BETRIEBSDATEN OPERATION TYPIQUE TYPICAL OPERATION +15
—la UAQ 220 Vw0 %
RA Rel. ca 1,5 kKQ
Rel. 1A 15 mA
RHK 1,2 MQ 1/2 W
o T . Uao IHK 2160 wA
: = RG 220 kK 1/2 W
THK C 0,25 uF, 400 V=
G 700V, 1 mA
L Ve 7V
2UG ¢~ Us 5V

MONTAGE in beliebiger Lage

UMGEBUNGSTEMPERATUR
-30° bis +90° C

LEBENSDAUER
Voraussichtlich Uber 25'000 Brennstunden
bei Nennstrom.

MONTAGE en toute position

TEMPERATURE AMBIANTE
-30° & +90° C

DUREE DE SERVICE

Probablement plus de 25'000 heures de
service continu dans les conditions nor-
males.

MOUNTING in any position

AMBIENT TEMPERATURE
-30° to +900 C

LIFE EXPECTANCY
Presumably more than 25'000 working
hours at normal current.




ZUENDKENNLINIE (A)

Dargestellt ist eine typische Zundkenn -
linie. Die Punkte A, B, C, D sind Kon-
trollpunkte der Grenzkennlinien.

A, B, D: alle Rshren sicher gesperrt.
C: alle Rshren sicher gezindet.

1Y)
4-// L0 [V?

C
200

L C

olv]

-80 -60 -40 -20 20 40 A

"]

STEUERKENNLINIE (B)

Die Steuerkennlinie zeigt einen Aus-
schnitt der Zundkennlinie in vergrdsser-
tem Masstab fur Ug. Dargestellt ist eine
typische Kennlinie. Die Punkte B und C
sind Kontrollpunkte der Grenzkennlinien.

B: alle Rshren sicher gesperrt.
C: alle Rohren sicher geziindet.

TYPISCHE SCHALTUNGEN

1) Steuverung durch Messelement M von
verdnderlichem Widerstand, z.B. Photo -
widerstand, Photodiode, Thermistor, Kon=

CARACTERISTIQUE D'AMORCAGE (A)
Une caractéristique typique est montrée.
Les points A, B, C, D sont des points de
contréle des caractéristiques limites.

A, B, D: tous les tubes strement bloqués.
C: tous les tubes sGrement amorcés.
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