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Some devices are labelled
Maintenance type
Obsolescent type

or

Obsolete type

Maintenance type - Available for equipment maintenance
No longer recommended for equipment production.

Obsolescent type - Available until present stocks are exhausted.

Obsolete type - No longer available.




DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic com -

ponents, subassemblies and materials; it is made up of three series of handbooks each
comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MATERIALS GREEN

The several parts contain all pertinent data available at the time of publication, and each
is revised and reissued periodically.

Where ratings or specifications differ fromthosepublished in the preceding edition they
are pointed out by arrows. Where application information is given it is advisory and does
not form part of the product specification.

If you need confirmation that the published data about any of our products are the latest

available, please contact our representative. He is at your service and will be glad to .
answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or
completeness; its publication conveys no licence under any patent or other right, nor
does the publisher assume liability for any consequence of its use: specifications and
availability of goods mentioned in it are subject to change without notice: it is not to be
reproduced in aiy way, in whole or in part without the written consent of the publisher.
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RATING SYSTEM

( in accordance with LE.C. publication 134 )

Absolute maximum rating system

Absolute maximum ratings are limiting values of operating and environmental
conditions applicable to any electronic device of a specified type as defined by
its published data, which should not be exceeded under the worst probable con-
ditions.

These values are chosen by the device manufacturer to provide acceptable serv-
iceability of the device, taking no responsibility for equipment variations, en-
vironmental variations, and the effects of changes in operating conditions due to
variations in the characteristics of the device under consideration and of all
other electronic devices in the equipment. ’

The equipment manufacturer should design so that, initially and throughout life,
no absolute-maximum value for the intended service is exceeded with any device
under the worst probable operating conditions with respect to supply voltage
variation, equipment component variation, equipment control adjustment, load
variations, signal variation, environmental conditions, and variations in charac-
teristics of the device under consideration and of all other electronic devices
in the equipment.
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GENERAL OPERATIONAL RECOMMENDATIONS
THYRATRONS

The following instructions and recommendations apply in general to all types
of thyratrons. If there are deviations for any type of tube they will be indicated
on the published data sheets of the type in question.

MOUNTING

Noimally the tubes must be mounted vertically with the base or filament strips
at the lower end. They must be mounted so that air can circulate freely around
them. Where additional cooling is necessary forced air should assist the natu-
ral convection. (This is of great importance in the case of mercury-vapour
filled tubes, in order to condense the mercury in the lower part of the tube).
The clearance between the tubes and other components of the circuit and be-
tween the tubes and cabinet walls should be at least half the maximum tube
diameter.

When 2 or more tubes are used the minimum clearance between them should
be 3/4 the maximum tube diameter. When the tube is mounted in a closed cab-
inet the heat dissipated by the tube and other components should be taken into
account. While the tube is working it must not touch any other part of the in-
stallation or be exposed to falling drops of liquid.

The tubes should be mounted in such a way that they are not subjected to dan-
gerous shock or vibration. In general, if shock or vibration exceeds 0.5g a
shock absorbing device should be used.

The electrode connections, except for those of the tube holder, must be flex.-
ible. The nuts (e.g. of the anode connections) should be well tightened but care
must be taken to ensure that no undue forces are exerted on the tube. The con-
tacts must be checked at regular intervals and their surfaces kept clean in or-
der to avoid excessive heating of the glass-metal seals. The cross section of
the conductors and leads should be sufficient to carry the r.m.s. value of the
current. (It should be noted that ingrid controlled rectifier circuits the r.m.s.
value of the anode current may reach 2.5x the average d.c. value and even
more).

FILAMENT SUPPLY

In order to obtain the maximum life ofa directly heated tube, a filament trans-
former with centre-tap and a phase shift of 909 + 30° between V, and Vy is re-
commended.

.
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If, in the published data, limits are given for the filament voltage, steps should
be taken to prevent the filament voltage exceeding these limits owing to the
spread of the transformer, fluctuations of the mains voltage, etc. The filament
voltage at nominal mains voltage is measured at the terminalsof the tube. If no
limits for the filament voltage are given, deviations with a maximum of 2. 5%
from the published value, can be accepted.

It is therefore recommended to have tappingson the filament transformer. The
mains fluctuations should, in general, not exceed 5%. During short intervals
fluctuations of 10% are admissible.

In calculating the ratings of the filament transformera variationin the filament
current of plus and minus 10% from tube to tube should be taken into account,
whilst for directly heated tubes the d.c. current flowing through the filament
winding should also be considered.

TEMPERATURE

1. For tubes filled with mercury vapour or with a mixture of mercury vapour
and inert gas.

For these tubes temperature limits for the condensed mercury are given in
the published data. Care should be taken to ensure that the temperature dur-
ing operation is between these limits. Too low temperature gives low gas
pressure which results in a low current capability, high arc drop and con-
sequently shortening of life. Too higha temperature giveshigh gas pressure
which results in a reduction of the "arc-back™ voltage, and with it the per-
missible peak inverse and forward voltages. The condensed mercury tem-
perature can be measured with a thermo-element placed against the enve-
lope. The measurement should be rmade at the coldest part of the bulb where
the mercury condenses; in general this will be just above the base or the
lower connections.

Good technique and instruments are necessary for accurate thermocouple
measurements. In addition to the temperature limits for the condensed
mercury sometimes limits for the ambient temperature are given.

The latter are only intended as a guide, as the difference between the am-
bient and the condensed mercury temperature largely depends on mounting
and cooling.

The mercury condensed temperature is decisive in all cases.

The ambient temperature can be measured with a thermometer which has
been screened against direct heat radiation. The measurement should be
carried ocut at various points around the lower part of the tube.

2. Tubes with inert gas-filling

For these tubes only the limits of the ambient temperature are given. These
limits are in general minimum -55 °C and maxima +75 °C.
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SWITCHING ON

1.

Tubes filled with mercury vapour or with a mixture of mercury vapour and
inert gas

It is necessary to allow some time for the cathode to reach its operating
temperature before drawing cathode current. Therefore the minimum cath-
ode heating time is given on the published data sheets.

After the cathode heating time the tube may be switched on provided the
temperature of the condensed mercury is not too low.

Switching on (not after transport) may be done at a condensed mercury tem-
perature which lies 5to 10 °C below the minimum temperature published
(minimum waiting time required).

However, it is good practice to switch onafter the temperature having pass-
ed its minimum published value (recommended waiting time) y
The switching on times, the minimum required and the recommended one
can be read from the curve representing the condensed mercurytemperature
as a function of time with only the filament voltage applied to the tube.

The minimum required switching on time can directly be read from the
curve representing this time as a function of the ambient temperature.
Switching on after transport or after a considerable interruption of operation
should be done according to the instructions for use wh1ch are packed with
the tube.

In order to avoid long preheating times it is recommended to leave the fila-
ment supply on during stand-by periods (e.g. overnight) at 60-80% of the
nominal voltage.

Tubes with inert gas-filling

It is necessary to allow the cathode to reach operating temperature before
drawing cathode current.

Therefore the minimum cathode heating time is published after which the
anode voltage may be applied provided that the ambient temperature is not
below the minimum published value.

LIMITING VALUES

In

general these values are given as absolute maxima; i.e. maxima which

should not be exceeded under any conditions (so they may not be exceeded owing
to mains voltage fluctuations, load variations, tolerances on components, over-
voltages etc. )

For each rating of maximum average current a maximum averaging time is
quoted. This is to ensure that an anode current greater than the maximum con-
tinuously permissible average value is not drawn for such a length of t1me as
would give rise to an excessive temperature within the tube.

The maximum peak anode current is determined by the available safe cathode
emission whereas the average current is limited by its heating effects.
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Under no circumstances may the peak current exceed its maximum published
value. For the determination of the actual value of the peak inverse voltage and
the peak anode current, the measured values with an oscilloscope or otherwise
are decisive.

TYPICAL CHARACTERISTICS
1. Arc voltage

The value published for V¢ applies to average operating conditions; under
high peak current conditions, e.g. 6 phase rectification, V¢ will be higher.
The spread which is dependent on the circuit can be expected to be plus and
minus 1 V.

During life and increase of approximately 2 V must be taken into account.

2. Frequency

Unless otherwise stated the maximum frequency at which the tubes may run
under full load is 150 Hz.

Under special conditions higher frequencies may be used, details should be
obtained from the manufacturer.

OPERATING CHARACTERISTICS

The data under this heading are based on normal practical conditions.

SHORT CIRCUIT PROTECTION

In order to prevent the tube from being damaged by passing too high a peak
current a value for the surge current is given. The figure given for the maxi-
mum surge current is intended as a guide to equipment designers. It indicates
the maximum value of a transient current resulting from a sudden overload or
short circuit which the thyratron can pass fora period not exceeding 0.1 second
without resulting in its immediate destruction. Several overloads of this nature
will, however, considerably reduce the life of the tube.

The equipment designer has to take into account this maximum surge current
rating when calculating the short-circuit impedance of the equipment.

This surge current value is not intended as a peak current that may occur on
switching or during operation.

A simple method to limit the surge current to the max. ratingis to incorporate
a series resistance in the anode circuit.

SCREENING AND INTERFERENCE

In order to prevent unwanted ionisation of the gas filling (and consequent flash
over) due to strong R.F. fields, it may be necessary to enclose the thyratron
in a separate earthed screening box.
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In circuits with gas-filled tubes oscillation in the transformer windings and
other circuit components may occur, resulting in excessive peak inverse volt-
ages and arc back. Damping of these oscillations is necessary especially at
higher voltages. Parallel RC-circuits are recommended for this purpose.

SMOOTHING CIRCUITS

In order to limit the peak anode current in a rectifier it is necessary that a
choke should precede the first smoothing condenser.

To ensure good voltage regulation on fluctuating loads the inductance value of
the choke should be large enough to give uninterrupted current at minimum load.

The choke and capacitor must not resonate at the supply or ripple frequency.
In grid controlled rectifier circuits under phased-back conditions the harmonic
content of the d.c. output will be large unless the inductance is adequate.

PARALLEL OPERATION OF GAS-FILLED TUBES

As individual gas-filled thyratrons may have slightly different characteristics
two or more tubes must not be connected directly in parallel. An alternative
expedient must be adopted if a higher current output is required. Information
on suitable methods will be supplied on request.

EFFECTS OF POSITIVE ION CURRENT

When a thyratron is conducting, a positive ion current of a magnitude propor -
tional to the cathode current is generated. This current will, in general, flow
to that electrode which is at the most negative potential during conduction (e.g.
the grid). In order to prevent damage to the tube it is necessary to ensure that
the voltage of this electrode is more positive then —10 V during this phase.
This precaution will preventan increase in grid emission due to excessive grid
dissipation, sputtering of grid material, changes in the control characteristics
caused by shifts in contact potential and, in the case of inert-gas-filled tubes,
a rapid gas clean up.

In circuits where the control grid is held negative during anode conduction, a
suitable choice of resistor in series with the grid will maintain an effective
grid bias more positive than -10 V. The minimum allowable value of the grid
resistor is 0.1 x the recommended one.

In circuits where the anode potential changes from a positive to a negative
value and the control grid is at a positive potential, thereby drawing cathode
current, a small positive ion current flows tothe anode. At high negative anode
voltages it is therefore essential to limit the magnitude of the positive ion cur-
rent by severely restricting the current flowing from cathode to grid. This may
be effected by using the maximum permitted series resistor, or preferably by
using fixed negative grid bias and a narrow positive firing pulse.
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¢+ In those circuits where the anode potential changes very rapidly from a positive
to a high negative value, such as with inductive loads fed from polyphase sup-
plies, there will be residual positive ions within the tube which will be drawn
towards the anode with considerable energy. In the case of an inert-gas filled
tube this would result in excessive gas clean-up and it is therefore necessary
to observe the limitations imposed by the commutation factor.

CONTROL CHARACTERISTICS

In most cases the control characteristic given on the data sheets is shown by
upper and lower boundary curves within which all tubes may be expected to re-
main at all temperatures of the published range and during life.

In multitube circuits where the tubes are operating under the same conditions
the spread will in general be smaller. The published boundaries are therefore
to be considered as extreme limits. This should be taken into consideration
when designing grid excitation circuits.

GRID EXCITATION CIRCUITS

To keep the instantof igniticn as constant as possiblea large value of excitation
voltage is recomnmended.

The use of a negative grid bias (20 to 50 V for a d.c. output voltage of 200 to
600 V) and a sharp positive grid pulse is recommended.

The magnitude of the grid should be 70 to 100 V with a grid series resistor of
20 k2 and a2 maximum impedance of the peaking transformer of 30 k2. If a
sinusoidal grid voltage is used the following r.m.s. values are recommended.
With inductive or resistive load without a back E.M.F. this excitation voltage
should be of the order of 8 x the spread of the control characteristic (30 to
50 Vyms). :

If a back E.M.F. is present the value of excitation voltage should be 15 x the
spread of the control characteristic (50 to 100 Vyms)-
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PL2D21

THYRATRON

Thyratron, inert gas filled tetrode for relay service, electronic timers, sta-
bilized rectifiers, stabilization of A.C. output, in grid circuits of power thyra-

trons.
QUICK REFERENCE DATA
Peak anode voltage Vap = 650 V
Cathode current, peak Ikp = 0.5 A -
average I = 0.1 A =
HEATING: indirect by A.C. or D.C.
Heater voltage Vg = 6.3 V
Heater current I¢ = 600 mA
Waiting time T, = 20 sl
CAPACITANCES
Grid No.1 to all other elements Cgl = 2.4 pF
Anode to all other elements Ca = 1.6 pF
Anode to grid No.1 Cagl = 26 mpF
MECHANICAL DATA
Dimensions in mm max19
Base: 7 pin miniature Q Y}
Net weight: 10 g ©
Sl
x| ©
23
£
f 7202866
Mounting position: any
1) 1f urgently wanted T, may be decreased to min. 10 s.
March 1969 H ll 1



PL2D21 ”

TYPICAL CHARACTERISTICS

Ionization time

at V== = 100 V, grid No.1 over-
voltage = 50 V (substantial square pulse)
Anode peak current during conduction = 0.5 A Tion = 0.5 wus

Deionization time

at Vo™= =125V, Vg, = -100 V,

Rgy = 1000 2, I3 = 0.1 A Tdion = 35 wus
Deionization time

at Vo == =125V, Vg, = =10V,

Rg1 = 1000 2, I, =0.1A Tdion = 75 us
Critical grid No.1 current

atVa~ =125VRMg,» Ia = 0.1 A Igl = 0.5 upA
Maintaining voltage . Varc = 8 Vv
Control ratio grid No.1 at striking point Va _ 250

Rgl=OQ,Vg2=OV Vgl‘
Control ratio grid No.2 at striking point Va - 1000

Vgl=0V, Rgl=0§2, Rg2=OQ ng

OPERATING CONDITIONSfor relay service

Anode voltage Va~ = 117 400 VRMS
Grid No. 2 voltage ng = 0 0 Vv

Grid No. 1 (bias) voltage Vgi. = 5 - Vrms b
Grid No.1 (bias) voltage Vgl = - -6V

Grid No. 1 peak (signal) voltage Vglp = 5 6 V
Anode circuit resistance Ry = 1.2 2.0 k@

Grid No. 1 circuit resistance Rgl = 1.0 1.0 M@

1y Phase difference between Va and Vg | @Pprox. 1800,

2 “ H March 1969



PL2D21

LIMITING VALUES for relay- and grid controlled service
(Absolute max. rating system)

Anode voltage,
forward peak Va = max. 650 V
inverse peak Va invp = max. 1300 V

Grid No. 2 voltage,

peak before conduction —ngp = max. 100 V
average during conduction
Tay = max. 30 s -ng = max. 10 v
Grid. No.l voltage,
peak before conduction —Vglp = max. 100 V
average during conduction
Tay = max. 30 s , -Vgl = max. 10 Vv
Cathode current,
peak Ikp = max. 0.5 A
average, T, = max. 30 s Iy = max. 0.1 A
surge, T =max. 0.1 s Isurge = max. 10 A

Grid No.2 current

average, Tav =max. 30 s Ig2 = max. 10 mA l)
Grid No. 1 current,

average, T,y = max. 30 s 1g1 = max. 10 mA

Cathode to heater voltage,

k pos., peak Vikf- = max. 100 V

k neg., peak V_kf+ = max. 25V

Heater voltage V¢ : 2?:: g? x
. = max. +90 ©C
Ambient temperature tamb = min _75 ¢

CIRCUIT DESIGN VALUES

Grid No. 1 circuit resistance Rgl = max. 10 MQ
recommended value Rgl = 1 MQ

1) In order not to exceed this maximum value it is recommended to insert a re-
sistor of 1000 €2 in the grid No.2 lead.

T W
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PL2D21
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PL2D21
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PL2D21
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PL3C23A

TRIODE THYRATRON

Mercury vapour and inert gas filled triode thyratron with negative control characteristic.

QUICK REFERENCE DATA
Peak forward anode voltage Vap max. 1500 V
Peak inverse anode voltage VainvP max. 1500 V
Average cathode current Ik max. 1,6 A
Peak cathode current Ikp max. 6,4 A
Average grid current Ig max. 10 mA
Peak grid current Igp max. 50 mA
HEATING : direct }
Filament voltage Vs 2,5 V
Filament current Ig 7 A
Waiting time Ty min. 15 s) 1)
CAPACITANCE
Anode to grid Cag 2 pF
TYPICAL CHARACTERISTICS
Arc voltage Varc 10 Vv
Ionisation time Tion 10 ps
Deionisation time Tdion 1000 ps

1) Recommended waiting time 30 s

2) Page 2. The ambient temperature is defined as the temperature of the surrounding air
and shall be measured under the following conditions:

. normal atmospheric pressure;

. the tube shall be adjusted to the worst probable operating conditions;

. the temperature shall be measured when thermal equilibrium is reached;

. the distance of the thermometer shallbe 52 mm from the outside of the envelope
(measured in a plane perpendicular to the main axis of the tube at the height of the
condensed mercury boundary);

e. the thermometer shall be shielded to avoid direct heat radiation.

Qo g e
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PL3C23A

—» MECHANICAL DATA

Base : Medium 4p with bayonet
Cap 1 40619 max52

Net mass: 90 g {

127—139
max 155

Mounting position: Vertical with base down

LIMITING VALUES (Absolute limits)
Peak forward anode voltage

Peak inverse anode voltage

Negativé grid voltage before conduction
Negative grid voltage during conduction

Average grid current, anode positive
(Averaging time

Peak grid current
Grid circuit resistance

Average cathode current
(Averaging time

Peak cathode current

Surge cathode current
(Duration

Ambient temperature

Condensed mercury temperature

1) Recommended value 50 k&2
2) See page 1

3) Recommended temperature approximately 25 °c.

Isurge

tamb

tHg

Dimensions in mm

max.

max.

max.

max.

max.

max.

max.

max.
max.

1500
1500
500
10

10 mA
5 s)

50 mA
5t0 100 k1)

1,6 A
5 s)

6,4 A

120 A
0,1 s)

< < < <

-40 to +50 °C 2)3)
-40 to +80 °C
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PL3C23A
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MAINTENANCE TYPE PL105

THYRATRON

Mercury vapour filled tetrode thyratron intended for the following applications:

D.C. : for use as rectifier with variable or stabilized output voltage and for
electronic D.C. motor speed control.

A.C. : for use as electronic switch and control of ignition circuits; control of
electric furnaces, incandescent lamps and discharge lamps; for re-
sistance welding up to 27 kVA.

QUICK REFERENCE DATA
Anode voltage, peak forward Vap max. 2500v \
peak inverse Vinvp max. 2500 V
Anode current, average (Tyy = max. 15 s) I max. 6.4 A
peak (f = 25 Hz) Iap max. 40 A
HEATING: indirect
Heater voltage Vg 5.0 V+5%
Heater current ¢ 10 A
Waiting time Tw min. 5 min.
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PL105

MECHANICAL DATA Dimensions in mm

Base : Super jumbo with bayonet

'< __max123

max 97
a A4
g7
s
R
x|
23
g &
£,k 7206914
' v
A1 A )
7206913
Pins 2 and 3 heater, pin 4 cathode return
Mounting position: vertical, base down
Net weight: 510 g
ACCESSORIES
Socket 2422 511 01001
Cap connector 40620
CAPACITANCES
Anode to grid No.1 Cagl 1.8 pF
Grid No.1 to cathode Cglk 5.0 pF
TYPICAL CHARACTERISTICS
Arxc voltage Varc 12 v
Ionization time Tion 10 wus
Recovery time (Reionization time) Tdion 1000 wus
Frequency f max. 150 Hz

2 H ” April 1975



PL105

Intermittent service

LIMITING VALUES (Absolute max. rating system)

Anode voltage, peak forward Vap max. 750 V
peak inverse Vinvp max. 750 V
Grid No. 2 voltage —ng max. 500 V
tube conducting Vg, max. 10 VvV
Grid No. 1 voltage —VgI max. 1000 V
tube conducting -Vgl max. 10 Vv
Anode current, peak (f < 25 Hz) Iap max. 5.0 A
¢ =z 25Hz) la, max. 77 A
average (Tyy = max. 5 s) Iy max. 2.5 A
Surge current (T = max. 0.1 s) Isurge max. 400 A
Grid No. 2 current, peak Igzp max. 2.0 A
average (Tay = max. 5 s) Ig2 max. 0.5 A
Grid No. 1 current, peak Iglp max. 1.0 A
average (Tay = max. 5 s) Igl max. 0.25 A
Grid No. 2 resistor Rgz max. 10 k@
recommended value Rgz 10 k2
G;id No.1 resistor Rgl max. 100 k{2
recommended value Rgl 10 k&2
Mercury temperature tHg 40 to 80 ©C
recommended value tHg 60 °C

March 1969 ‘ I I | 3



PL105

Continuous service

LIMITING VALUES (Absolute max. rating system)

Anode voltage, peak forward Va

peak inverse Vi:vp
Grid No. 2 voltage ) —ng
tube conducting —ng
Grid No. 1 voltage —Vgl
tube conducting —Vgl
Anode current, peak (f < 25 Hz) Iap
(f = 25 Hz) Iap
average (T, = max. 15 s) Iy
Surge current (T = max. 0.1 s) Isurge
Grid No. 2 current, peak Ig2p
average (Tay = max. 15 s) Ig2
Grid No. 1 current, peak Iglp
average (Tpy = max. 15 s) Igl
Grid No.2 resistor Rg2
recommended value Rg2
Grid No. 1 resistor Rgl
recommended value Rgl
Mercury temperature tHg
recommended value tHg

max. 2500 V
max. 2500 V
max. 500 V
max. 10 VvV
max. 1000 V
max. 10 Vv
max. 12.8 A
max. 40 A
max. 6.4 A
max. 400 A
max. 2.0 A
max. 0.5 A
max. 1.0 A
max. 0.25 A

max. 10 k2

10 k2

max. 100 k2

10 k2

40 to 80 °C

60 ©cC

| ' November 1973
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PL255

THYRATRON

Mercury-vapour triode thyratron intended for use in motor control equipment

and resistance welding equipment.

QUICK REFERENCE DATA
Anode voltage, peak forward Vap max. 1500 V
peak inverse V'mvp max. 2500 V
Cathode current, average (Tay = max. 10 s) Ik max. 10 A
peak Ikp max. 100 A
HEATING: indirect
Heater voltage Vi 5.0 VvV
If 11 A
Heater current I¢ max. 13 A
Waiting time (See also page 4) Ty min. 10 min

If during long periods of service interruption (e.g. during night hours)the heat-
er voltage is maintained at 5V, the waiting time can be omitted.

MECHANICAL DATA

145
125
a g
/ ’k
’ : & i 4 fv
g &lLf |
7206936 1 |

fk f g

3

l) Marked red.

. maxi02

max 334

Dimensions in mm
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PL255

MECHANICAL DATA (continued)

Mounting position: vertical, base down

Net weight: 820 g
MERCURY TEMPERATURE

V¢ = 5.0 V the temperature rise above ambient is approximately 10 oc.

CAPACITANCES
Grid to all except anode Cg(a) 30 pF
Anode to grid Cag 8 pF
TYPICAL CHARACTERISTICS
Arc voltage Varc 10 Vv
Ionization time Tion 10 us
Recovery time (Deionization time) Tdion 1000 ws
Continuous service (motor control)
LIMITING VALUES (Absolute max. rating system)
Frequency f max. 150 Hz
Anode voltage, peak forward Vap max. 1500 Vv
peak inverse vap max. 2500 VvV
Grid voltage, before conduction —Vg max. 300 VvV
during conduction --Vg max. 10 Vv
Surge current (T = max. 0.1 s) Isurge max. 1500 A
Grid current,(V4 pos.) Ig max. 0.25 A
max 1 A
peak Igp min 0.5 A
Grid resistor Rg max 50 k2
recommended value Rg 10 k@
Cathode current, peak lkp max 80 100 1601y A
RMS Ik max. 30 30 3501y A
average 1% max. 12.5 10 20 l) A
Averaging time Tay max 15 15 2) s
Mercury temperature UHg fax. 7S5 TS 20,
min. 35 40 40 C
recommended value tHg 60 60 60 oC

l) Overload during max. S s in each 5 minutes operation period.

2) Max. 1 cycle.

H March 1969



PL255

A.C. control and welding control

Two tubes in inverse parallel

LIMITING VALUES (Absolute max. rating system)

Frequency f max. 150 Hz
Anode voltage, peak forward Vap max. 750 /V
peak inverse vap max. 750 V
Grid voltage, before conduction —Vg max. 300 Vv
during conduction -Vg max. 10 VvV
Surge current (T = max. 0.1 s) Isurge max. 1500 A —
Grid current (anode positive) Ig max. 0.25 A E
Grid resistor Rg max. 30 k2
recommended value Rg 10 k2
Mercury temperature tHg mz}x. 80 2C‘
min. 40 °C
recommended value tHg max. 60 °C
Duty factor 6 0.1 0.5 1
Cathode current, peak Ikp max. 156 78 39 A
RMS I max. 110 55 27.5 A
average Ik max. S5 12.5 12.5 A
Averaging time Tavy max. 5 ) 15 s
March 1969 II H 3
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PL260

THYRATRON

Mercury-vapour triode thyratron intended for use in motor control equipment,
relay service and other industrial applications.

QUICK REFERENCE DATA
Continuous service
Anode voltage, peak forward ) A% ap max. 2000 V
peak inverse Vh.:v@ max. 2500 V
Cathode enrrent, average (T,y = max. 15 ) Tk max. 60 A
peak ) Ikp max. 200 A
HEATING: indirect
Heater voltage Vi 5 Vv
Heater current It 1974
If max. 21 A
Waiting time (See also page 6) Ty min. 10 min

During long periods of interrupted service (e.g. during night hours) it is re-
commended to reduce Vg to 60-80Y) of the nominal value instead of switching off
the heater. In this way the value of Ty can be decreased according to the dotted
curve.

MECHANICAL DATA Dimensicons in mm

o max 127

—»

|

i

1

S

a +I

DR 7N L

e 125 =

g |
i z

£k f |

1) Marked black
2) Marked red
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PL260

MECHANICAL DATA (continued)

Mounting position: vertical, base down

Net weight: 1600 g

MERCURY TEMPERATURE

At Vi = 5.0V the temperature rise above ambient of the mercury is approxi-

mately 10 °C.

CAPACITANCES
E Grid to all except anode Cg(a) 60 pF
E Anode to grid Cag 15 pF
TYPICAL CHARACTERISTICS
Arc voltage Varc 10 Vv
Ionization time Tion 10 us
Recovery time (Deionization time) Tdijon 1000 wus
Continuous service
LIMITING VALUES (Absolute max. rating system)
Frequency f max. 150 Hz
Anode voltage, peak forward Vap max. 2000 V
peak inverse vap max. 2500 V
Grid voltage, before conduction —Vg max. 300 V
during conduction —Vg max. 10 V
Surge current (T = max. 0.1 s) Isurge max. 2500 A
Grid current, (V, pos.) Ig max. 0.25 A 1)
min. 3 mA
peak Igp max. 1 A
Grid resistor Rg max. 20 k@
recommended value Rg 10 k2
l) Sce page 4.
2 “ ” March 1969



PL260

Continuous service (continued)

LIMITING VALUES (Absolute max. rating system)

Anode fuse max. 80 A
recommended value 60 A
Cathode current, peak Ik, max. 160 200 300 2y a
RMS Ik max. 60 60 100 2) A

average Ik max. 25 20 40 2) A

Averaging time Tay max. 15 15 2) s

max. 75 75 75 2) °¢

Mercury temperature Hg  min. 35 35 40 2) ©°¢

recommended value tHg 60 60 60 oc

A.C. control and welding control

Two tubes in inverse parallel

LIMITING VALUES (Absolute max. rating system)

Frequency f max. 150 Hz
Anode voltage, peak forward Vép max. 750 VvV
peak inverse Vinvp max. 750 'V
Grid voltage, before conduction ~Vg max. 300 V
during conduction —'\/g max. 10 Vv
Surge current, (T = max. 0.1 s) Isurge max. 2500 A
Grid current (V, pos.) Ig max. 0.25 A l)
Grid resistor Rg max. 20 k2
recommended value Rg 10 k@
Mercury temperature tHg 2?;‘ Zg gg
recommended value tHg 60 °c
Duty factor 6 0.1 0.5 1
Cathode current, peak Ikp max. 285 156 78 A
average I max. 9 25 25 A

Averaging time Tav max. 5 5 15 s

Output current, RMS Io max. 200 110 55 A
1y see page 4.
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NOTES

1. In order to facilitate the ignition of the tube a positive grid current of at
least 3 mA is necessary. The use of a fixed negative grid bias (30 V to 50 V
for D.C. output voltages of 220 V to 600 V)and a sharp grid pulse (100 V to
130 V) is recommended (Rg = 10 k2, impedance of pulse transformer max.
10 k2). If a sinusoidal grid voltage is used for control, this voltage should
be at least 60 VRMS. The bias source impedance should be low compaired
with the total grid series impedance.

2. Overload during max. 5 s in each 5 minutes operating period. Tyy = max.
1 cycle.

4 “ ll March 1969
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2000 7R30381

! ! 1 PL 260 23-1-59
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MAINTENANCE TYPE PL1607

THYRATRON

Xenon-filled tetrode intended for use in electronic timers, in grid-controlled
rectifiers with variable or constant output voltage.

QUICK REFERENCE DATA
Anode voltage, peak forward Vap max. 650 V —
peak inverse VinvP max. 650 V E
Anode current, average (Tay = max. 5 s) Iq max. 0.5 A -
peak (f = 25 Hz) Iap max. 2 A
HEATING: direct
Filament voltage V¢ 2.0 V+5%
Filament current Ig 2.6 A
Waiting time Tw min. 30 s
MECHANICAL DATA Dimensions in mm
Base: O max48
g2 3 ﬂ
<
1K)
3%
ElE
f O /
7206923
gl 7206921
Pin 3 cathode return
Mounting position: any
Accessories
Socket type 2422 512 02001
Net weight 75 g
March 1969 “ “ 1



PL1607

CAPACITANCES
Anode to grid No.1 Cagl 0.55 pF
Anode to grid No.2 Cagz 12 pF

TYPICAL CHARACTERISTICS
Arc voltage Varc 15 v

Recovery time (Deionization time) Tdion 500 s

LIMITING VALUES (Absolute max. rating system)

Anode voltage, peak forward Vap max. 650 V
peak inverse vap max. 650 V
Grid No. 2 voltage, before conduction -Vg, max. 100 V
during conduction --Vg2 max. 10 v
Grid No. 1 voltage, before conduction —Vgl max. 100 V
during conduction --Vg1 max. 10 Vv
Anode current, peak (f < 25 Hz) Iap max. 1 A
peak (f > 25 Hz) Iap max. 2 A
average (T, = max. 15 s) Iy max. 0.5 A
Grid No.2 current, peak IgZp max. 0.25 A
average (T, = max. 15 s) Ig2 max. 0.05 A
Grid No.1 current, peak Iglp max. 0.25 A
average (Tay = max. 15 s) Igl max. 0.05 A
Grid No. 2 resistor Rg2 2?;( O.i xg
Grid No.1 resistor Rgl Zf’; 0.? xg

max. +90 ©C

Ambient temperature t
P amb ;0 75 OC

2 | I “ March 1969



PL5544

THYRATRON

Xenon-filled triode thyratron intended for use in motor control equipment and

similar applications.

QUICK REFERENCE DATA
Anode voltage, peak forward Vap max. 1500 V
peak inverse vap max. 1500 V
Cathode current, average (Tay = max. 15 s) Ik max. 3.2 A
peak Ikp max. 40 A
HEATING: direct
Filament voltage Vg 2.5 V45%
Filament current If 12 A
Waiting time Tw min. 60 s
MECHANICAL DATA Dimensions in mm
Base: Super Jumbo with bayonet m&x£67
1 g I
™
S o
> 2l
>
g 5
£
-
7206895 U 7206694

Mounting position: Arbitrary between horizontal and vertical with base down

Accessories
Socket 2422 511 01001
Cap connector 40619
Net weight 300 g
March 1969 H H 1
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CAPACITANCES
Anode to grid Cag 0.8 pF
Grid to filament Cgf 45 pF

TYPICAL CHARACTERISTICS

Arc voltage Varc 12 v
Ionization time Tion 10 us
Recovery time (Deionization time), (\/g = =250V) Tdion 40 us

(Vg = =12V) Tdion 400 wus

LIMITING VALUES (Absolutc max. rating system)

Anode voltage, peak forward Vap max. 1500 V
peak inverse Vinvp max. 1500 V
Grid voltage, before conduction —Vg max. 250 V
during conduction --Vg max. 10 V
Surge current (T = max. 0.1 s) Isurge max. 560 A
Grid current (T,y = max. 1 cycle) Ig max. 0.2 A
Cathode current, peak Ikp max. 40 A
average (Tgqy = max. 15 s) Ik max. 3.2 A
Grid resistor Rg Ei’: (1)0(5) :g
recommended value Rg 10 k@
Ambient temperature tamb m?x 70 gc
min. =55 °C

2 H II March 1969
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PL5545

THYRATRON

Xenon-filled triode thyratron intended for use in motor control equipment and

similar applications.

QUICK REFERENCE DATA

Anode voltage, peak forward
peak inverse
Cathode current, average (Tyy = max. 15 s)

peak

v ap max. 1500 V
Vinvp max. 1500 V
Ik max. 6.4 A

Ik, p max. 80 A

HEATING: direct
Filament voltage
Filament current

Waiting time

MECHANICAL DATA

V¢ 2.5 V+5%
If 21 A
Ty min. 60 s

Dimensions in mm

Base: Super Jumbo with bayonet

max 211

max 229

v |
b@,{. . T

7206895

7206897

Mounting position: Arbitrary between horizontal and vertical with base down

Accessories
Socket
Cap connector

2422 511 01001
40619

March 1969
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MECHANICAL DATA (continued)
Net weight 340 g

CAPACITANCES
Anode to grid Cag 0.8 pF
Grid to filament Cgf 45 pF
TYPICAL CHARACTERISTICS
Arc voltage Vare 12V
Ionization time Tion 10 s
Recovery time (Deionization time) (Vg = =250V) Tdion 50 us
(Vg = =12V) Tdion 500 wus
LIMITING VALUES (Absolute max. rating system)
Anode voltage, peak forward Vap max. 1500 V
peak inverse vap max. 1500 V
Grid voltage, before conduction —Vg max. 250 V
during conduction 'Vg max. 10 V
Surge current (T = max. 0.1 s) Isurge max. 1120 A
Grid current (Tay = max. 1 cycle) Ig max. 0.2 A
Cathode current, peak Ikp max. 80 A
average (Tyy = max. 15 s) Ik max. 6.4 A
Grid resistor Rg 2?:: éog tg
recommended value Rg 10 k2
Ambient temperature tamb Zi’: fgg Zg

2 H ” March 1969
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PL5557

THYRATRON

Thyratron, mercury-vapour triode, for relay service, alarm and protection
installations, D.C. and A.C. motor control, circuits for obtaining a variable
A.C. output current (inverse parallel circuit), rectifier in a half-wave or full-
wave circuit (with or without grid control).

QUICK REFERENCE DATA
Anode voltage, peak forward Vap max. 2500 V
peak inverse Va invp max. 5000 Vv
Anode current, peak Iap max. 2 A
average Iy max. 0.5 A
HEATING: direct
Filament voltage V¢ 2.5V
Filament current If 5.0 A
Waiting time, recommended Tw 10 s
minimum Ty min, 5 sl
MECHANICAL DATA Dimensions in mm

Base: Medium 4 p with bayonet

Net weight: 100 g
Mounting position: vertical, base down

f ‘
8
® @ I§
:E;
L2 ] 1 ’

f 3 h

7207499 P
v

l) See curve page 4.

April 1975 “ “ 1




PL5557

CAPACITANCES
Anode to grid Cag 3.3 pF
Grid to filament Cgf 5.0 pF
TYPICAL CHARACTERISTICS
Arxc voltage Varc 12 v
Ionization time Tion 10 us
Deionization time Tdion 1000 wus
- Frequency f max. 150 Hz
g LIMITING VALUES (Absolute max. rating system)
Anode voltage, forward peak Vap max. 2500 V
inverse peak Va invp ~ max. 5000 V
Grid voltage ~Vg max. 500 V
tube conductive -Vg max. 10 V
Anode current, peak (f < 25 Hz) Iap max. 1 A
(f = 25 Hz) Iap max., 2 A
average (Tay = max. 15 s) Ia max. 0.5 A
Grid current, average (Tay = max. 15 s) Ig max. 0.05 A
Grid circuit resistance Rg max. 100 k&
recommended value Rg 10 k@2
Mercury temperature tHe 35t0 80 ©OC
recommended value tHg 50 ©cC
Surge current (T = max. 0.1 s) Isurge max. 40 A
2 |. ll February 1968
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PL5559

THYRATRON

Thyratron, mercury -vapour triode, for relay service, motor control, variable
and stabilised output rectifiers, automatically operated battery chargers. In
anti-parallel circuits the tube can also be used for controlling and switching

A.C. power and for firing ignitrons.

QUICK REFERENCE DATA

Anode voltage, peak forward Vap max. 1000 V
peak inverse Vainv D max. (000 V
Cathode current, peak Ikp max. 15 A
average I max. 2.5 A
HEATING: indirect
Heater voltage Vi 5.0 V45 %
Heater current If 4.5 A
Waiting time Tw min. 5 min. [)
MECHANICAL DATA Dimensions in mm
Base : Medium 4 p with bayonet
Net weight: 125 g
Mounting position: Vertical, base down - m;.!éx ZG ol
A A
a \ Q' |
ik It
£
&

f.l 7207509 g

l) See curve page 3.

April 1975 ‘ l



PL5559

CAPACITANCES
Anode to grid Cag 3.6 pF
Grid to cathode Cgk 7.8 pF
TYPICAL CHARACTERISTICS
Arc voltage Varc 12 v
Ionisation time Tion 10 us
Deionisation time Tdion 1000 wus
Frequency f max. 150 Hz
LIMITING VALUES (Absolute max. rating system)
Anode voltage, forward peak Vap max. 1000 V
inverse peak Vainvp max. 1000 V
Grid voltage, ~Vg max. 500 V
tube conductive —Vg max. 10 V
Cathode current, peak (f < 25 Hz) Ikp max. 5 A
(¢ 2 25 tiz) o mex 40 A
average (Tay = max. 15 s) I 2:; 2'? 2 1
Grid current, average (T,y = max. 15 s) Ig max. 0.25 A‘
Grid circuit resistance Rg max. 100 k@
recommended value Rg 10 k2
Mercury temperature tHg 40 to 80 ©C
recommended value tHg 60 °c
Surge current (T = max. 0.1 s) Isurge max. 200 A

1) In firing circuits of ignitrons.

2 “ I | March 1969
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PL5684/C3IJA

THYRATRON

Thyratron, xenon-filled triode with negative control characteristic, for relay
service, motor control, ignitor firing service.

QUICK REFERENCE DATA
Anode voltage, peak forward Vap max. 1600 VvV
peak inverse Va invp max. 1250 V
Cathode current, peak Ikp max. 30 A
average Ik max. 2.5 A

HEATING: direct

Filament voltage V¢ 2.5V

Filament current If g A

Waiting time, recommended Tw 60 s

minimum Ty min. 30 s

MECHANICAL DATA Dimensions in mm

Base: Medium 4 p with bayonet
Cap connector: 40619
Net weight: 95 g

Mounting position: any x40

max 135
max 150

7207491 U U Y

1) Load return

-
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PL5684/C3JA

CAPACITANCES
Anode to grid Cag 3 pF
Grid to filament Cgf 14 pF

TYPICAL CHARACTERISTICS

Arc voltage Varc 10 Vv
Ionization time Tion 10 ps
Deionization time Tdion 1000 wus

LIMITING VALUES (Absolute max. rating system)

Anode voltage, forward peak Vap max. 1000 V
inverse peak vap max. 1250 V
Grid voltage —Vg max. 300 V
up to V, = 900 V and Ry = 50 to 100 k2 -Vg max. 400 V
tube conductive -Vg max. 10 V
Cathode current, peak Ikp max. 30 A
average (Tyy = max. 5s) I max. 2.5 A
Grid current, peak Igp max. 0.5 A
average (Tay = 1 cycle) Ig max. 0.1 A
Grid circuit resistance Rg 10 to 60 k2
recommended value Rg 33 k@
Ambient temperature tamb -55t0 475 ©°C
Surge current (T = max. 0.1 s) Isurge ~max. 300 A 1y
Commutation factor 0. 7%]; x-:‘%s

1) Fuse in anode circuit max. 10 A (recommended 6 A).

2 || H March 1969
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PL5727

THYRATRON

Thyratron, inert gas-filled tetrode, for relay service, pulse modulator, grid-
controlled rectifier service, servo control, ignitron ignition.
The PL5727 is a special quality type, is shock and vibration resistant and de-
signed for use in mobile equipment.

QUICK REFERENCE DATA
Peak anode voltage Vap 650 V
Cathode current, peak Ikp = 0.5 A
average I = 0.1 A
HEATING
Indirect by A.C. or D.C.
Heater voltage Vg = 6.3 V
Heater current If = 600 mA
Waiting time Tw = 20 s l)
CAPACITANCES
Grid No.1 to all Cgl = 2.4 pF
Anode to all Cy = 1.6 pF
Anode to grid No.1 Cagl 26 mpF
MECHANICAL DATA
Dimensions in mm ma)ifg v
Base : 7 pin miniature f&\ to?
Net weight: 10 g Lx\tlu‘g
iF
i £
T

Mounting position: any

1) If urgently wanted Ty, may be decreased to min. 10 s.

f 7202862

[
7202861

March 1969 “
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TYPICAL CHARACTERISTICS

Ionization time
at V,= =100V, grid No.1 over-
voltage = 50 V (substantial square pulse)
Anode peak current during conduction

=0.5 A Tion = 0.5 wus

Deionization time

at Vg= =125V, Vgl = -100V,

Rgl =1000Q, I=0.1 A Tdion = 35 us
Deionization time

at Vo= =125V, Vg, = -10V,

Rgl =1000 @, I5=0.1 A Tdion = 75 us
Critical grid No.l current

at Vg =125 VRmsS: I3 =0.1 A Igl = 0.5 wuA
Maintaining voltage Vare = 8 V
Control ratio grid No.l at striking point Va _ 250

Rg1=OQ, Vg2=0V Vgl
Control ratio grid No.2 at striking point Va - 1000

Vg1=OV, Rg1=OQ, Rg2=05’2 ng

OPERATING CONDITIONS for relay service

Anode voltage Va. = 117 400 VRMS
Grid No.2 voltage ng = 0 0 Vv

Grid No.1 (bias) voltage A2 5 -  VRMs D)
Grid No.1 (bias) voltage Vgl = - -6 V

Grid No.1 peak (signal) voltage Vglp = 5 6 V

Anode circuit resistance Ry = 1.2 2.0 k&2

Grid No.1 circuit resistance Rgl = 1.0 1.0 M@

ly Phase difference between V, and Vgl approx. 180°.

2 “ H March 1969



PL5727

LIMITING VALUES for relay- and grid controlled service
(Absolute max. rating system)

Anode voltage,
forward peak Va = max. 650 V
inverse peak Va invp = max. 1300 Vv

Grid No.2 voltage,

peak before conduction —ngp = max. 100 V
average during conduction
T,y = max. 30 s —ng = max. 10 V
Grid No.l voltage,
peak before conduction —Vg'lp = max. 100 V
average during conduction
Tay = max. 30 s —Vgl = max. 10 V
Cathode current,
peak Ikp = max. 0.5 A
average, Tyy = max. 30 s ' Ig = max. 0.1 A
surge, T = max. 0.1 s Isurge = max. 10 A

Grid No.2 current,

average, Tay = max. 30 s Ig2 = max. 10 mAl)
Grid No.l1 current,

average, T,y = max. 30 s Ig1 = max. 10 mA

Cathode to heater voltage,

k pos., peak V+kf—p = max. 100 V
k neg., peak V-kf+p = max. 25 V
= max. 6.9 V
1 N
Heater voltage Vs = min. 5.7 V
Ambient temperature tamb = min. -75 °C
Bulb temperature tbulb = max. 150 °C

CIRCUIT DESIGN VALUES

Grid No.1 circuit resistance Rgl = max. 10 M2

recommended value Rgl = 1 M2
1) In order not to exceed this maximum value it is recommended to insert a
resistor of 1000 € in the grid No.2 lead.

March 1969 ” ” 3
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LIMITING VALUES for pulse modulator service (Absolute max. rating system)
Anode voltage, ’
forward peak Vap = max. 500 V 1)
inverse peak Va invp = max. 100 V
Grid No.