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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 from those published 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 any way, in whole or in part without the written consent of the publisher.
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ELECTRON TUBES (BLUE SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1a Transmitting tubes for communications April 1973
and Tubes for rf. heating Types PB2/500 + TBWI15 /125

Part 1b Transmitting tubes for communication August 1974
Tubes for r.f. heating

Amplifier circuit assemblies

Part 2 Microwave products - October 1974
Communication magnetrons Diodes
Magnetrons for micro-wave heating Triodes
Klystrons T-R Switches
Traveling-wave tubes Microwave Semiconductor devices

Isolators Circulators

Part 3 Special Quality tubes; January 1975

Miscellaneous devices

Part 4 Receiving tubes March 1975
Part 5¢ Cathode-ray tubes April 1975
Part 5b Camera tubes; Image intensifier tubes May 1975
Part 6 Products for nuclear technology July 1975

Photodiodes

Neutron tubes
Channel electron multipliers
Geiger-Mueller tubes
N.B. Photomultiplier tubes and Photo diodes will be issued in Part 9

Part 7 Gas-filled tubes August 1975
Voltage stabilizing and reference tube Thyratrons
Counter, selector, and indicator tubes Ignitrons
Trigger tubes Industrial rectifying tubes
Switching diodes High-voltage rectifying tubes
Part 8 T.V. Picture tubes May 1974

May 1975



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1a Rectifier diodes and thyristors June 1974
Rectifier diodes Thyristors, diacs, triacs
Voltage regulator diodes (> 1, 5W) Rectifier stacks

Transient suppressor diodes:

Part 1b Diodes July 1974
Small signal germanium diodes Voltage regulator diodes (< 1,5 W)
Small signal silicon diodes Voltage reference diodes
Special diodes Tuner diodes
Part 2 Low frequency transistors July 1974
Part 3 High frequency and switching transistors October 1974
Part 4a Special semiconductors November 1974
Transmitting transistors Dual transistors
Microwave devices Microminiature devices for
Field -effect transistors thick- and thin-film circuits
Part 4b Devices for opto-electronics December 1974
Photosensitive diodes and transistors Infra-red sensitive devices
Light emitting diodes Photoconductive devices
Photocouplers
Part 5 Linear integrated circuits March 1975
Part 6 Digital integrated circuits ‘ April 1974
DTL (FC family) MOS (FD family)
CML (GX family) MOS (FE family)

March 1975



COMPONENTS AND MATERIALS (GREEN SERIES)

These series consists of the following parts, issued on the dates indicated.

Part 1 Functional units, Input/output devices,

Electro-mechanical components, Peripheral devices June 1974

High noise immunity logic FZ/30-Series
Circuit blocks 40-Series and CSA70
Counter modules 50-Series

Norbits 60-Series, 61-Series

Part 2a Resistors

Fixed resistors

Variable resistors

Voltage dependent resistors (VDR)
Light dependent resistors (LDR)

Part2b Capacitors

Electrolytic and solid capacitors
Paper capacitors and film capacitors

Part 3 Radio, Audio, Television

FM tuners

Loudspeakers

Television tuners, aerial input
assemblies

Part4a Soft ferrites

Ferrites for radio, audio and television
Beads and chokes

Part4bPiezoelectric ceramics, Permanent
Part 5 Ferrite core memory products
Ferroxcube memory cores
Matrix planes and stacks
Part 6 Electric motors and accessories
Small synchronous motors
Stepper motors
Part 7 Circuit blocks

Circuit blocks 100 kHz-Series
Circuit blocks 1-Series
Circuit blocks 10-Series

Part 8 Variable mains transformers

Circuit blocks 90-Series
Input/output devices
Electro-mechanical components
Peripheral devices

September 1974

Negative temperature coefficient
thermistors (NTC)

Positive temperature coefficient
thermistors (PTC)

Test switches

November 1974

Ceramic capacitors
Variable capacitors

February 1975

Components for black and white
television
Components for colour television

)
April 1975

Ferroxcube potcores and square cores
Ferroxcube transformer cores

magnet materials May 1975
July 1975
Core memory systems

e ok )

March 1074

Miniature direct current motors

September 1971

Circuit blocks for ferrite core
memory drive

July 1975

*) Deflection assemblies for camera tubes are now included in handbook series

"Electron tubes", Part 5b.

*%y For detailed information on "Piezoelectric quartz devices'" consult the Product

Data booklet No. 9399 432 01301.
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Voltage stabilizing-

and reference tubes



LIST OF SYMBOLS

Ignition voltage (breakdown voltage) Vign
Extinguishing voltage Vext
Maintaining voltage Vm
Regulation voltage Ve
Jump voltage Vj
Noise voltage Vi
Average cathode current I
Cathode starting current Ixo
Incremental resistance o
Tube impedance Zg
Bulb or envelope temperature thulb
Temperature coefficient of maintaining voltage _A.V_m_

Atbulb
Ambient temperature tamb
Shunt capacitance Cp

1
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GENERAL OPERATIONAL RECOMMENDATIONS
VOLTAGE STABILIZING AND VOLTAGE
REFERENCE TUBES

1. GENERAL

1.1 A voltage stabilizing tube is a glow discharge tube designed to have a main-
taining voltage which is substantially constant over the current operating
range.

1.2 A voltage reference tube is a glow discharge tube designed to have a con-
stant maintaining voltage with time at fixed values of current and tempera-
ture.

1.3 The limiting values of voltage stabilizing and voltage reference tubes are
given in the absolute maximum rating system.

1.4 Dimensions are given in mm.

2. OPERATING CHARACTERISTICS
2.1 Ignition
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The ignition voltage is the voltage at which breakdown occurs. (See
Breakdown)

Normally a tube will ignite at a voltage somewhat lower than the fig-
ure quoted, but the latter should always be the minimum available to
ensure ignition of all tubes.

2.1.2 Breakdown

Breakdown is a runaway increase in electrode (cathode) current following
the moment of highest voltage between the electrodes considered.

At some types the breakdown may occur at a lower voltage than the
published maintaining voltage.
See also "Cathode current”.

The ignition delay is the time interval between the application of a di-
rect voltage to the anode-cathode gap and the establishment of a self sus-
taining discharge in that gap.

The ignition delay of certain types is affected by ambient light. In
darkness the delay is maximum.

February 1968 ” || 1



2.2

2.3

2.4

2.5

2.6

2.7

2.7.

2.7.

Maintaining voltage (Symbol Vi)

The maintaining voltage is the anode voltage with the tube conducting within
the current range stated.

It is measured at the conditions stated in the data and will vary with
current, temperature and time. In the presence of noise, the average
is taken.

Regulation voltage (Symbol Vy)

The regulation voltage is the difference between the maximum and the mi-
nimum maintaining voltages within a specified cathode current range.

This is normally measured over the full current range of the tube at the
temperature specified.

Stability (Symbol AV )

The change in maintaining voltage during life is a measure of the stability
of the tube.

Changes due to variations in tube current and temperature are excluded.

AVm )

Atbulb

The temperature coefficient of maintaining voltage is the quotient of the
change of maintaining voltage by the change of bulb temperature.

Temperature coefficient of maintaining voltage (Symbol

The value quoted is normally an average value which applies over the
temperature range stated.

Extinguishing voltage (Symbol Vext)

The extinguishing voltage is the anode voltage at which the discharge ceases
when the supply voltage is decreasing.

Noise voltage (Symbol Vp)

1 Random noise voltage

This particular noise voltage is random in nature and similar to thermal
noise. It is normally quoted as the r.m.s. voltage measured over a spec-
ified frequency range.

An oscillation noise voltage is a voltage which is generated within the
tube and which has a major component at one frequency.

It occurs in certain tube types, and then only over a restricted cur-
rent range.

2 l l I l February 1968



2.7.3 Vibration noise voltage

The vibration noise voltage is the noise output voltage resulting from
sinusoidal vibration of the tube.

Where this information is given it is for guidance only, and it is not
recommended that the tube be operated under these conditions for
long periods.

The microphonic noise voltage is the noise output voltage caused by me-
chanical excitation due to a single blow.

2.8 Voltage jump (Symbol Vj)

A voltage jump is an abrupt change or discontinuity in maintaining voltage
that may occur during operation and is not due to the "incremental resist-

ance .

2.9 Cathode current (Symbol Iy)

2.9.1 Minimum cathode current

The minimum cathode current is the current below which operation will
result in deterioration of the performance of the tube.

2.9.2 Maximum cathode current

The maximum cathode current is that instantaneous value which should
not be exceeded during normal operation of the tube.

When a tube is switched on, this value may be exceeded. (See starting
current.)

2.9.3 Preferred current

The preferred current is that current at which maximum stability may be
expected.

The starting current is the current immediately after ignition.
The maximum permissible value and duration are given in the data.

2.10 Incremental resistance (Symbol ry)

The incremental resistance is the slope of the Vy,/Ix characteristic.
This is measured at a specifiedcurrent and temperature and voltage jumps
are ignored.

2.11 Tube impedance (Symbol zg)

The tube impedance of the anode-cathode gap for the a.c. component of
the cathode current.

This is measured at a specified d.c. cathode current, on which a sinus-
oidal current of specified amplitude and frequency is superimposed.

w
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2.12 Bulb temperature (Symbol tpy1p)

The bulb temperature shall be taken as the temperature of the hottest part
of the tube envelope, whether due to internal or external causes. In the
interest of stability, the bulb temperature should be kept as close to room
temperature as possible.

Shunt capacitor (Symbol Cp)

In order to avoid relaxation oscillations and to reduce transient current at
starting the value of the capacitor should be made as small as possible
and should not exceed the specified value.

3. MOUNTING

3.1

3.2

3.3

3.4

Mounting position

If no restrictions are made on the individual published data sheet, the tube
may be mounted in any position.

Tube pins and sockets

Many small glass-base tubes employ semi-rigid pins. It is necessary to
ensure that these pins are straight before insertion into the socket.

It is recommended both in wired and in printed circuits that sockets with
floating contacts be used. After the socket has been wired or soldered in,
the socket contacts should be in the correct position to receive a tube.

Pins marked i.c.

When a pin is markedi.c., no connection should be made to the corres-
ponding socket tag.

Flexible leads

Tubes having flexible leads do not normally employ plug-in sockets and it
is usually necessary to secure them in position solely by means of the bulb.
Any such support should not cause undue stress to be placed on the flexible
leads themselves.

Attention should also be given to the effect this mounting may have upon the
bulb temperature. Subminiature and smaller types can generally be mounted
with the leads only.

Where tubes are designed for soldering into the circuit, care must be
taken to avoid bending the leads sharply closer than 2 mm to the base.
Precautions should be taken during soldering to ensure that the glass
temperature at the seal will not rise excessively. One simple method is
to clamp a thermal shunt to the wire between the glass and the point being
soldered. In any case the wire should not be soldered closer than 5 mm
from the seals or as specified in the published data. '

4 ’ ’ } \ February 1968



4.

OPERATIONAL NOTES

4.1 Basic circuit

To ensure reliable operation under all operating conditions the following
conditions should be observed: (See fig.1).

1. The current Iy should not drop below the published permissible limit
Ik min.

2. The published Iy max. should not be exceeded (except at switching on).
3. Ignition must be ensured under the most unfavourable conditions.
In general I may be expressed as:

- Vb-Vm

Under the most unfavourable conditions, condition 1 is satisfied if:
R, < Vpmin - Vi max. 1

Ixmin + Iy max. 1+ p/100

The max. current I max. is most likely to be exceeded at the highest value
of Vp (= Vpmax.), a tube with the lowest maintaining voltage Vi min. and
when the load current has the lowest value I} min.

Ry > Vpmax. - Vmmin. 1
b7 gmax. + Ipmin. 1 - p/100

To ensure ignition:

Ry .
Vp . R, FRL > Vignmax.
or under the most unfavourable operating conditions
Vpmin. 1
Rp = Ry, (Vignmax. b 1 +p/100

In these formulae the signification of the symbols is the following:

Vpmin. Minimum applied supply voltage

Vp max. Maximum applied supply voltage

Vm min. Minimum published maintaining voltage

Vi max. Maximum published maintaining voltage

Ix min. Minimum published cathode current

Ix max. Maximum published cathode current

Iy, min. Minimum load current

Iy, max. Maximum load current

P Tolerance of resistor Ry (% in absolute value)
Vign max. Maximum ignition voltage

Februarv 1968 l | ‘ I 3
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4.2 Series operation

4.3

Series operation of tubes is permitted.
If different types of tubes are connected in series care must be taken to en-
sure that the current falls within the permitted limits of all tubes.

The minimum supply voltage Vp necessary for ignition of all tubes in the
series chain is Vijgp max. + (n-1) Vyymax., provided that a resistor R is
connected across one or more of the tubes (See fig.2). These resistors
should have a value of the order of 100 k2 to 1 M.

Parallel operation

It is not advisable to connect stabilizers in parallel because of the difficulty
of ensuring equal current distribution.

6 ‘ ' February 1968



RATING SYSTEM

( in accordance with I.E.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.

March 1967 H “ 1






OBSOLESCENT TYPE -

OA2

VOLTAGE STABILIZING TUBE

150 volts gas-filled voltage stabilizing tube with a current range of 5 to 30 mA.

QUICK REFERENCE DATA

Regulation voltage (Ix = 5 to 30 mA) Ve = 2V
Incremental resistance (Ix = 20 mA) r, = 80 Q
CHARACTERISTICS AND RANGE VALUES at tamp = 25 °C. 1)
Limits applicable to all tubes (initial values)
Ignition voltage Vign = max. 180 Vv
Maintaining voltage at Ix = 17.5 mA Vm = 144 to 160 V
Regulation voltage at I = 5 to 30 mA Vi = max. 6 Vv
LIMITING VALUES (Absolute maximum rating system)
= min. 5 mA
Cathode current Ik = max. 30 mA
Starting current Ikp = max. 75 mA 2)
Negative peak anode voltage "‘Vap = max. 125V
Ambient temperature t - min. -55 °C
P amb - pax, +90 ©oC
CIRCUIT DESIGN VALUES
Minimum voltage necessary for ignition Va = min. 185 V 3)
Shunt capacitor Cp = max. 0.1 uF

1y Thermal equilibrium is reached within 3 minutes of igniting the tube.

2) To be restricted for long life to approximately 10 s. Normal operation should

be continued for at least 20 m after passing this current.

3y This value holds good over life.

Aoril 1975 ‘ l ’ I



OAZ2

BREERER

DIMENSIONS AND CONNECTIONS

Base: 7 pin miniature

s}
3

max 60.3
max 66.7

e

ic.

k 7203215 —e X
7203216
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OBSOLESCENT TYPE -— OA2WA

VOLTAGE STABILIZING TUBE

150 volts gas-filled voltage stabilizing tube with a current range of 5 to 30 mA.
The OA2WA is shock and vibration resistant.

QUICK REFERENCE DATA

Regulation voltage (Ik = 5 to 30 mA) Ve = 2V

Incremental resistance (Ix = 20 mA) rg = 80 Q

CHARACTERISTICS AND RANGE VALUES at tamp = 25 °C 1)

Limits applicable to all tubes (initial values)

Ignition voltage Vign = max. 165 V
Maintaining voltage at Ix = 5 to 30 mA Vm = 144t0153 V
Regulation voltage at Iy = 5to 30 mA Vr = max. SV

Typical limits (initial values)

Incremental resistance at Ix = 20 mA Ta = max. 200 Q
Jump voltage at Iy = 5 to 30 mA V; = max. 600 mV
Vibration noise voltage

Ix =20mA, Ry =10k2, g=2.5, £=25Hz Vn = max. 100 mV
Leakage current

V=50V, Rg =3kQ Iisol = max. S MA
Life performance
For_continuous_operation at Iy = 20 mA and at room temperature.
Typical maximum variation in maintaining

voltage 0 to 1 hour AV = max. 2V

l) Thermal equilibrium is reached within 3 minutes of igniting the tube.
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OA2WA

Life performance (continued)

Maintaining voltage at Ix = 5 to 30 mA
0 to 500 hours Vm = 142to0 155 V
0 to 1000 hours Vim = 140to 158 V
Typical maximum variation in maintaining

voltage at I = 20 mA
0 to 500 hours AV, = max,. 6 V

0 to 1000 hours AVy, = max. 8 V

Typical maximum regulation voltage
0-to 500 hours Vy = max. 6 V

0 to 1000 hours Vy = max, 8§ V

SHOCK AND VIBRATION RESISTANCE

These conditions are used solely to assess the mechanical quality of the tube.
The tube should net be continuously operated under these conditions.

Shock resistance: 900 g

Forces as applied by the NRL impact machine for electronic devices caused by
5 blows of the hammer lifted over an angle of 60 © in each of 4 different posi-
tions of the tube.

Vibration resistance: 2.5 g peak

gl

Vibrational forces for a period of 32 hours at a frequency of 50 Hz in each of 3
directions of the tube.

LIMITING VALUES (Absolute max. rating system)

= min, 5 mA
Cathode current Ix = max. 30 mA
Starting current Ikp = max. 75 mA l)
Negative peak anode voltage -—Vap = max, 125 V
. . tamb = min., -55 oC
Temperature during operation tpup, = max. 150 °C
Altitude h = max, 36 km

l) To be restricted for long life to approximately 10 s. Normal operation should
be continued for at least 20 min. after passing this current.
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CA2ZWA

CIRCUIT DESIGN VALUES

Minimum voltage necessary for ignition

Shunt capacitor

DIMENSIONS AND CONNECTIONS

Base: 7 pin miniature

i.c.

k 7203215

1) This value holds good over life.

max 60.3
max 66.7

l

L

T72032%

i

]

min. 165 V 1)
max. 0.1 uF
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OBSOLESCENT TYPE -

oB2

VOLTAGE STABILIZING TUBE

108 volts gas-filled voltage stabilizing tube with a current range of 5 to 30 mA.

QUICK REFERENCE DATA

Regulation voltage (Ix = 5 to 30 mA) Vy = 2V
Incremental resistance (Ix = 20 mA) g = 80 Q
CHARACTERISTICS AND RANGE VALUES at tamp = 25 °C. 1)
Limits applicable to all tubes (initial values)
Ignition voltage Vign = max. 127 'V
Maintaining voltage at Ix = 17.5 mA Vm = 106 to 111 V
Regulation voltage at Ix = 5 to 30 mA Vi = max. 3.5 V
Life performance
Typical maximum variation in maintaining voltage.
For continuous operation at I = 17.5 mA
0 to 500 hours AV  F max. 4 VvV
LIMITING VALUES (Absolute maximum rating system)
= min. 5 mA
Cathode current Ix = max. 30 mA
Starting current Ikp = max. 75 mA 2)
Negative peak anode voltage ‘Vap = max. 75V
. = min. -55 ©°C
Ambient temperature tamb - ax. 490 OC

l) Thermal equilibrium is reached within 3 minutes of igniting the tube.

2) To be restricted for long life to approximately 30 s once or twice in each

8 hours use.
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OB2

HHH!

CIRCUIT DESIGN VALUES

Minimum voltage necessary for ignition Va = min. 133 V 3)

Shunt capacitor Cp = max. 0.1 wF

DIMENSIONS AND CONNECTIONS

Base: 7 pin miniature

>
|

.l

>

max 60.3

__max66.7

ic.

k 7203215

1
.

S
Ni
8l
gt
3

3) This value holds good oveér life.
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OBSOLESCENT TYPE <

- OB2WA

VOLTAGE STABILIZING TUBE

108 volts gas-filled voltage stabilizing tube with a current range of 5 to 30 mA.

The OB2WA is shock and vibration resistant.

QUICK REFERENCE DATA

Regulation voltage (Ik = 5 to 30 mA) Ve = 2V

Incremental resistance (Ix = 20 mA) rg = 80 @
CHARACTERISTICS AND RANGE VALUES at typp = 25 °C 1y
Limits applicable to all tubes (initial values)
Ignition voltage Vign = max. 130 Vv
Maintaining voltage at Iy = 5 to 30 mA Vm = 105to 111 V
Regulation voltage at Iy = 5 to 30 mA Vi - max. 2.5 V
Typical limits ( initial values)
Incremental resistance at Iy = 20 mA T, = max. 120 @
Jump voltage at Iy ='5 to 30 mA Vj = max. 100 mV
Vibration noise voltage

Ix =20 mA, Ry = 10k2, g=2.5, £ = 25Hz Vn = max. 100 mV
Leakage current

V=50V, R, =3kQ ligol = max. S HA
Life performance
For_continuous operation at I = 20 mA and at room temperature.
Typical maximum variation in maintaining

voltage 0 to 1 hour AV, = max. 2V

l) Thermal equilibrium is reached within 3 minutes of igniting the tube.
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OB2WA

Life performance (continued)

Maintaining voltage at Ix = 5 to 30 mA
0 to 500 hours Vm = 103to113 V
0 to 1000 hours ' Vm = 103to 116 V

Typical maximum variation in maintaining
voltage at Ix = 20 mA

0 to 500 hours AVyp =  max. 4V

0 to 1000 hours AV, =  max. S V
Typical maximum regulation voltage

0 to 500 hours Vy = max. 3V

0 to 1000 hours V, = max. 4 Vv

SHOCK AND VIBRATION RESISTANCE

These conditions are used solely to assess the mechanical quality of the tube.
The tube should not be continuously operated under these conditions.

Shock resistance: 900 g

Forces as applied by the NRL impact machine for electronic devices caused by
5 blows of the hammer lifted over sn angle of 60 © in each of 4 different posi-
tions of the tube.

Vibration resistance: 2.5 g peak

Vibrational forces for a period of 32 hours at a frequency of S0 Hz in each of 3
directions of the tube.

LIMITING VALUES (Absolute max. rating system)

Cathode current Ix : z:;{ 38 Imnﬁ
Starting current Ikp = max. 75 mA 1)
Negative peak anode voltage -Vap = max. 75 V

tamp = min. =55 ©OC

T . .
emperature during operation tpup = max. 150 ©°C

1) To be restricted for long life to approximately 10 s. Normal operation should
be continued for at least 20 min. after passing this current.
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CIRCUIT DESIGN VALUES

Minimum voltage necessary for ignition

Shunt capacitor

DIMENSIONS AND CONNECTIONS

Base: 7 pin miniature

l) This value holds good over life.

i.c.

7203215

Vy, = min. 130 Vv 1

(@]
i

max. 0.1 uF

max 80.3

max66.7

T2032%

March 1969 ||






OBSOLESCENT TYPE - 221000

VOLTAGE REFERENCE TUBE

81 volts gas-filled voltage reference tube. The ZZ 1000 is shock and vibration
resistant.

QUICK REFERENCE DATA

Preferred cathode current Ik = 3.2 mA
Maintaining voltage Vm = 81 V
Incremental resistance I, = 200 @

Temperature coefficient of maintaining voltage AVm

—— T - o
averaged over the range +20 to +125°C  Atpyp 1.2 mv/ec
averaged over the range =55 to 420 °C AVm -3.2 mv/°C

Atpulb

. T T G G A T T3 A TS T AT T T PN an O~ Is
CHARACTERISTIUS AND RANGE VALUES at tymjmp = 24U 0 U VG, %)

Limits applicable to all tubes (initial values)

Ignition voltage ) V,ign = max. 115 Vv
Maintaining voltage at I = 3.2 mA Vi = 80.1 t082.5 V 93
Incremental resistance Ta = max. 400 @
Typical limits (initial values)

Jump voltage at I = 2.0 to 4.0 mA Vj = max. 100 mV 2
Ignition delay in darkness at Vp = 115V = max. 5 ms
Tube impedance at I = 2.7 to 3.7 mA

sinusoidal variation with 50 Hz Zy = max. 400

1y Thermal equilibrium is reached within 2 minutes of igniting the tube.

2) Toavoid jump voltages over life, current variations around the preferred cur-
rent should be limited to 0.3 mA.

3) The maintaining voltage after each ignition may differ from the forgoing one
but remains within the limits stated. To minimize this effect the tube should
be shunted by a series circuit comprisinga resistor and a capacitor (approx.
.1 k§2 and 330 nF).
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ZZ1000

CHARACTERISTICS AND RANGE VALUES (continued)
Typical limits (initial values) (continued)
Noise voltages

oscillation + random at Ix = 2 to 4 mA
frequency band 10 Hz to 10 kHz Vo = max. 1 mV

vibration at Ix = 3.2 mA, g = 2.5 gp
f =10 to 50 Hz , frequency band

1 to 100 Hz Vn = max. 100 mV
Temperature coefficient of maintaining
averaged overvsgteafznagzlf—zo ti-ilr;? oC é}j&n—m - max. -2 my/°C
averaged over the range -55 to +20 °C AVm . max. -4 mV/°C
Atpulp
Life performance
Typical maximum variation in maintaining voltage
For continuous operation at preferred current
Bulb temperature thulp = 45 °C
0 to 100 hours AVy, = 0.3 V
0 to 2000 hours AVy = 0.7 V
For storage and stand-by
Bulb temperature thulp = 25 9C
0 to 2000 hours AV = 0.3 V

SHOCK AND VIBRATION RESISTANCE

These conditions are used solely to assess the mechanical quality of the tube.
The tube should not be continuously operated under these conditions.

Shock resistance: 500 g

Forces as applied by the NRL impact machine for electronic devices caused by
5 blows of the hammer lifted over an angle of 30° in each of 4 different posi-
tions of the tube. ‘

Vibration resistance: 2.5 g peak

Vibrational forces for a period of 32 hours at a frequency of 50 Hz in each of
3 directions of the tube.
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ZZ1000

LIMITING VALUES (Absolute maximum rating system)

= 1
Cathode current Ix - E?j ;8 glli )
Starting current, Tmpgayx. = 20 s Ikp = max. 20 mA
Negative peak anode voltage ’Vap = max. 100 Vv
Bulb temperature
. . = min. -55 OC
during operation ulb = max. 4125 OC
= mi _ 0
during storage and stand-by thulb - 2;11 +lgg og

CIRCUIT DESIGN VALUES
Minimum voltage to ensure ignition Va = min. 120V

Shunt capacitor Cp = max. 30 nF

DIMENSIONS AND CONNECTIONS

Glass dot indicates
anode lead

21':@ 2

The tube may be soldered directly into the circuit but heatconductedto the glass
to metal seal should be kept to a minimum by the use of a thermal shunt.

049 mox15? 7200564

MOUNTING

The tube may be dip-soldered at a solder temperature of max. 240 °C for a
maximum of 10 seconds up to a point 5 mm from the seal.

Care should be taken not to bend the leads nearer than 1.5 mm to the seal.

l)For use as stabilizer tube Iy 55 = 8 MA
At cathode currents between 2 and 8 mA jump voltages of 0.5V may occur.

2)Matx. 1.5 mm not tinned.
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ZZ1000

86

(v gnn

+
I
3
Qo
x
I
I

TIfo92'92 7 92€20ZL

64 ) o

I
|
1

a2

|
|1

60 o= SRR

78
2 3 4 5 6 7 IximA) 8
80

Apuip
°c) In f

proximate temperature rise of bulb as a function of cathode current

TTTI]
I EEE
TITTT

ree air

HEEFN
]

Iifogz'9z/Le€202L

60

40

20

2 3 % 5 6 7 Iy (mA) 8

4 “ ll March 1969



OBSOLESCENT TYPE - l 75CH1

VOLTAGE STABILIZING TUBE

78 volts gas-filled voltage stabilizing tube with a current range of 2 to 60 mA.

QUICK REFERENCE DATA

Regulation voltage (I = 2 to 60 mA) V. 5 V

Incremental resistance T, = 130 @

Temperature coefficient of maintaining volt—
age averaged over the range 25 to 90 °c

Ik = 30 mA ﬁ—Ym— = -8.3 mv/°C
*hulb

I = 10 mA SVm - 18 mv/oc
Atpyp

CHARACTERISTICS AND RANGE VALUES at tamp = 25 °C 1)
Limits applicable to all tubes (initial values)

Ignition voltage Vign = max. 115 V
Maintaining voltage at Ij = 30 mA Vinh, = 75 to 81V
Regulation voltage at Iy = 2 to 60 mA Vy, = max. 8 V 2)
Typical limits (initial values)
Incremental resistance at I; = 10 mA to 60 mA Ty = max. 200 Q@
Jump voltage at Iy = 2 to 20 mA N = max. 100 mV

at I = 20 to 60 mA V]- = max. 15 mV
Cathode current above which the incremental

resistance is positive L = max. 7 mA

l) Thermal equilibrium is reached within 3 minutes of igniting the tube.

2y Following a sudden change in the tube current the regulation voltage may be
up to 2.5 V greater than that given until tube thermal equilibrium is re-
established.
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785C1

CHARACTERISTICS AND RANGE VALUES (continued)

Life performance

Typical maximum regulation voltage and range of variation in maintaining volt-
age.

0 to 1000 hours AV = max., =-0.2t040.9 %
C to 10000 hours AV = max. =-0.2to+1.0 %
0 to 30000 hours AV = max. -0.2to+1.2 %
Regulation voltage after 30 000 hours Vg = max. 6.5 V

For continuous operation at Ik = 60 mA and thulp = 90 °C

0 to 1000 hours AV = max., =-0.7to+1.2 %
0 to 10000 hours AV = max. =-0.7to+l.4 %
0 to 30000 hours AV = max. =0.7to42.0 %
Regulation voltage after 30000 hours = V.. = max. 6.5 V

LIMITING VALUES (Absolute max. rating system)

Cathode current Ix : 2:; 63 zj\;
Starting current Ikp = max. 100 mA 1)
Negative peak anode voltage "Vap = max. 50 Vv’
Bulb temperature
_ _ = min. -55 oC
during operation Thulb max. +140 ©°C 2)
" ‘ = min. -55 °C
during storage ulb  » oy, +70 oC

1) To be restricted for long life to approximately 30 s once or twice in each 8
hours use.

2) Temperature rise of bulb above ambient approx. 40 OC at Ix = 30 mA and ap-
prox. 70 °C at Ix = 60 mA.
The tube will operate satisfactorily at bulb temperature up to 140 O°C pro-
vided the tube is not used at either extreme of the current range.
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CIRCUIT DESIGN VALUES

Minimum voltage necessary for ignition

DIMENSIONS AND CONNECTIONS

Base: 7 pin miniature

ic.

ic. 7203221

1y This value holds good over life.

Vg = min. 115 V 1)

I
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OBSOLESCENT TYPE - 83 A1

VOLTAGE REFERENCE TUBE

83 volts gas-filled voltage reference tube.

QUICK REFERENCE DATA
Preferred cathode current Ix = 4.5 mA
Maintaining voltage Vm = 83.7 V
Incremental resistance Ty = 250 Q
Temperature coefficient of maintaining AVm ~2.5 mV/oC
voltage averaged over the range 25 to 120 °C Atpulb
CHARACTERISTICS AND RANGE VALUES at tamp = 20 to 30 °C 1)

Limits applicable to all tubes (initial values)

Ignition voltage : Vign =
Maintaining voltage at Ix = 4.5 mA Vm =
Incremental resistance Ty =

Typical limits (initial values)
Jump voltage at Ix = 3.5 to 6.0 mA V; =
Ignition delay in darkness at Vi = 130 V

Temperature coefficient of maintaining
voltage
AVm

Atpyylh

averaged over the range 25 to 120 °C

See also sheet A

max. 120 'V
83.0t0 84.5 V
max. 350

max. 1 mV
max. 5 s
max. -4 mV/°C

1) Thermal equilibrium is reached within 1 minute of igniting the tube.
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83 A1

CHARACTERISTICS AND RANGE VALUES (continued)
Life performance

Typical maximum variation in maintaining voltage

__________________________________________

Bulb temperature = 25 100
0 to 300 hours AV = 0.4 +0.4
300 to 2500 hours AVy, = +0.25  +0.25
300 to 10000 hours AVy, = +0.4 +0.4

Bulb temperature = 25
0 to 500 hours AVy, = negligible
0 to 3000 hours AVy, = negligible

LIMITING VALUES (Absolute max. rating system)

Cathode current Ik
Starting current, Tpax, = 30 s 2) Ikp
Negative peak anode voltage ‘Vap

Bulb temperature

during operation . thulb

during storage and stand-by thulb

150 ©C
+2.4 %
-2.5toH4.7 %
100 1) oc
2 %
7 %
max. 6.0 mA
- min. 3.5 mA
max. 10 mA
max. 50 V
min. -55 °C
max. 150 ©oC 3)
min. =55 ©C
max. 100 ©C

l) Subsequent operation of the tube for approximately 50 hours at Iy = 4.5 mA at
not more than 100 °C will restore the maintaining voltage to within 0.2 V of

its original value.

2) To be restricted for long life to approximately 30 s once or twice in each 8

hours use.

3) Temperature rise above ambient approx. 20 °C at I =4.5mA.

N
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83 A1

CIRCUIT DESIGN VALUES

Minimum voltage to ensure ignition 1) Va

I

Shunt capacitor Cp

DIMENSIONS AND CONNECTIONS

Base: 7 pin miniature

i.c.

ic. 7203220 720286

l) This value holds good over life, in light and darkness.

min. 130 V
max. 0.1 uF

March 1969 || ”
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OBSOLESCENT TYPE

-

85A2

VOLTAGE REFERENCE TUBE

85 volts gas-filled voltage reference tube.

QUICK REFERENCE DATA
Preferred cathode current Ix = 5.5 mA
Maintaining voltage Vm = 8 V
Incremental resistance Ty = 300
e e e g a0 5, ame =27 v

CHARACTERISTICS AND RANGE VALUES at t,,, = 20 to 30 oC. l)

Limits applicable to all tubes (initial values)

Ignition voltage
Maintaining voltage at I = 5.5 mA

Incremental resistance

Typical limits (initial values)

Jump voltage at I} = 4 to 10 mA

Temperature coefficient of maintaining volt-
age averaged over the range -55 to +90 °C

Vign
Vm -

Ta

AV,
Atpyylp

max. 115
83 to 87

max. 450

max. 50

max. -4

<

mV

mV/°C

1y Thermal equilibrium is reached within 3 minutes of igniting the tube.
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85A2

CHARACTERISTICS AND RANGE VALUES (continued)

Life performance

Typical maximum variation in maintaining voltage

Bulb temperature =

0 to 300 hours AV =
300 to 1000 hours AV =
Each period of 1000 hours after 1300 hours AV =

Bulb temperature
0 to 5000 hours AV. =

LIMITING VALUES (Absolute max. rating system)

Cathode current I - m‘jix

= min.

Starting current, T . = 30s L Ikp = max.

Negative peak anode current _Vap = max.

Bulb temperature

. . = min.

during operation thulb max

during storage and stand-by thulb : r?:;(
CIRCUIT DESIGN VALUES

Minimum voltage to ensure ignition 3) Va = min.

Shunt capacitor Cp = max.

use.

35
0.3
0.2
0.1

25
0.1

10

40
75

-55
+90

-55

. +70

120
0.1

2) Temperature rise of bulb above ambient approx. 15 °C at Ig=5.5mA

3) This value holds good over life.

°c
%
%

%

e
%

mA
mA

mA

oC
oc 2)

oC
°C

uF

1y To be restricted for long life to approx. 30 s once or twice in each 8 hours
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DIMENSIONS AND -CONNECTIONS

Base: 7 pin miniature

max 19

max476 |
max 54

7203218

7202061

Mazrch 1969 H ” 3
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OBSOLESCENT TYPE - || 90C1

VOLTAGE STABILIZING TUBE

90 volts gas-filled voltage stabilizing tube with a current range of 1 to 40 mA.

QUICK REFERENCE DATA
Regulation voltage (Ix = 1 to 40 mA) Vy = 12V

Incremental resistance (Ik = 20 mA) Ty = 300

Temperature coefficient of maintaining volt-
age averaged over the range —~55 to +110 °C AVm

. 0
Ik=20mA  Atbup 2.7 mv/7C
CHARACTERISTICS AND RANGE VALUES at tamp = 25 °C 1)
Limits applicable to all tubes (initial values)
Ignition voltage Vign = max. 115 V
Maintaining voltage at Iy = 20 mA Vm = 86 to 94 V
Regulation voltage at Ik = 1 to 40 mA Vr = max. 14 V32
Typical limits (initial values)
Incremental resistance at Iy = 20 mA Ty = max. 350 Q
Jump voltage at Ix = 1 to 40 mA Vj = max. 100 mV

l) Thermal equilibrium is reached within 3 minutes of igniting the tube.

2) Following a sudden large change in tube current, the regulation voltage may
be slightly greater than that given until thermal equilibrium is re-established.
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90C1

CHARACTERISTICS AND RANGE VALUES (continued)
Life performance

Typical maximum regulation voltage and range of variationin maintaining voltage

0 to 1000 hours AV ¢ max. I %
0 to 10000 hours AV, = max. 3.5 %
Regulation voltage after 1000 hours Vy = max. 14 v
Regulation voltage after 10000 hours Vy = max. 15V

0 to 1000 hours ’ AVy = max. 4 %
0 to 10000 hours AVyy, = max. 5 %
Regulation voltage after 1000 hours Ve = max. 14 Vv
Regulation voltage after 10000 hours Vr = max. 15 Vv

0 to 5000 hours AV = max. 0.1 %

LIMITING VALUES (Absolute maximum rating system)

Cathode current Ix : $${ 4(1) gi
Starting current Ik, = max. 100 mA 3)
& P
Negative peak anode voltage —Vap = max. 75V
= mi - o
Bulb temperature during operation thulb - 2;1; 4l ?(5) 08 4)
= - 0
Bulb temperature during storage thulb min » C

= max. +70 °C

3) To be restricted for long life to approximately 30s once or twice in each 8
hours use.

4) Temperature rise of bulb above ambient approx. 50 ©C at Ix = 40 mA..
The tube will operate satisfactorily at bulb temperatures up to 110 °C pro-
vided the tube is not used at either extreme of the current range.
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80C1

CIRCUIT DESIGN VALUES

Minimum voltage necessary for ignition

Shunt capacitor

DIMENSIONS AND CONNECTIONS

Base 7 pin miniature

i.c.

7203219
k

1) This value holds good over life

-

max54

P, max 476

7703222

i

min.

max.

120 v 1)
0.1 uF

March 1969 I |

w



90CH

i

o 3
at
Vin J
v) &
100 =
ol Lot =
Jot
90 k| |1 -t -
80
0 10 20 30 40  Ix(mA) 50
“ March 1969



OBSOLESCENT TYPE -

150B2

VOLTAGE STABILIZING TUBE

150 volts gas-filled voltage stabi‘li‘zing tube with a current range of 5 to 15 mA.

QUICK REFERENCE DATA
Regulation voltage (Ix = 5 to 15 mA) Ve = 3.5V
Incremental resistance (Ix = 10 mA) g = 35 @
Temperature coefficient of maintaining volt-
age averaged over the range =55 to +110 °C AVm  _ o
I = 10 mA Abulp 10 mv/ec
CHARACTERISTICS AND RANGE VALUES at tgmp = 25 °C. l)
Limits applicable to all tubes (initial values)
Ignition voltage Vign = max. 180 V
Maintaining voltage at Iy = 10 mA Vm = 146 to 154 V
Regulation voltage at Ix = 5 to 15 mA Vy = max. 5V
Typical limits (initial values)
Incremental resistance at I = 10 mA ry, = max. 400 Q
Jump voltage at Iy = 5 to 15 mA Vj = max. 200 mV
Life performance
Typical maximum regulation voltage and range of variation in maintaining
voltage.
For_continuous operation at Iy = 10 mA and thyih = 60 °C
0 to 1000 hours AV = max. 1.5 %
0 to 10000 hours AVp = max. 2 %
Regulation voltage after 1000 hours Vy = max. 5V
Regulation voltage after 10000 hours Vy = max. 6 V

1) Thermal equilibrium is reached within 3 minutes of igniting the tube.
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150B2

CHARACTERISTICS AND RANGE VALUES (Continued)

0 to 1000 hours

Regulation voltage after 1000 hours

For storage at thylp = 25 °C

0 to 5000 hours

LIMITING VALUES (Absolute maximum rating system)

Cathode current

Starting current
Negative peak anode voltage
Bulb temperature

during operation

during storage

CIRCUIT DESIGN VALUES
Minimum voltage necessary for ignition

Shunt capacitor

DIMENSIONS AND CONNECTIONS

Base: 7 pin miniature

0 7203217
ic. =

AV = max.
Vy = max.
AVm = max.
I = min.
k = max.
Ikp = max.
—Vap = max.

= min.
ulb = gy
= min.
ulb = gy,
Va_ = min.
Cp = max.
max 19
f'O\ ‘
N
¥
| %
& g

7202861

0.3

15
40
130

=55
+110

=55
+70

180
0.1

%

mA
mA

mA l)

oC 2)
oC

v 3
uE

l) To be restricted for long life to approximately 30 s once or twice in each

8 hours use.

‘2) Temperature rise of bulb above ambient approx. 50 °C at Ix.= 15 mA

3) This value holds good over life.
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Counter-, selector-

and indicator tubes



RECOMMENDED TYPES FOR NEW EQUIPMENT
Indicator tubes

ZM1000
ZM1001
ZM 1003
ZM 1005
ZM1010

ZM1011
ZM 1012
ZM1013
ZM1014
ZM1020

ZM 1022
ZM1022p
ZM 1023
ZM 1040
ZM 1041

ZM 1042
ZM 1043
ZM1075

November 1973



GENERAL OPERATIONAL RECOMMENDATIONS
COUNTER-AND SELECTOR TUBES

CONSTRUCTION

The counter and selector tubes consist of 30 identical rod-shaped cathodes ar-
ranged in a circle concentric with the common circular plate anode. The 30
cathodes are devided into three groups of ten and arranged so that every third
electrode going around the ring belongs to the same group. The three groups
are called main cathodes, guide A cathodes, and guide B cathodes. The order of
the electrodes proceeding in a clockwise direction around the tube as seen from
the dome is a main cathode, a guide A cathode, guide B cathode, next main cath-
cde etc.

In both the counter tube and the selector tube all the guide A electrodes are con-
nected internally and brought out to a single pin. The guide B electrodes are
similarly connected and brought out. In the counter tube the main cathodes 1 to
9 are connected together internally and connected to a single pin. The O or tenth
main cathode is brought out separately so that the tube can be set to zero and
also an electrical output obtained for driving a succeeding tube. In the selector
tube all the main cathodes are brought out individually so that an electrical out-
put pulse can be obtained at any point around the tube. :

FUNCTION OF THE ELECTRODE GROUPS
Main cathodes

The glow normally rests on a main cathode thus providing indication, and elec-
trical output may also be obtained from this cathode. The position of the dis-
charge may be seen through the dome of the tube as an orange 'cathode glow' at
the tip of the cathode concerned. The position of the discharge can be related to
the number of input pulse by the use of an external numbered escutcheon aligned
so that the numbers coincide with the position of the main cathodes.

Guide cathodes (A and B)

The function of the guide cathodes is to transfer the discharge from one main
cathode to the next on the receipt of an input signal.
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BASIC CIRCUIT

The basic circuit is shown in Figure 1 on the individual data sheets and is es-
sentially the same for both counter and selector tubes. An h.t. voltage, nor-
mally 475 V, (which is greater than the anode -cathode ignition voltage)is applied
to the circuit and breakdown to one of the main cathodes will, therefore, occur.
Breakdown to more than one cathode cannot occur since conduction causes a volt-
age drop across the anode resistorand reduces the anode voltage across the tube
to the maintaining voltage.

THE TRANSFER MECHANISM

The method usually employed to move the discharge around the tube is to convert
the input signal into a pair of negative pulses. The first pulse is applied to all
guide A cathodés followed immediately by the second pulse applied to all guide B
cathodes.

Assume that the discharge is resting on the third main cathode k3: when the
pulse is applied to guides A the voltage between anode and guides A exceeds the
ignition voltage and breakdown can therefore occur. Because of the priming from
the discharge to the conducting main cathode k3, breakdown will always occur to
the adjacent guide A cathode GA4. The discharge to k3 will be extinguished since
the anode voltage falls by the magnitude of the applied negative pulse. Similarly
breakdown to GB4 will take place on the arrival of the second pulse and the po-
tential of guides A will return to the bias level. Finally at the end of the second
pulse the potential of guides. B will also return to the bias level. The anode
voltage rises towards a potential equal to the guide bias plus the maintaining
voltage. However, when the anode to kg4 voltage exceeds the ignition value the
discharge will move to k4 and the transfer has then been completed. This se-
quence results in rotation in the clockwise direction. Counting in the anti-clock-
wise direction can be obtained by applying pulses to guides A and B in the re-
verse order.
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OUTPUT PULSE

A resistor is connected in series with kg (in Figure 1) so that an output pulse
can be obtained when the discharge rests on k,. This resistor must be chosen
so that when the glow rests on kg, the voltage on ko does not exceed the positive
guide bias. It is common practice to take the earthy end of the resistor back to
a negative bias supply to obtain a larger pulse. However, the magnitude of the
bias should not at any time be more negative than -20 volts.

In the selector tube an output can be obtained by inserting a resistor in series
with any of the main cathodes.
The maximum value of the main cathode resistor for either selector or counter
is given by
(Vg + Vg - 10) Ry
Rkmax. =
(Vit - VM - Vg + 10)

and the output voltage for any value of Ry is

v _ (Ve = Vv + Vi) Rg
out (R + Ry)

where V is the supply voltage
V)M is the maintaining voltage

V@ is the positive guide bias
Vi is bias to kg (numerical value only)
Ry is the cathode resistor

R, is the anode resistor

SET ZERO

The discharge can conveniently be returned to k, by momentarily disconnecting
all cathodes except k,. An alternative method is to pulse kg, negatively to -120
volts. Care must be taken if this method is adopted that spurious pulses are not
fed down the chain of counter tubes at the termination of the pulse.
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COLD CATHODE INDICATOR TUBES

TERMS AND DEFINITIONS

1. Indicator tube.
An indicator tube is a glow discharge tube designed to give a visual indica-
tion of the presence of an electrical signal.

Anumerical indicator tubeis one in which theindication is given in the form
of numerals.

In a point indicator tube the indication is given by the position of the glow.

2. Ignition.

2.1 Ignition voltage (symbol Vign)
The ignition voltage is the lowest direct potential, which when applied to a

particular anode-cathode gap ‘in the presence of some primary ionisation,
will cause a self sustaining discharge to start in that anode-cathode gap.

2.2 Ignition delay.

The ignition delay is the time interval between the application of a direct
potential (equal to or exceeding the ignition voltage) to a particular anode-
cathode gap and the establishment of a self sustaining discharge in that gap.

The figure quoted applies to a tube which has been inoperative for a time
long in comparision with the deionisation time.

3. Maintaining voltage (symbol Vi)
The maintaining voltage is the voltage between an anode and that cathode
carrying the main discharge.

4. Extinguishing voltage (symbol Vext)
The extinguishing voltage is the voltage between anode and cathode below
which the glow discharge extinguishes and is equal to the lowest possible
value of the maintaining voltage.

5. "On" cathode.
The "on" cathode is the cathode (numeral) which is required to be displaid
and thus carries the main discharge.

6. "Off" cathode.
The "off'"" cathodes are the cathodes which are not required for display and
thus act as probes in the main discharge,

7722 5232
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10.

11.

11.2

12.

Cathode selecting voltage (symbol Vi)
The cathode selecting voltage is the cathode voltage difference which is used
for discrimination between the "off" cathodes and the "on" cathode.

Anode selecting voltage (symbol Vgj)
The anode selecting voltage is the anode voltage difference which is used to
select the "on" cathode out of a group of cathodes.

Anode to cathode bias voltage (bias voltage) (symbol Vbiag)

The anode to cathode bias voltageis the anode to cathode voltage before any
cathode has been ignited. This voltage serves to reduce the required select-
ing voltage.

Shield voltage (symbol V)

The shield voltage is the voltage difference between the shield electrode
and the "on" cathode and is usedto prevent the penetration of the discharge
from one compartment into another which is separated from the former by
said shield.

Cathode current (symbol Ig)
The cathode current is the current flowing to the "on" cathode.

Minimum cathode current for coverage (symbol Ixmin.)
The minimum cathode current is the current necessary to ensure full cov-
erage of the "on" cathode by the glow.

Maximum cathode current (symbol Ikmax.)

The maximum cathode current is the current at which the glow is still re-
stricted to the "on" cathode.

If this currentis exceededthe glow may spread to connecting leads or other
elements.

Probe current (symbol Ikk)

A probe current is the current flowing to or from an electrode whxch does
not form part of the main discharge gap.

(The magnitude and direction of this current will be dependent on the posi-
tion of this electrode with respect to the maindischarge and on the external
circuit conditions).

13. ' Anode current (symbol Iy)

14.

The anode current is the algebraic sum of cathode current and all probe
currents.

Life expectancy.
End of life is reached when the characteristics of any one numeral surpass
the stated limits. 772 5233




SHOCK AND VIBRATION

An indication for the ruggedness of the tube is the fact that 95% of the items sampled
from normal production pass the shock and vibration tests specified below without

perceplible damage.
These tests are carried out on non operating tubes.

Shock: 25 gpeak, 1000 shocks in one of the three positions of the tube.
Vibration: 2.5 gpeak, 50 Hz, during 32 hours in each of the three positions of the tube.
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RATING SYSTEM

( in accordance with I.E.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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OBSOLESCENT TYPE -— 25048

~ COUNTER AND SELECTOR TUBE

Cold cathode gas-filled bi-directional 10 output selector tube.
The Z504S gives visual indication and operates at speeds up to 5 kHz.

QUICK REFERENCE DATA
Maximum counting speed : 5 kHz
Supply voltage Vpa ‘ 475 'V
Qutput, current . 340 uA
voltage 35V
Indication ‘ position of glow; end viewing

DIMENSIONS AND CONNECTIONS
Base: B13B

—>1
H ! \\ A
32-36

7203794

K, is aligned with pin 7 to within £ 3°

Mounting position: any

This tube has been designed to close tolerances so that no individual adjustment
is necessary to align the bulb with the escutcheon.

Accessories
Socket 2422 505 00001
Escutcheon type 56072

General note

All voltages are referred to the most pesitive supply potential to which any
main cathode (not guide cathode) is returned.

May 1975 || H 1



Z504S

CHARACTERISTIC AND RANGE VALUES
(initial and during life)
IGNITION REQUIREMENTS

Anode supply voltage Vba 375 to 1000 V

Time constant rise of anode supply
voltage when switching on
Vpg < 550 V 1.0 msl)

Vpa > 550 V 6.0 msl)

DISCHARGE AT REST ON A MAIN CATHODE

Maintaining voltage of anode to main cathode See also page 6

at Iy = 340 uA, ngB =25t0 S0V

maximum Vi max. 205 V

minimum Vi min. 185 V
Cathode current

maximum (except during reset) Ik max. 525 uA

minimum Ik min. 250 pA

recommended Ix 340 uA
Guide supply voltage

maximum Vb max. 60 V

gd

minimum ng d min. 25 V
Resistance between guides and

guide supply Rgd max. 220 k@
Cathode potential (except during reset)

Non conducting cathode -Vk max. 14 V

Conducting cathode Vg max. Vg, min. 10 V 2)

-Vk max. 0 Vv

For notes see page 5
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Z504S

STEPPING REQUIREMENTS

Discharge dwell time

main cathode min. 75 wus
guide A cathode min. 60 us
guide B cathode min. 60 us

Interval between trailing edge of
guide A pulse and leading edge
of guide B pulse (double rectangular pulse drive) max. 3 us

Negative guide voltage to step the

discharge from a main cathode to max. 140 VminusV

an adjacent guide cathode min, 45 V &d
Voltage difference required to step the
discharge from a guide cathode to the max. 140V

adjacent guide cathode min. 45 V 3)

Positive supply voltage to step the
discharge from a guide cathode to the

adjacent main cathode rmn?rf ;?_) 2//
Main cathode potential
Non conducting cathodes ’ Vi max. 14 V
Conducting cathode Vi Vg d minus 10 V 2)
-Vk max. 0 V

For notes see page 5

w
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£504S

RESETTING REQUIREMENTS

Reset to cathodes

7,8,9,0,1,2,3 14,5,6
Main cathode voltage ) -Vkg max. 240 : 140 Vv
pulse duration > 1 ms -Vk min. 120 | 1204) v
pulse duration > 200 us -V min. 130 } - vV
Pulse duration i min. 200 | - us
Reset cathode current I max. 800 : 650 HA 5)

LIFE AND RELIABILITY

With this tube an average failure rate of less than 0.5%/1000 h has been ob-
tained. When operated continuously this failure rate applies for a period in ex-
cess of 25000 h, but the visual read-out may be impairedafter the first 15000 h.
These figures have been obtained under the following typical conditions:

Anode current 340 uA
Positive guide supply voltage 40 VvV
Negative guide voltage for transfer 80 V

Output cathode (ko) voltage

non conducting =12 Vv

conducting 0V
Guide A dwell time 110 us
Guide B dwell time 250 to 650 us
Counting speed 0.2 p.p.h.to500 p.p.s.
Ambient temperature 20+£5 °C

A typical tube can be expected to count correctly with the above conditions after
standing on one main cathode for a period up to 4500 h.

For notes see page 5
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Z504S

LIMITING VALUES (Absolute maximum rating system)

Continuous main cathode current

(except during reset) Ix max. 525 pA
Reset cathode current

Cathodes 7, 8, 9, 0, 1, 2, 3 ~ Iy max. 800 uA )

Cathode 4, 5, 6 Ik max. 650 puA 5)
Voltage between any two main

or guide cathodes (except during reset) max. 140 V
Positive guide supply voltage ng a max. 140 V
Ambient temperature, operation

and stand-by tamb  max. 50 ©C 6)
NOTES

1. If the power supply does not have a suitable time constant as oneof its char-
acteristics, it can be conveniently obtained by inserting a resistor in series
with the supply voltage and a capacitor to earth (4.7 k2 and 0.25 uF for
1.0 ms, 6.8 k2 and 1.0 uF for 6.0 ms).

2. This value should not exceed 40 V.

3. The adjacent guide cathode (the cathode to which the discharge is being
transfered) must also be 45 V negative with respect to the most positive
main cathode supply voltage.

4. For cathodes 4, 5 and 6, the leading edge of the resetting pulse should have
a rate of fall not exceeding 140 V per ms. Resetting will occur within 1 ms
after the voltage has reached 120 volts.

5. The high current permitted during reset should not be allowed to flow for
more than a few seconds.

6. Itis preferable to store the tube as near as possible to room temperature.
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Z504S
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OBSOLESCENT TYPE  <— 25058

SELECTOR TUBE

Cold cathode gas-filled bi-directional decade selector and counting tube.
This tube has ten main cathodes, all of which are brought out separately.
The Z505S gives visual indication and operates at speeds up to 50 kHz.

QUICK REFERENCE DATA
Maximum counting speed 50 kHz
Supply voltage Vba 500 V
Output, current 800 LA
voltage 24V
Indication position of glow; end viewing

DIMENSIONS AND CONNECTIONS
Base: B13B

Kg is aligned with pin 7 to within + 3°

Mounting position: any

This tube has been designed to close tolerances so that no individual adjustment is
necessary to align the bulb with the escutcheon.

Accessories
Socket type 2422 505 00001
Escutcheon type 55072

General note

All voltages are referred to the most positive supply potential to which any main
cathode (not guide cathode) is returned.

ot

May 1975 H 'l



Z505S

CHARACTERISTICS AND RANGE VALUES

Ignition requirements

Anode supply voltage
Time constant of rise of anode supply voltage

Discharge at rest on a main cathode

Maintaining voltage of anode to main cathode
atly = 0.8 mA, Vpgq = 55V

maximum
minimum
Cathode current,
recommended
maximum
minimum
Guide supply voltage
maximum
minimum
Resistance between guides and guide supply
Cathode potential (except during reset)
non conducting cathode
conducting cathode, positive
negative

Stepping requirements See also page 4

Discharge dwell time,
main cathode
Guide A
Guide B

Interval between trailing edge of
guide A pulse and leading edge of guide B
pulse (double rectangular pulse drive)

Guide voltage'to step the discharge from a main

cathode to an adjacent guide cathode

1)2) see page 5

Vba

Y
Ix
Iy

Vbgd

Vi
"bgd

gd

(initial and during life)

400 to 1000
min. 2
max. 275
min, 240

0.8

max. 1.0

min. 0.6
max. 65
min. 40
max. 22
max. 14
max. 28
max. 0
min. 8.0
min. 6.0
min, 6.0

max. 0.3

max. 80
min, 30

Vv

ms 1)

Y,

kS2

v 2)

us

us

Hus
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Z505S

CHARACTERISTICS AND RANGE VALUES

Voltage difference required between a guide
and the adjacent guide in order to
step the discharge

Guide supply voltage to step the discharge
from a guide to the next main cathode
Cathode potential
non conducting cathodes
conducting cathode, positive

negative

Resetting requirements 4)

Cathode voltage

LIFE

max.
min,

max.
min.

max.,
max.

max.

max.
min,

140
30

40

14

28

140
100

65"

vV )

A typical tube can be expected to count correctly with the following conditions after
standing on one main cathode for a period of approximately 4500 hours.

Anode current Iy 0.8 mA
Guide supply voliage ngd 60 V
Guide voltage for transfer Vgd =50 V
Output cathode (kq) voltage,
non conducting Vo 5.0 V
conducting Vo -5.0 V
Guide A dwell time 6.0 us
Guide B dwell time 6.0 wus
Cathode dwell time 8.0 wus
Temperature 2045 OC
2)3)4)5) See page 4
October 1973 || H 3



Z505S

LIMITING VALUES (Absolute max. rating system)
Anode supply voltage ' Vpa max. 1000 V
Cathode current (except during reset) I max. 1.0 mA

Voltage between any two main or

guide cathodes (except during reset) max. 140 V
Guide supply voltage Vbgd max. 65 V
Reset voltage, negative max. 140 V
Ambient temperature tamb max. 50 ©°C 1)
NOTES

1y If the power supply does not have a time constant of 2 ms as one of its charac-
teristics, it can conveniently be obtained by inserting a resistor in series with
the anode supply and a capacitor to the negative return.
(4.7 k2 and 0.5 uF for 2 ms).

2) The maximum voltage difference between any two main cathodes except during
reset must not exceed 28 V.

3) The adjacent guide (the cathode to which the discharge is being transferred) must
also be 30 V negative with respect to the most positive main cathode supply volt-
age.

4) The high current which passes during reset should not be allowed to flow more
than a few seconds.

5)If the cathode current falls below 0.7 mA when the guide voltage applied to the
tube approaches the minimum value of 40 V the negative voltage required for
resetting may rise to 110 V.

l) It is preferable to store the tube as near as possible to room temperature.
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ZM1000

INDICATOR TUBE

Long life cold cathode ten digit indicator tube for side viewing

QUICK REFERENCE DATA

Numeral height approx. 14 mm
Numerals 0123456789
Decimal point ‘ to the left of the numerals
Supply voltage Vba min., 170 VvV
Anode current, average Ia 2.5 mA

peak Ing max. 12 mA

GENERAL

The numerals are 14 mm high and appear on the same base line allowing in-line
read out.

PRINCIPLE OF OPERATION

The tube contains ten cathodes in the form of ten numerals and one in the form of a
decimal point;a primer, and one common anode. By applying a suitable voltage be-
tween the anode and one of the cathodes the corresponding numeral or the decimal
point will be covered by a red neon glow.

The primer allows ionization without delay in strobe type or blanking applications.

DIMENSIONS AND CONNECTIONS Dimensions in mm

direction of viewing

19 max

1) 1) |@ 7200794
#H*' Y ( T 5
icY SH¢"2 ic. I pr ‘ ® <
kg %fé;,, =1 @ 49
T%Hﬁ‘% ko " kekap le _
B o G
x ol
L ——
127 ] 1127 o I =
2514 l, 25L @06

72087954 7208796.2

1) Length of i.c. pins max. 2.8 mm.
2) Not tinned.
3) Standard deviation 0.13 mm
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ZM1000

The deviations of the axis of the pins with respect to the true geometrical position
cover an area of max, 0.3 mm diameter. The pin configuration is compatible with
the reference grid for printed wiring according to IEC Publication 97 (0.1 in).

Mounting position: Any

Soldering

The pins may be dip-soldered at a solder temperature of max. 240 °C for maximum
10 seconds up to a point 5 mm from the seals.

Natural frequency

The natural frequencies of the numeral cathodes lie within the range from 300 Hz
to 800 Hz.
ACCESSORIES

55701 Printed wiring mounting board (19 x 100 mm)on which the ZM1000 can be sol-
dered; afterwards the combination can bemounted on a vertical printed wiring
board carrying, e.g., the drive circuit. Can also be used with the snap-fit
tube holder 55703.

55702 Tube socket (for 0.1 in grid). Phenolic. Tinned contacts.
55703 Snap-fit tube holder.
55704 Set of one left-hand and one right-hand end piece to complete the snap-fit in-

dicator tube assembly.

CHARACTERISTICS AND OPERATING CONDITIONS

Ignition voltage Vign max. 170 V

Maintaining voltage ) Vm see page 4

Anode current for coverage Ia min. 1.5 mA
(with or without decimal point and Ia max. 4.5 mA

Vkk = Vkk ..~ VI, see page5)

Cathode selecting voltage Vkk see page 5

Cathode resistor, decimal point Rdp 100 k2 + 10% D)
Primer resistor Rpr 10 M+ 10%
Extinction voltage Vext min. 118 V

1) Lower values of this resistor are permitted. The anode current should be in-
creased by the increase of decimal point current resulting from the decrease of
this resistor.
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ZM1000

Typical operation over full temperature range 0 °C to +70 OC.

Peak currents up to 12 mA can be allowed provided the average current value does
not exceed 2.5 mA.,

To avoid excessive glow on "off" cathodes, the cathode selecting voltage should ex-
ceed 65 V. Minimum pulse duration 100 us.

For further information consult the manufacturer.

LIFE EXPECTANCY atI, =2.5 mA

This tube is manufactured on the same physical principles as other tubes in this
category and it is expected that the life will be comparable, viz:

sequentially changing the display from one digit
to the others every 1000 h or less 100 000 h

Mean time between failures ‘ min. 200 000
LIMITING VALUES (Absolute max. rating system)
Anode voltage necessary for ignition Va min. 170 Vv

Anode current,

average during any conduction period Ia min. 1.5 mA
average (Tay = 20 ms) Ia max. 4.5 mA
peak Iap max. 12 mA
Cathode selecting voltage Vkk see page 5
Bias voltage between anode and
"off"" cathodes Vbias  max. Vfloating
Ambient temperature tamb min. -50 oC 1y
tamb max. +70 0C

SHOCK AND VIBRATION

An indication for the ruggedness of the tube is the fact that 95% of the items sam -
pled from the normal production line pass the shock and vibration tests specified
below without perceptible damage.

Shock: 25 8peaks 1000 shocks in one of the three positions of the tube.

Vibration: 2.5 8peak’ 50 Hz, during 32 hours in each of the three positions of the
tube.

1)Bulb temperatures below 10 °C result in a reduced life expectancy and changes in
characteristics (see page 4).
For equipment to be used over a wide temperature range, "constant current op-
eration” (high supply voltage with a high anode series resistor) is recommended.

o

October‘ 1973



ZM1000
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ZM1000
600 0
Tik s
(WA) . -
500 H
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0 1Y
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Ik individual and = Ixk versus cathode selecting voltage Vikk at I3 = 2.5 mA.
Ikk and = Ikk are proportional to the anode current within the operating range of Iy
and with Vkk = 0 V to 100 V.

The curves are valid for instantaneous values and for average values of anode current.

u
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ZM1000
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Graph denoting the relationships of D.C. anode supply voltage and required anode
resistor to remain within the recommended operating region.
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ZM1001

INDICATOR TUBE

Long-life cold-cathode character indicator tube for side viewing.

QUICK REFERENCE DATA
Character height approx. 10 to 14 mm
Characters +, =~ X, Y, Z
Supply voltage " Vp,  min. 170V
Anode current Iy 2.5 mA
GENERAL

Character indicator tube to be used in conjunction with ZM1000 numerical indicator
tube for in-line read-out in e.g. digital instruments or numerical control applica -

tions.

DIMENSIONS AND CONNECTIONS

direction of viewing

Dimensions in mm

19 max
b)) S r'/\}\
’Zé,#c ®
$I¢~ E
i.c. 1c. 3 A
_icd el 650 O R / 49
T'%i# /
Poie Ta
" 3
5 o
127 127 3
256 | [ 256 L =
7208976 72089754 005

Mounting and Accessories: see ZM1000

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES
These are essential the same as of type ZM1000

1) Length of these i.c.
2) Not tinned
3) Standard deviation 0.13 mm

pins max. 2.8 mm
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ZM1002

INDICATOR TUBE

Long-life cold -cathode character indicator tube for side viewing.

QUICK REFERENCE DATA

Character height

approx. 9 to

13 mm

Characters ns, ys, ms, s, Hz, kHz, MHz

Supply voltage Vba min. 170 \%

Anode current I 4 mA
GENERAL

Character indicator tube to be used in conjunction with ZM 1000 nimerical indicator
tube for in-line read-out in e.g. digital instruments such as frequency and time in-

terval measuring apparatus.

DIMENSIONS AND CONNECTIONS

direction of viewing

N/
Ind
o
~

*0.1;_“

L

|
‘L27*T*1.27

Dimensions in mm

<+ 19 max—>|

i

KT

> >

3max?

L_, ,_.] 72603671

254

Mounting and Accessories: see ZM1000

1) Length of these i.c. pins max. 2. 8 mm
2) Not tinned
3) Standard deviation 0. 13 mm

Data based on pre-production tubes

Rk

N
> 9 |e-p->la

<@ 06

=

7260366
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ZMi1003

INDICATOR TUBE

Long life cold-cathode character indicator tube for side-viewing.

QUICK REFERENCE DATA

Character height

approx.9to 14

Characters Q1 - ~
Supply voltage Vb min. 170
Anode current In 2,5

mA

PRINCIPLE OF OPERATION

By applying a suitable voltage between the anode and one of the cathodes the correspond-

ing character will be covered by a red neon glow.

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES

These are essentially the same as of type ZM1010

DIMENSIONS AND CONNECTIONS Dimensions in mm

direction of viewing

7265863

< 19max »

3 max
not tinned

1) Standard deviation 0, 13 mm
2) Length of i.c. pins max.2, 8 mm
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ZM1005

INDICATOR TUBE

Long-life cold-cathode ten-digit indicator tube for side viewing.
The tube is designed for time-sharing (pulse) applications.

QUICK REFERENCE DATA
Numeral height approx. 14 mm
Numerals 0123456789
Decimal point to the left of the numerals
Supply voltage » Vb, (pulse) ~min. 170V
Anode current, peak Ia min. 6 mA
p .
Iap max, 20 mA
average Iy max., 2.5 mA
GENERAL

The numerals are 14 mm high and appear on the same base line allowing in-line
read-out,

PRINCIPLE OF OPERATION

The tube contains ten cathodes in the form of ten numerals and one in the form of a
decimal point; a primer, and one common anode. By applying a suitable voltage be -
tween the anode and one of the cathodes the corresponding numeral or the decimal
point will be covered by a red neon glow.

The primer allows ionization without delay in strobe type or blanking applications.

SHOCK AND VIBRATION

An indication for the ruggedness of the tube is the fact that 95% of the items sam -
pled from the normal production line pass the shock and vibration tests specified
below without perceptible damage.

Shock: 25 gpeak. 1000 shocks in one of the three positions of the tube.

Vibration: 2.5 8peak 50 Hz, during 32 hours in each of the three positions of the
tube.
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ZM1005

DIMENSIONS AND CONNECTIONS Dimensions in mm

direction of viewing
<19

a ey i g 1N KT
o ;
ic. .c. | A a2
5 ot 00, S 9
ko kg kap "th:ﬁ.?ﬁ ~ X
127 [ 127 ~t .
zi“_L_, M 25¢4 znosn el 06

72087983

The deviation of the axes of the pins with respect to the true geometrical position
cover an area of 0.3 mm diameter. The pin configuration is compatible with the
reference grid for printed wiring according to IEC Publication 97 (0.1 in).

Mounting position: any

Soldering

The pins may be dip-soldered at a solder temperature of max, 240 °C for maximum
10 seconds up to a point 3 mm from the seals.

Natural frequency

The natural frequencies of the numeral cathodes lie within the range from 300 Hz to
800 Hz.,

ACCESSORIES

55702 Tube socket (for 0.1 in grid). Phenolic. Tinned contacts. '
55703 Snap-fit tube holder.

55704 Set of one left-hand and one right-hand end piece to complete the snap-fit in-
dicator tube assembly.

1) i.c. pin’s max. length 2.8 mm
2) Not tinned
3) Standard deviation 0.13 mm
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ZM1005

CHARACTERISTICS AND OPERATING CONDITIONS

Ignition voltage Vign max., 170 V
Maintaining voltage Vm see page 4
Anode current, average (T,y = max. 20 ms) Iy max. 2.5 mA
peak Iap min. 6 mA
(with or without decimal point) Iap max. 20 mA
Pulse duration Timp min. 50 us 1)
Cathode selecting voltage (see also page 4) Vkk min. 70V 2)
k Vkk max. 115 V
Cathode resistor, decimal point Radp 10 kQ+10% 3)
Primer resistor (anode to primer supply
voltage min. 170 V) Rpr 10 MQ+10%
Extinguishing voltage Vext min., 118. V

LIFE EXPECTANCY atl, =2 mA

The life expectancy is dependent on the instantaneous and average values of anode
current:
sequentially changing the display from one digit

to the others every 100 h or less, Iz, = 10 mA 100000 h
Iap =20 mA 20000 h
Mean time between failures min., 200000 h

LIMITING VALUES (Absolute max, rating system)

Anode voltage necessary for ignition, pulse Vap min, 170 V
Anode current, average (Tay = 20 ms) Iy max. 2.5 mA
peak Iap min, 6 mA
Ia. max. 20 mA
Pulse duration Timp min. 10 us
Cathode selecting voltage Vkk min, 70V
Vkk max. 115 V
"Off" anode voltage Vangger max. 115V
Ambient temperature tamb min., =50 OC 4)
tamb max. +70 ©OC

Iy pulse durations down to 10 us are allowed provided the minimum peak anode cur-
rent is not less than 10 mA.

2) Lower values of Vik result in increasing background glow impairing readability.

3) The decimal point cathode may not be operated without extra current limiting re-
sistor unless a numeral cathode is operated simultaneously.

4) Bulb temperatures below 10 OC result in a reduced life expectancy and changes in
characteristics.
For equipment to be used over awide temperature range, ''constant current oper -
ation" is recommended.
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ZM1010

INDICATOR TUBE

Long life cold-cathode ten=-digit indicator tube for side-viewing.

QUICK REFERENCE DATA
Numeral height approx. 14 mm
Numerals 0123456789
Decimal point to the left of the numerals
Supply voltage Vg ~ min, 170 Vv
Anode current Ia 2,5 mA
GENERAL

The numerals are 14 mm high and appear on the same base line allowing in-line read out.

PRINCIPLE OF OPERATION

By applying a suitable voltage between the anode and one of the cathodes the correspond-
ing numeral or the decimal point will be covered by a red neon glow.

DIMENSIONS AND CONNECTIONS Dimensions in mm

direction of viewing 7268166 '
ko kQ

3 max *

v
not tinned * J[Hﬂﬂ— 7

‘ . 7268165 4

- \? ‘%b/ *‘ 20,6 _>l - 72669001
l) Standard deviation 0, 13 mm
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ZM1010 “

i

The deviations of the axis of the pins with respect to the true geometrical position cover
an area of max. 0,3 mm diameter. The pin configuration is compatible with the reference
grid for printed wiring according to IEC Publication 97 (0,1 in).

Mounting position: Any
Soldering:

The pins may be dip-soldered at a solder temperature of max., 240 °C for maximum 10 s
up to a point 5 mm from the seals.
ACCESSORIES

55701 Printed wiring mounting board (19 x 100 mm ) on which the tube can be soldered;
afterwards the combination can be mounted on a vertical printed wiring board
carrying, e.g., the drive circuit,

55702 Tube socket compatible with IEC reference grid for printed wiring (0,1 in).
Phenolic. Tinned pins.

CHARACTERISTICS AND OPERATING CONDITIONS

Ignition voltage Vign max. 170V
Maintaining voltage Vi see page 4

max. 3,5 mA
Anode current for coverage Iy min, 1,5 mA
Cathode selecting voltage Vik see page 4
Extinction voltage A% ext min. 118 V

LIFE EXPECTANCY  atI, = 2,5 mA

The tube is manufactured on the same physical principles as other tubes in this category
and it is expected that the life will be comparable, viz:

Sequentially changing the display from one
digit to the others every 1000 h or less 100000

Mean time between failures min, » 200 000"

LIMITING VALUES (Absolute max, rating system)

Anode voltage necessary for ignition Va min. 170 v
Anode current Ia rrg;}: ) i,g gi
. ’
Cathode selecting voltage Vik 2?: 128 z
0,
Ambient temperature tamb Ei}: —'-;8 og

Bulb temperatures below 10 OC result in a reduced life expectancy and changes in
characteristics.

2 October 1973



ZM1010

- SHOCK AND VIBRATION

An indication for the ruggedness of the tube is the fact that 95% of the items sampled
from the normal production line pass the shock and vibration test specified below without

perceptible damage.
Shock 25 gpeak’ 1000 shocks in one of the three positions of the tube.
Vibration 2,5 Speaks 50 Hz, during 32 hours in each of the three positions of the tube.

October 1973 II “ 3
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ZmMmion

INDICATOR TUBE

Long life cold-cathode nine digit indicator tube for side-viewing.

QUICK REFERENCE DATA
Numeral height approx. 14 mm
Numerals 012345678
Supply voltage Vg ~ min. 170V
Anode current I 2,5 mA
GENERAL

The numerals are 14 mm high and appear on the same base line allowing in-line read out.

PRINCIPLE OF OPERATION

By applying a suitable voltage between the anode and one of the cathodes the correspond=-
ing numeral will be covered by a red neon glow.

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES

These are essentially the same as of type ZM1010.

DIMENSIONS AND CONNECTIONS Dimensions in mm
a

®
(99¢99999¢)
o 1 11T T

direction of viewing ko kg

<-19max >

AT

3 max L_ -
not tmned* ” ” ” 7

_,] it 7268168
P06+l ;560001

1) Standard deviation 0, 13 mm
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ZM1012

INDICATOR TUBE

Long life cold-cathode eight-digit indicator tube for side-viewing.

QUICK REFERENCE DATA
Numeral height approx. 14 mm
Numerals 12345678
Supply voltage Vpa  min. 170V
Anode current Ia 2,5 mA

GENERAL

The numerals are 14 mm high and appear on the same base line allowing in-line read out,

PRINCIPLE OF OPERATION

By applying a suitable voltage between the anode and one o
ing numeral will be covered by a red neon glow.

f the cathodes the correspond-

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES

These are essentially the same as of type ZM1010.

DIMENSIONS AND CONNECTIONS
a

Dimensions in mm

HNEREN

direction of viewing

7266898.1

: [
(T?QQQQQQ)
3

3 max *_

kg

<-19max

A

-—»l + -
\2,5/4/

1y Standard deviation 0, 13 mm

7266899.1

¢ 38,1

14 max
; v

A

,8

v

7

not tinned * u ” ”

206>l

7266900.1
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ZM1013

INDICATOR TUBE

Long life cold-cathode seven-digit indicator tube for side-viewing.

QUICK REFERENCE DATA
Numeral height approx. 14 mm
Numerals . 0123456
Supply voltage Vpg  min. 170 Vv
Anode current v Iy 2,5 mA

GENERAL

The numerals are 14 mm high and appear on the same base line allowing in-line read out.

PRINCIPLE OF OPERATION

By applying a suitable voltage between the anode and one of the cathodes the correspond-
ing numeral will be covered by a red neon glow.

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES
These are essentially the same as of type ZM1010.

DIMENSIONS AND CONNECTIONS Dimensions in mm
a

C D,
PQQQ0QQQ
e |1 LT T 1]
direction of viewing ko kg

3 max
not tinned

1y Standard deviation 0, 13 mm

| [
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ZM1014

INDICATOR TUBE

Long life cold-cathode six-digit indicator tube for side-viewing

QUICK REFERENCE DATA
Numeral height approx. 14 mm
Numerals 123456
Supply voltage Vpa  min. 170V
Anode current Iy 2,5 mA

GENERAL

The numerals are 14 mm high and appear on the same base line allowing in-

PRINCIPLE OF OPERATION

By applying a suitable voltage between the anode and one of the cathodes the
ing numeral will be covered by a red neon glow.

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES
These are essentially the same as of type ZM1010.

DIMENSIONS AND CONNECTIONS

line read out.

correspond-

Dimensions in mm

a
TS,
QQ0QQ00
direction of viewing 7268172 11 RN kls
<-19max +
A
¢ 38,1
14 max
[}
12,81
3max Y% v v
not tinned+ 7
3

1) Standard deviation 0, 13 mm

72669001
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ZM1015

INDICATOR TUBE

Long life cold-cathode eight-digit indicator tube for side-viewing.

QUICK REFERENCE DATA
Numeral height approx. 14 mm
Numerals 12345678
Supply voltage Vpy  min. 170 A%
Anode current 1, 2,5 mA
GENERAL

The numerals are 14 mm high and appear on the same base line allowing in-line read out.

PRINCIPLE OF OPERATION

By applying a suitable voltage between the anode and one of the cathodes the correspond-
ing numeral will be covered by a red neon glow.

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES

These are essentially the same as of type ZM1010.

DIMENSIONS AND CONNECTIONS Dimensions in mm

a

‘“rl?ux""
directionrf viewing ( o T T (Ip (i) (]? T TD //\\___
7266898.1 kl1 kg r——‘F—
St i I
PR -
ST S S (e S e | ][]
REPIP e g —
! $— Y + n u ” U 7
3"?“" ’ 7265841
not tinned

L_, H' 7265842
v

2547

Examples of numerals

1) Standard deviation 0, 13 mm
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ZM1020
ZM1020/01

INDICATOR TUBE

Long life cold cathode ten digit numeral indicator tube for top viewing.

QUICK REFERENCE DATA
Numeral height 15 mm
Numerals 1234567890
Supply voltage : min, 170 \%
Anode current 2  mA
GENERAL .

The numerals are 15 mm high and appear on the same base line allowing in-line
read out. The ZM1020 is provided with a red contrast filter.
The ZM1020/01 is identical with the ZM1020 but has tinned pins.

PRINCIPLE OF OPERATION

The tube contains ten cathodes in the form of ten figures and one common anode.
By applying a suitable voltage between the anode and one of the ten cathodes the
corresponding numeral will be covered by a red neon glow.

DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: B13B 265%15
. this part o ] =7
of the bulb | Y
is filter _— "

. —~% coated - - ‘;I\J -<-- 9
o 9 | &
o 3 ' ™ N
& 5

3 | (I R

w U |+l U U ,ﬁm
19|, | smax4.58
ZM1020/01
7265459
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ZM1020

Mounting position: any

The numerals are viewed through the dome of the envelope. The numerals will
appear upright (within 1.5°)when the tube is mounted with the line through pins
1 and 8 vertical, pin 8 being uppermost.

Accessories

Socket type 2422 505 00001
or
2422 505 00002

CHARACTERISTICS AND OPERATING CONDITIONS
(Valid over life and full temperature range)

Ignition voltage Vign max. 170 V
Maintaining voltage Vm see sheet 4
Anode current for coverage,

averaged during any conduction period Iy min. 1 mA

Anode current,

average (Tay = max. 20 ms) I, max. 3 mA

peak X Iap max. 6 mA
Cathode selecting voltage Vkk see sheet 5
Extinguishing voltage Vext min. 118 V

Typical operation 1)

D.C. operation

See sheets 5 and 6

A.C. operation

See sheets 5 and 7

1y Bulb temperatures below 10 °C result in a reduced life expectancy and
changes in characteristics (see sheet 4). ;
In designing equipment to be used over a wide temperature range the use of
"constant currentoperation” (high supply voltage with a high anode series
resistor) is recommended.

2 . ' April 1970



ZM1020

LIFE EXPECTANCY AND RELIABILITY (atI; = 2 mA)

Sequentially changing the display from one
digit to the others every 1000 h. or less ‘ 100.000 h

The reliability has been assessed in a life test programme totalling 4.5 x 106
tube hours. The longest test period was 50.000 hrs on 47 tubes. No failures
have been found. The Mean Time between Failures is better than 100 hrs which
corresponds with a failure rate of less than 0.1 % per 1000 hrs at a confidence
level of 95 %.

LIMITING VALUES (Absolute max. rating system)

Anode voltage necessary for ignition Va min. 170 V
Anode current, D.C. Iy min. 1 mA
rectified A.C. and pulse Iap min. 2 mA
average (Tgqy = max. 20 ms) A Iy max. 3 mA
peak Iap max. 10 mA 1)
. see lines N and W
Cathode selecting voltage Vkk on sheet 5
Bias voltage between anode and
"off" cathodes (see sheet 5) Vbias max. Vtloating
. min. -50 ©C
Ambient temperature tamb max. +70 OC
SHOCK AND VIBRATION

An indication for the ruggedness of the tube is the fact that 95% of the items sam -
pled from the normal production line pass the shock and vibration tests specified
below without perceptible damage.

Shock: 25 gpeak. 1000 shocks in one of the three positions of the tube.

Vibration: 2.5 8peak’ 50 Hz, during 32 hours in each of the three positions of the
tube.

l)Abgve I3 = 6 mA the connecting wires and eyelets may be covered by the glow.

June 1972 H 3



ZM1020
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ZM1020

Ixk individual and Z Iy versus cathode selecting voltage Vg at I; = 2 mA.
Ikk and ZIky are proportional to anode current in the range Vi = 0 to 100 V.

The range of Vgl (Ikk =0) shifts to the right/left at increasing/decreasing anode
current (8 V/mA). .

The curves are valid for instantaneous and for average values of anode current.

7207257

; I 1T
Tk WHHN F r——'\/\P/\/\a/\/\/\-——F IaV
(uA) Hmax 5 I . Tom2md )
1000k
! [!
SN T N
- £X I v YL Tuk
e =
_h‘:‘gj\%‘ wor;t N e Ja=Zety
500T% case J N
AY opera- 3
N Qn:g“- LIS
min Iy ind. N nim”;%iration
1! it area
] ™~
oF= EwmmE
; L ammay 200 JWie(V) 250
3
7, -
f‘[_l min Vf 7 max
| 1T
00 i 11

For low cathode selecting voltages the current Ikk to the "off" cathodes will
increase and the readability of the "on" cathode will be affected. It is there-
fore recommended to use a nominal operating point to the right of line N.
Under the worst operating conditions the operating point should never reach
the area left of line W.
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ZM1020

500 T e
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Vare 1,< 3mAl | [e=2mA(nom) o= ImAL
v HAGHS
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400 19, X
y yd4
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300FHERRLY ny4
Z Rq
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l'
4
mE .4 e
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] y :F——I-i: .
200 ya o
nl/ AV
.4 S —.
4 Vi max =Ve1
See sheet 5
100 !
O+ P Y Example : n
3irs 3 Supply Vyo =300V 10%]
S113 Q Ry nominal =79 k&[]
Rg maximum = 124 k&) H
Ry minimum = 66 kdl [
H [T T T T T TTI T
0 H IEEREEEEEEERE
0 100 200 Ry (kL) 300

Graph denoting the relationship of D.C. anode supply voltage and required
anode resistor to remain within the recommended operating region.
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ZM1020
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Graph denoting the relationship of the peak value of full-wave unsmoothed rec -
tified A.C. anode supply voltage and the required anode resistor to remain
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ZM1021

INDICATOR TUBE

Cold cathode character indicator tube for top viewing.

QUICK REFERENCE DATA

Character height‘ 15 mm
Characters AV, Q % s+, -~
Supply voltage min. 170 V
Anode current 2 mA
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: B13B

this part
of the bulb
is filter
coated

|

1665

F 155

t 7203464

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES

These are essential the same as of type ZM1020.

April 1970 ” ‘ l 1






ZM1022

INDICATOR TUBE

The type ZM1022 is electrically identical with type ZM1020 but has no filter coating.

The use of a separate blue absorbing e.g. cicular polarized amber filter is recommended.

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: B13B

265%15
|

1665

June 1973 l I 1 I 1



ZM1022p

INDICATOR TUBE

Cold cathode numerical indicator tube for top viewing, electrically identical to type
ZM1022 but provided with a decimal point to the left of the numerals.
The use of a separate blue absorbing, e.g. circular polarized, amber filter is

recommended.

HIHH

QUICK REFERENCE DATA

Numeral height
Numerals
Decimal point
Supply voltage

Anode current, numerals
decimal point

15 mm
1234567890

to the left of the numerals

min. 170 \
2 mA
0,25 mA

DIMENSIONS AND CONNECTIONS
Base: B13B

kS K k6
9P 766034

Dimensions in mm

26515

CHARACTERISTICS, OPERATING CONDITIONS, AND LIMITING VALUES

For the numerals, these are the same as for type ZM1020.

LIMITING VALUES decimal point (Absolute max. rating system)

Anode current, decimal point

f =
0
@l [ ? ]
o . 18] ;
%)
1R ——
Ia&L Epémax-é,&z ©
max. 0,5 mA
min. 0,1 mA

October 1973




ZM1023

INDICATOR TUBE

The type ZM1023 is electrically identical with type ZM1021 but has no filter

coating.
The use of a separate blue absorbing e.g. circular polarized amber filter is

recommended.

DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: B13B '

285*15

|
1 ‘? l‘,‘\?
3 Y ‘Q. t’g
@ 0 . = ]
@ 0 | g
3 b, VA I ?
w U U0 t ot
iC. osese 7¢i\u‘ max4.5%

March 1969 Il ll 1






OBSOLESCENT TYPE -— ZM1024

INDICATOR TUBE

Cold cathode character indicator tube for top viewing.

QUICK REFERENCE DATA

Characters c/s, Kc/s, Mc/s, ps, ms, ns, s

This tube is mechanically compatible with type ZM 1020

DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: B13B
+
|F26.5 I1i5 Ry
2
+1
o &
5
UUU R i
- : 7207615 U1 —
a LC. 5203466 zorers? 7¢iL ' imax4.5% ©

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES

These are essential the same as of type ZM1020.

May 1975 ‘ | l ’ 1






ZM1028

INDICATOR TUBE

Cold cathode sign indicator tube.
The use of a separate blue absorbing, e.g. circular polarized, amber filter is

recommended.
QUICK REFERENCE DATA
Sign height 15 mm
Signs X%+ -
Supply voltage min. 170 \Y%
Anode current 2 mA
DIMENSIONS AND CONNECTIONS Dimensions in mm
i Base: BI13B

i
A

e

kg e kt
7266933 15,[; -

6,25

TIvH—
1:&1‘ max4,5%

CHARACTERISTICS, OPERATING CONDITIONS, AND LIMITING VALUES

These are essentially the same as for type ZM1020.
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OBSOLESCENT TYPE

ZM1030

INDICATOR TUBE

Cold-cathode gas-filled biquinary numerical indicator tube for side viewing.

QUICK REFERENCE DATA
Numerical height 15,5 mm
Numerals 0123456789
Supply voltage Vba min. 170V
Anode current Iy 4 mA
Cathode selecting voltage Vik 50V
Extinction voltage Vext 110V
Screen supply voltage Vbs 50V
"Off" anode supply voltage Vba"off" 100 Vv
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval
direction ayfever) ¢ aj(odd) max222
lof viewing f
GTaEs | (75730
005600 | ?T ©
1 T 0 8
1 Ce] >
1 S
+ - IS
]
7203689.1 -
k23 kG,7 [ zeme
ko K45 Kag
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ZM1030

CHARACTERISTICS AND OPERATING CONDITIONS

Ignition voltage Vign max. 170V
Anode current for coverage,
average during any conduction period Ia min. 3 mA
Anode current, average (Tav: 20 ms) Ia max. 5 mA
peak, 50 to 60 pps Iap max. 12 mA
" , min. 40 VvV
Cathode selecting voltage Vik max. 10V
et min. 85 V
Off'" anode supply voltage Vba"off" max. s v
Extinction voltage Vext min. 110 V
LIMITING VALUES (Absolute max. rating system)
Anode voltage necessary for ignition Va min. 170V
Anode current, average during any conduction period Iy min. 3 mA
average ( Tay = 20 ms) Iy max. 5 mA
peak Iap max. 12 mA
N . min. 40 VvV
Cathode selecting voltage Vikk max. 110 v
et w ..,  min. 85 V
Off"" anode supply voltage Vp o ""of max. s v
min. 40 Vv
Screen voltage Vg max. 80V
Bulb temperature, . max. 70 oC
storage v bulb min. -55 OC
. . max. +70  °C
operation bulb min. +15  °C
2 ” ” October 1973



OBSOLESCENT TYPE ZM1031/01

INDICATGCR TUBE

Cold cathode sign indicator tube for side viewing.

' QUICK REFERENCE DATA
Sign height 15 mm
Signs + -
Supply voltage Vba min. 170 v
Anode current I, 3 mA

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

max222 ¢
D

direction [
of viewing >
a s a

i.c.

13
|
I

max 55.6

15

~
o
~
x
g
e k4 ka k—
7207603
c 7207604 y \

72036171

CHARACTERISTICS AND OPERATING CONDITIONS

Ignition voltage Vign ~ mMmax. 170 \
Maintaining voltage at Iy = 3 mA Vm 140 A%
Anode current, ‘
average during any conduction period for coverage I min. 2 ‘mA
average, Tay = 20 ms Iy max. 4 mA
peak Iap max, 10 mA
Incremental resistance T, 4,5 ke

October 1973 ’ ’ ” 1



ZM1031/01

LIMITING VALUES (Absolute max. rating system)

Anode voltage necessary for ignition Va min. 170V
Anode current,
average during any conduction period Iy min. 2 mA
average (Tyy = 20 ms) Iy max. 4 mA
peak Iap max. 10 mA
min. -55 oc
Bulb temperature thulb max. 470 oC

2 . October 1973



OBSOLESCENT TYPE ZM1032

INDICATOR TUBE

The type ZM1032 is electrically identical with type ZM1030 but has no filter coating.
Theuse of a separate blue absorbing e.g. circular polarized amber filter is recom-
mended.

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

max22.2
direction ajfeven) ¢ ajlodd) 7
lof viewing | (_/_)_\ i
7Ty | TTETe o
Q000 | ? f 5@
15
: T § @ D |59
! MR
o
Ry | y
7203669.1 I I !
kzl,(li'k&’l 10 | 7zoeea
ko1 Ks5 Kag
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OBSOLESCENT TYPE ZM1033/01

INDICATOR TUBE

The type ZM1033/01 is electrically identical with type ZM1031/01 but has no filter
coating.
The use of a separate bleuabsorbing e.g. circular polarized amber filter is recom-
mended.
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval max222 ¢

5

direction
of viewing
Nl
o
as a ] 3|18
™ —— | x| 3¢
- o
g g
0
2

=

k4 ka k—

ic 7207604 7207603 72036171
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ZM1040

INDICATOR TUBE

Cold cathode ten digit numeral indicator tube for side viewing.

QUICK REFERENCE DATA
Numeral height 30 mm
Numerals 1234567890
Supply V.oltage Vpg min. 170 V
Cathode current Ik 4.5 mA
GENERAL

The numerals are 30 mm high and appear on the same base line allowing in-line
read out. The ZM1040 is provided with a red contrast filter.

PRINCIPLE OF OPERATION

The tube contains ten cathodes in the form of tenfigures and one common anode.
By applying a suitable voltage between the anode and one of the ten cathodes the
corresponding numeral will be covered by a red neon glow.

DIMENSIONS AND CONNECTIONS Dimensions in mm
285%15
Base: B13B *hw—‘—”\
1, 4
‘{, 4
* L : \\ s
(I
L R
@
3
ldirectiop 8 N ‘:
of viewing x| ™ S
lEj &
0l 1
¥ o |
- . |
y 8L
ﬁI L,I. T

~ ) N
19 Lk J—ﬂ[rﬂnax 45¢

72009691

1) Pins 1 and 2 to be interconnected externally.
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ZM1040

Mounting position: any

The numerals are viewed through the side of the envelope. The numerals will

appear upright (within 1, 59) when the tube is mounted vertically.

Accessories 2422 505 00001
Socket type or 2422 505 00002

CHARACTERISTICS AND OPERATING CONDITIONS

Ignition voltage Vign  max. 170 vV
Maintaining voltage Vm see sheet 5
Cathode current for coverage,

average, during any conduction period Ik min, 3 mA
Cathode current,

average (Tyy = 20 ms) Ix max. 6 mA

peak Ikp max. 20 mA
Cathode selecting voltage Vik see sheet 6
Extinguishing voltage Vext  min. 120 vV

'ypical operation at temperatures tapp = 10 to 50 °C
D.C. operation with or without Vkic

(See fig.1 and 3 and sheets 5 and 6)
Anode supply voltage Vba 200 250 300 350 Vv
Maintaining voltage Vm 140410 140410 140410 140+10 V
Anode series resistor Ry 15 27 39 47 kQ
Cathode selecting voltage Vikk min, 60 V1
A.C. half-wave rectified operation with ox without Vkk_

(See fig.2 and 4 and sheet 5)
Secondary transformer voltage Vip 170 220 250 300 V
Anode series resistor Ra 5.6 12 18 27 kQ
Cathode selecting voltage Vikk A min. 60 VvV 1)

1y With low cathode selecting voltages the current Ikk to the "off" cathodes will
increase and the readability of the "on" cathode will be affected. It is there-
fore recommended to use a voltage Vi in excess off the stated minimum

value. .
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ZM1040

LIFE EXPECTANCY at I = 4.5 mA

¥
Sequentially changing the display from one digit
to the others every 1000 hours or less 100 000 h

LIMITING VALUES (Absolute max. rating system)
Anode voltage necessary for ignition Va min, 170 vV

Cathode current,

average during any conduction period Ik min, 3 mA

average (Tyy = 20 ms) Ix max. 6 mA

peak Ikp max. 20 mA
Cathode selection voltage Vik min. 60 V
Bias voltage between anode and "off" cathodes Vbias max. 120 V
Bulb temperature thulb 2:; +78 zg l)

SHOCK AND VIBRATION

An indication for the ruggedness of the tube is the fact that 95% of the items sam -
pled from the normal production line pass the shock and vibration tests specified
below without perceptible damage.

Shock: 25 8peak, 1000 shocks in one of the three positions of the tube.

Vibration: 2.5 8peak: 50 Hz, during 32 hours in each of the three positions of the
tube.

1y Bulb temperatures below 0 °C result in a reduced life expectancy and changes
in characteristics (see sheet 7)
In designing equipment to be used over a wide temperature range the use of
"constant current operation' (high supply voltage with a high anode series re-
sistor) is recommended.

June 1972 “ H
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ZM1040
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ZM1041

INDICATOR TUBE

Cold cathode sign indicator tube for side viewing.

QUICK REFERENCE DATA
Sign height 20 mm
Signs . + -
Supply voltage 170 v
Cathode current 4.5 mA
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: B13B
285415
< 20
i
A / Ii \
||
- 8 S
cg;e\fig\?l?ng 5 & 3 g
A £ | s
8l |
o 2 e
> o
e ?} \ oy 1S 2z
3 0 Y T
N L
© 18 b L—max 45 [

7202395

GENERAL

The tube has the same physical dimensions as the ZMI1040 numeral indicator
tube. The ZM1041 is provided with a red contrast filter.

1) Pins 1 and 2 to be interconnected externally,

—
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ZM1041

CHARACTERISTICS

Ignition voltage Vign max. 170 A%
Maintaining voltage Vm see sheets 3 and 4
Extinguishing voltage Vext min, 120 A%
"Off" cathode probe current characteristic see sheet 4

PRINCIPLE OF OPERATION

The tube contains two cathodes, in the form of the signs+and ~, and a common
anode. By applying a suitable voltage between the anode and one of the cathodes the
corresponding sign will be covered by a red neon glow.

ACCESSORIES
Socket 2422 505 00001 or 2422 505.00002
MOUNTING POSITION

Any
The signs are vieuwed through the side of the envelope.

LIMITING VALUES (Absolut'e max, rating system)

Anode voltage necessary for ignition ‘ vV, min. 170 v
Cathode current, )
average during any conduction period I min. 3 mA
average (Tyy = 20 ms) Ik max. 6 mA
peak Ikp max. 20 mA
Impulse duration Timp  min. 80 ps
Cathode selecting voltage Vkk min. 60 v
Bias voltage between anode and "off" cathode Vpiag  Mmax. 120 \%
‘max. +70 oc
Bulb temperature tuld  min, 50 oG 1y

SHOCK AND VIBRATION

An indication for the ruggedness of the tube is the fact that 95% of the items sam -
pled from the normal production line pass the shock and vibration tests specified
below without perceptible damage.

Shock: 25 8peak, 1000 shocks in one of the three positions of the tube.

Vibration: 2.5 8peak 50 Hz, ~during 32 hours in each of the three positions of the
tube,

1) Bulb temperatures below 10 °C result in a reduced life expectanxy and changes
in characteristics (see sheet 4). ‘
In designing equipment to be used within a wide temperature range the use of
"constant current operation” (high supply voltage with a high anode series re-
sistor) is recommended.
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ZM1042
ZM1042 /01

Cold cathode ten digit numeral indicator tube for side viewing.

INDICATOR TUBE

The types ZM1042 and ZM1042/01 are identical with type ZM1040 but have no filter
coating. ; the ZM1042/01 has tinned pins .
The use of a separate blue absorbing, e.g. circular polarized, amber filter is

recommended.

DIMENSIONS AND CONNECTIONS

ZM1042 /01 —

< 1665

T

direction
of viewing

1y Pins 1 and 2 to be connected externally.

_min. 4mm
7265578

Dimensions in mm

November 1972






ZM1043
ZM1043 /01

INDICATOR TUBE

Cold cathode sign indicator tube for side viewing.
The types ZM1043 and ZM1043/01 are identical with type ZM1041 but have no filter
coating ; the ZM1043/01 has tinned pins.
The use of a separate blue absorbing, e.g. circular polarized, amber filter is

recommended.

DIMENSIONS AND CONNECTIONS

ZM1043 /01

< 1665

Y

7755578

direction
vof viewing

l) Pins 1 and 2 to be connected externally.

'

“min. &mm. tinned

A

Dimensions in mm

November 1972






OBSOLESCENT TYPE -— ZM1080
ZM1082

INDICATOR TUBE

Cold-cathode ten-digit side viewing numeral indicator tube

QUICK REFERENCE DATA

Numeral height 13 mm

Numerals 1234567890

Supply voltage Vy min. 170 V

Cathode current I 2 mA

Distance between mounting centres ’ min. 19 mm
GENERAL

The numerals are 13 mm high and appear on the same base line allowing in-line read out.
The ZM1080 is identical to the ZM1082 but is provided with a red contrast filter.

PRINCIPLE OF OPERATION

The tube contains ten cathodes in the form of ten figures and one common anode. By ap-
plying a suitable voltage between the anode and one of the ten cathodes the corresponding
figure will be covered by a red neon glow.

DIMENSIONS AND CONNECTIONS Dimensions in mm

)7 ke 1
200-'-_60 7203763
4

Direction
of viewing 7204

Mounting position: any

May 1975 ' ’ 1




ZM1082

CHARACTERISTICS AND RANGE VALUES

Initially and during life at 20 9C to 50 OC unless otherwise stated.

Ignition
Anode voltage

Ignition delay time

Conduction

D.C. operation

Cathode current

Cathode current for coverage

Maintaining voltage at Ix = 2 mA (see also page 3)

Probe current to individual non-conducting cathodes

Pulse operation

Cathode current, peak
average, T,y = 20 ms

Average cathode current for satisfactorily display
Pulse duration

Maintaining voltage

Probe current to individual non-conducting cathodes
Extinction

Anode voltage to ensure extinction

LIMITING VALUES (Absolute max. rating system)

Cathode current (each digit)
average, Ty = max. 20 ms
peak
average during any conduction period

Bulb temperature

Anode voltage necessary for ignition

Va

Ix
Ix

Ixk

Ikp

Ix

Timp

Ixk

> 170

See page 3

< 3,5

>1,5

140

See page 4

< 12

< 2,5

> 0,8

< 20

> 100

See page 3
See pages 4
< 115

max. 3,5
max. 12
min. 1,5
max. +70
min. -50
min 170

mA

mA
mA

mA

Hs

October 1973
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OBSOLESCENT TYPE -

ZM1081

ZM1083
INDICATOR TUBE
Cold cathode side viewing character indicator tube.
QUICK REFERENCE DATA -
Character height 10.5 mm -
Characters -t~ -
Supply voltage Vh min. 170 V
Cathode current Iy 2 mA
GENERAL

The ZM1081 is identical to the ZM 1083 but is provided with a red contrast filter.

PRINCIPLE OF OPERATION

The tube contains 3 cathodes in the form of the characters
common anode.

-, + and ~ and one

By applying a suitable voltage between the anode and one of the three cathodes
the corresponding character will be covered by a red neon glow.

DIMENSIONS AND CONNECTIONS

Dimensions in mm

max 19
Te}
/direction of ‘\\f
viewing 0 x
of |13
19.5 S
a
_ A B A
A
©
™
€
k= | Kk~ E
k+ 7203761
0_45.1‘_ 720375%
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ZM1083

Mounting position: any

The characters are viewed through the side of the envelope.
The characters will appear upright (within+29) when the tube is mounted vertically.

Care should be taken not to bend the leads nearer than 1.5 mm from the seals.

The leads are turned and may be dip soldered to a minimum of 5 mm from the seals
at a solder temperature of 240 OC for a maximum of 10 seconds.

CHARACTERISTICS, OPERATING CONDITIONS AND LIMITING VALUES

These are essential the same as of type ZM1082.

2 October 1973



OBSOLESCENT TYPE -— 2M1162

Blue Binder, Tab 6

INDICATOR TUBE

Long life cold cathode ten digit numeral indicator tube for top viewing.

The rectangular envelope allows for close tube-to-tube spacing, both in the horizon-
tal and vertical axes.

QUICK REFERENCE DATA
Numeral height 15.5 mm
Numerals 1234567890
Supply voltage Vbga min, 170 V
Cathode current I 2.5 mA
Distance between mounting centres min, 20 mm
Viewing angle 90 ©
_GENERAL

The numerals are 15.5 mm high and appear on the same base line allowing in-line
read out,

PRINCIPLE OF OPERATING

The tube contains ten cathodes in the form of ten figures and one common anode. By
applying a suitable voltage between the anode and one of the ten cathodes the corre-
sponding figure will be covered by a red neon glow.

DIMENSIONS AND CONNECTIONS Dimensions in mm
o/ S —
!
15.5 25.9max
LA
N~ Y
f‘AN | <,~‘.T
229max
| } 29
' |
LI
10max —»‘ + |=-—-10max

7210881

1

1) Centre line through pins 6 and 12 (Note: distance between centre lines of adjacent
tubes must -be at least 20 mm)

May 1975 | ' ‘ l 1



ZM1162

Mounting position: any

The numerals are viewed through thetop of the envelope. The numerals will appear
upright (within + 30) when the tube is mounted with the line through pins 6 and 12

vertical, pin 6 uppermost,

Accessory
Socket type 55705

CHARACTERISTICS AND OPERATING CONDITIONS(at 20 °C to 50 °C)

Ignition voltage Vign min, 170
Ignition delay see page 3
Maintaining voltage see page 4
Cathode current, recommended Ik 2.5
Cathode current for coverage

average during any conduction period Ik min. 1.5
Extinguishing voltage Vext 118

LIFE EXPECTANCY at I} = 2.5 mA and room temperature 1)
Continuous display of one numeral > 5000

Sequentially changing the display from one
numeral to another, every 100 hrs or less > 30000

LIMITING VALUES (Absolute max. rating system)

Cathode current (each digit),

average, T,y = max, 20 ms I max. 3.0
peak Ikp max. 3.5
average during any conduction period Ik min. 1.5
Anode voltage necessary for ignition Va min, 170
Bulb temperature thulb max, +70
i thulb min, -10

Vv

mA

mA

mA
mA
mA

oG 1)

1) For bulb temperatures below+100C the life expectancy of the tube is substan-

tially reduced.

2 May 1975



ZM1162
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CUMULATIVE DISTRIBUTION OF IGNITION DELAY

This curve shows the probability that a tube will ignite in less than the time shown
after a non-conduction period of a few seconds, The ignition delay will be appre-
ciably reduced when the interval between conduction periods is less than 100 milli-
seconds. In general, an increase in the supply voltage will reduce theignition delay.

SHOCK AND VIBRATION

An indication for the ruggedness of the tube is the fact that 95% of the items sam -
pled from the normal production line pass the shock and vibration tests specified
below without perceptible damage.

‘Shock: 25 gpeak: 1000 shocks in one of the three positions of the tube.

Vibration: 2.5 gpeak’. 50 Hz, during 32 hours in each of the three positions of the
tube.

June 1972 l' H 3
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OBSOLESCENT TYPE

|| ZMI174 ZMN17 6
LMI75 ZMN77

INDICATOR TUBE

Long life cold cathode ten digit numeral indicator tube for side viewing.

QUICK REFERENCE DATA

Numeral height

Numerals

Decimal: point

Supply voltage

Numeral cathode current

Decimal p"o/int cathode current
Distance between mounting centres

15.5 mm
01234567869
see "General"

min, 170V E
2.5 mA =
0.5 mA -—
min., 19 mm

GENERAL

The numerals are 15.5 mm high and appear on the same base line allowing in-line
read out. The four types are electrically identical but differ in the position of the

decimal point and the inclusion of a red contrast filter.

ZM1174 Decimal point on the left hand side. Red contrast filter. Obsolescent type

ZM1175 Decimal point on the left hand side. No filter.

ZM1176 Decimal point on the right hand side. Red contrast filter .Obsolescent type

ZM1177 Decimal point on the right hand side. No filter,

PRINCIPLE OF OPERATION

Obsolescent type

The tube contains ten cathodes in the form of ten figures and one in the form of a
decimal point, and a common anode. By applying a suitable voltage between the
anode and one of the cathodes the corresponding figure or decimal point will be

covered by a red neon glow.

DIMENSIONS AND CONNECTIONS

direction of direction of
viewing (6°) viewing (£6°)

7210885

ZM1174, ZM175 ZMN76,ZM1177

wew.ng
.
[Nl
_ 1
~&—= |
s
BEN ‘
| 1 |
[N
| !
| : i

decimal point 915
(ZM1174, ZM1175)

#) this part of the
bulb is filter
(ZM1174., ZM176)

coated

Dimensions in mm

@19max =

-

decimal point 4

15 !
(Mi76,zM1177) |

|
tinned 38min

7210964

ol 0.45

May 1975 ‘ ’




ZM1175

Mounting position: any

The numerals and the decimal point are viewed through the side of the envelope.
The numerals will appear upright (within + 3 ©) when the tube is mounted vertically,
base down.

Soldering

The tube may be soldered directly into the circuit, but heat conduction to the glass-
to-metal seals should be kept to a minimum by the use of a thermal shunt.

The leads may be dip-soldered to a minimum of 5 mm from the seals at a solder
temperature of 240 °C for a maximum of 10 s.

Note
Care should be taken not to bend the leads nearer than 1.5 mm from the seals.

CHARACTERISTICS  AND OPERATING CONDITIONS (at 20 °C to 50 °C)

Ignition voltage Vign max, 170 VvV
Mainting voltage Vm see page 3
Numeral cathode current,
recommended average I 2.5 mA
average (Tav =10 ms) I max. 3.5 mA
average, averaged over any conduction period I min. 1.5 mA 1)
peak Ikp maxs, 12 mA
Decimal point cathode current )
recommended average Ikdp 0.5 mA
average, averaged over any conduction period Ikdp min, 0.05 mA 2)
peak Ikdpp max. 2.5 mA
Extinguishing voltage Vext 115V
LIFE EXPECTANCY at Iy =2,5 mA and room temperature, 3)
Continuous display of one numeral > 5000 h
Sequentially changing the display from one numeral
to another, every 100 h or less > 30 000 h
LIMITING VALUES (Absolute max, rating system)
Numeral cathode current
average, T, = 10 ms Ix ~ max. 3.5 mA
peak Ikp max., 12 mA
average during any conduction period Ik min. 1.5 mA
Pulse duration Timp min, 100 wus
Bulb temperature thulb max, +70 ©C
thulb min, -50 oC 3)

1) This value applies, irrespective of wether the decimal point is running or not.

2) These conditions are automatically satisfied when the decimal point is directly
connected to the numeral cathode carrying the main discharge. When the decimal
point is connected in this way the max. decimal point current is 0.15 mA at a
numeral cathode current of 1.5 mA.

3) For bulb temperatures below 0 °C the life expectancy of the tube is substantially
reduced.

2 October 1973



ZM1175

SHOCK AND VIBRATION

An indication for the ruggedness of the tube is the fact that 95% of the items sam -
pled from the normal production line pass the shock and vibration tests specified
below without perceptible damage. -

Shock: 25 gpeak, 1000 shocks in one of the three positions of the tube.

Vibration: 2.5 Zpeaks 50 Hz, during 32 hours in each of the three positions of the
tube.

w

October 1973 Il
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OBSOLESCENT TYPE ZM1200 ZMI1204
ZM1202 ZM1206

PANDICON* INDICATOR TUBE

Long-life, multiple cold-cathode, gas-filled indicator tube for in-line numerical display
applications requiring a large number of digits (up to 14) to be displayed on a minimum of
space, e.g. in electronic desk-top calculators. To facilitate the reading of large numbers,
punctuation marks can be made to appear at suitable places.

QUICK REFERENCE DATA
Numeral height 10 mm —
Numerals 0123456789 -
Number of decades ZM1200:14;7ZM1202:12;7ZM1204:10;ZM1206:8 e
Decimal points . to the lower right of the numerals -
Punctuation marks to the upper right of the numerals
Decade pitch 10 mm
Supply voltage, peak Vbap 190 A%
Anode current, peak Iap 9 mA

GENERAL

The numerals are 10 mm high and appear on the same base-line allowing in-line read -
out,

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base : 17 pin all-glass; pitch circle 18,3 mm ¢; pin length 6 mm;pin diameter 0,9 mm
Socket: type number 55708 or type number 55709 (printed wiring).

b lmax

ZM1200 166, 5 180
ZM1202 146,5 160
ZM1204 126,5 140
ZM1206 106, 5 120

base A 7

2
Kpm girection

¢ kdp of viewing

base B base B base B base B
ZM1200 ZM 1202 ZM1204 ZM1206

No undue stress should be placed on the base pins.
Pumping stem: length max. 4,7 mm, diameter max. 5,0 mm.

* Registered Trade Mark for multiple indicator tubes.

October 1973 | | H 1



ZM1200 ZM1204
ZMi202 ZM1206

CHARACTERISTICS

Ignition voltage Vign < 170 v

Ignition delay, first ignition : Tqtyp. < 0,5 s
subsequent ignitions Ta(numerals) 10 us
at Vp, =200V Tdad.p. or p.m.) 15 ps

Anode current, peak
with or without decimal point and/or

punctuation mark at Tjp, =50 ps ’ Iap > 6 mA
E at Timp = 150 ps Iap > 5 mA
e at Tipp = 1000 ps Iap > 4 mA
e Iap < 12 mA
Recommended anode current, peak Iap 9 mA
Recommended pulse duration Timp 150 to 500 us
Maintaining voltage Vi see page 4
Cathode selecting voltage Vik z 1(7)8 X 1)
"Off" anode voltage Vaoff : 1?2 X
Recommended "off" anode voltage Vaoft 110 v
Recommended shield voltage Vg 10 V below V,off
Recommended shield supply resistance Rg 10 ke
Decimal point resistor 2y Rd.p. 10kR2+10 %
Punctuation mark resistor 2) Rp' m. 10kQ+10 %
Recommended Va ¢ supply resistance R 10 ke
Extinguishing voltage Vext > 115 v

1) At lower values of Vi the contrast of the display will be reduced to glow on adjacent
numerals. This will not affect the life of the tube.
After switching the bias should be restored within 20 ps.

2y The decimal point and/or punctuation mark cathode(s) may not be operated without
extra current limiting resistor.

2 October 1973



ZM1200 ZM1204
ZM1202 ZM120¢

LIMITING VALUES (Absolute max. rating system)

min., 170 A%
Anode supply voltage . Vba max. 220 v
Anode current, peak
each anode with or without decimal point
and/or punctuation mark at Timp = 50 ps min. 6 mA
at Tipp = 100 ps Ing min, 5 mA
at Tymp = 1500 ps min. 4 mA
ap max. 12 mA
average (Tyy =1 8) Ia max, 1,5 mA
Anode current, peak: dii;ﬁilti?ﬁ;;k v ?) : min, 0.5 mA
P y ap max. 2 mA
average (T, =1 s) Iy max. 0,25 mA
Pulse duration Timp min. 50 ps
Cathode selecting voltage Vik max. 100 A%
R min. 85 A%
Off" anode voltage Vaoff max. 115 v
. min. 70 \Y%
Shield voltage Vs max. 100 v
Voltage between any pair of electrodes )
(operating anode excluded) \% max. 120 A\
Ambi . . min. =50 °c 1)
mbient temperature amb max. +70 oC

SHOCK AND VIBRATION

An indication for the ruggedness of the tube is the fact that 959 of the items sampled from
the normal production line pass the shock and vibration tests specified below without
perceptible damage.

Shock: 25 gpeak- 1000 shocks in one of the three positions of the tube.

Vibration: 2,5¢._ ..., 50 Hz, during 32 hours in each of the three positions of the tube.
—_— é‘p(:dk S b

1) Bulb temperatures below 10 °C result in a reduced life expectancy and changes in
characteristics.

) See page 2.
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The decimal point maintaining voltage Vmdp and the punctuation mark maintaining
voltage Vmpm include the voltage drop at the 10 k2 series resistor.

Vi max. pertains to the maximum operating temperature and assumes the decimal
point or punctuation mark not operating.

Vm min. pertains to the maximum operating temperature and assumes the decimal
point or punctuation mark operating.

The maintaining voltage can be considered as the sum of a constant voltage and a cur -
rent dependent voltage (V/mA).

w N
~ ~

I
~
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OBSOLESCENT TYPE

-—

ZM1230
ZM1232

INDICATOR TUBE

Long life cold cathode ten digit numeral indicator tube for side viewing.

QUICK REFERENCE DATA

Numeral height
Numerals
Supply voltage
Cathode current

Distance between mounting centres

15.5
1234567890
Vpy ~min. 170
Ix 2.5

min. 19

mm

A%
mA

mm

GENERAL

The numerals are 15.5 mm high and appear on the same base line allowing in-line
read out. The ZM1230 is identical to the ZM1232 but is provided with a red

contrast filter.

PRINCIPLE OF OPERATION

The tube contains ten cathodes in the form of ten figures and one common anode.
By applying a suitable voltage between the anode and one of the tencathodes the cor-

responding figure will be covered by a red neon glow.

DIMENSIONS AND CONNECTIONS

38min

$0.45
direction of
viewing (£6°)
— & w

Dimensions inmm

tinned

#)

)this part of the

bulb s filter

coated

(ZM1230 only)

‘l’ 2554° %6
j\n
7 ®
w\® -~ P/ | At
215 F————7 I o
Kl | k3 | kS | k7 | k9 ‘o 2
k2 k& k6 kB kO i
RIS — o
47.5max 185 22 £
_____ H
720807 \/
7210985
—=I @19max |--—
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ZM1232

Mounting position: any

The numerals will appear upright (within + 3©) when the tube is mounted vertically,
base up.

Seldering

‘the tube may be soldered directly into the circuit, but heat conduction to the glass-
to-metal seals should be kept to a minimum by the use of a thermal shunt.

The leads may be dlp -soldered to a minimum of 5 mm from the seals at a solder
temperature of 240°C for a maximum of 10 s.

Mote

Care -should be taken not to bend the leads nearer than 1.5 mm from the seals.

CHARACTERISTICS AND OPERATING CONDITIONS (at 20°C to 50°C)

Ignition voltage Vign min. 170 'V
Ignition delay see page 3
Maintaining voltage see page 4
Cathode current, recommended I 2.5 mA
Cathode current for coverage, .

average during any conduction period I min. 1.5 mA
D.C. operation see pages 4 to 9
Pulse operation see pages 4
Extinguishing voltage Vext 115V

LIFE EXPECTANCY at Ii = 2.5 mA and room temperature )

Continuous display of one numeral > 5000 h
Sepuentially changing the display from one
numeral to another, every 100 hrs or less > 30000 h

LIMITING VALUES (Absolute max. rating system)

Cathode current (each digit),

average, T,, = max. 10 ms Ix max. 3.5 mA
peak Ikp max. 12 mA
average during any conduction period - Ik min. 1.5 mA
Anode voltage necessary for ignition Va min. 170 'V
Pulse duration Timp min. 100 us
Bulb temperature thulp ~ Max. +70 °C
thulp min. =50 °cl)

1y For bulb temperatures below 0°C the life expectancy of the tube is substantially
reduced.

2 H “ May 1975
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CUMULATIVE DISTRIBUTION OF IGNITION DELAY

This curve shows the probability that a tube will ignite in less than the time shown
after a non-conduction periodof a fewperiods. The ignition delay will be appreciably
reduced when the interval between conduction periods is less than 100 milliseconds,
In general, an increase in the supply voltage will reduce the ignition delay.

SHOCK AND VIBRATION

An indication for the ruggedness of the tube is the fact that 95% of the items sam -
pled from the normal production line pass the shock and vibration tests specified
below without perceptible damage.

Shock: 25 8peak, 1000 shocks in one of the three positions of the tube.

Vibration: 2.5 gﬁeak’ 50 Hz, during 32 hours in each of the three positions of the
tube.

October 1973 l ‘ l } 3
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Trigger tubes

and switching diodes



ZA1002
ZA1004

ZA1006

RECOMMENDED TYPES FOR NEW EQUIPMENT
Switching and light diodes




RATING SYSTEM

( in accordance with 1.E.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.

March 1967 | l l ‘ 1






OBSOLESCENT TYPE -— Z70U

TRIGGER TUBE

Subminiature cold cathode trigger tube with electrical priming. The tube has a molybde-
num cathode and is designed for operation with positive voltages on its anode and starter
in applications as counters, shift registers, pulse generators, general relay service
and timers.

During conduction a red neon glow is visible through the base.

QUICK REFERENCE DATA
Anode supply voltage Vba 250 V
Anode to cathode maintaining voltage Vm 116 'V
Maximum average cathode current Ix 5 mA
Starter to cathode ignition voltage VStign 145 'V
Min. starter capacitance required for transfer Cgqt 100 pF
Max. counting speed in decade counter . 5 kHz

DIMENSIONS AND CONNECTIONS

max 10,16

pr a st
k

7202879
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Z70U

LIMITING VALUES (Absolute max. rating system)
Anode voltage
negative (Vgt = =50 to+ 100 V, Ig¢ = 0 pA)
(Ist > 0 pA)
Starter voltage
negative at Vpy = 300 V
at Vpa =200V
Cathode current, average during conduction period
average (Tyy max, =5 8)
peak
Starter current
positive average (Tay max. =95 8)
peak
negative, main gap conducting
when d. c. triggering is used
when pulse triggering is used
main gap non conducting
Primer current '
Envelope temperature

tube conducting

storage and stand-by

-Vst
-Vst
Ix

I kp

Ist

IStp
—Ist

~Ist

—Ist

thulb

thulb

max.

max,

max,
max.
min.
max.

max,

max,

max.

max.
max.
max,

max.

max.

max.
min.

50
0 Vv
30 VvV
50 V
2 mA
5 mA
200 mA
3 mA
100
100 pA
120 pA
0 A
12 pA
100 oC
-55 OC
70 oC
-55 oC
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OBSOLESCENT TYPE - Z803U

TRIGGER TUBE

Gas-filled cold cathode trigger tube with electrical priming, and stable ignition
characteristics, designed to be ignited only with positive voltages on the anode and
starter intended for voltage control, sensitive relay applications, timers.

QUICK REFERENCE DATA
Anode supply voltage Vba 240 A%
Anode maintaining voltage Vm 105 A%
Max. average cathode current Ik 40 mA
Starter to cathode ignition voltage Vstign 132 v
Starter transfer requirements
capacitance Cst 500 pF
current Ist 45 LA
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval
max 22
e
e
3]
ok
I A
LIMITING VALUES (Absolute max. rating system)
Anode voltage,
positive Va max. 290 V
negative (Ig¢ = 0 mA) -Va max. 9 Vv
Cathode current
average (Tay = max. 15 s) Ix max. 25 mA
(Tay = max. 20 ms) Ik max. 40 mA
peak (50 Hz duty or repetitive operation) Tkp max. 200 mA
(max. duration = 1 ms) Tkp max. I A

May 1975 1



Z803U

Average cathode current during any
conduction period

Negative starter-to-cathode voltage
(Ik =Ist = 0 mA)
Peak starter current,
positive
negative (Ix = 0 mA)
Anode-to-starter voltage, (Ix = 0 mA)
anode positive

anode negative

Vst

IStp
—IStp

Va-st

~Va-st

min.

max.

max.

max.

max.

max,

8 mA
75 vV

8 mA

0 mA
290 'V
140 Vv

May 1975



ZA1002

SWITCHING AND LIGHT DIODE

Cold cathode neon filled subminiature switching and light diode with a large
and stable difference between ignition and maintaining voltage intended for low
speed switching and counting e.g. in combination with CdS photo sensitive de-
vices. The tube is shock and vibration resistant.

QUICK REFERENCE DATA
Ignition voltage Vign 170 Vv
Maintaining voltage Vm 109 v
Cathode current I 3.5 mA

OPERATING PRINCIPLE

The diode contains a rod shaped molybdenum cathode and a concentric gauze
anode. By applying a suitable voltage between the electrodes, a glow discharge
occurs and its red light is available outside the tube.

DIMENSIONS AND CONNECTIONS Dimensions in mm

Colour type indication on pinch: red dot.

w 0N

© g

min18 d O

2 8 _E
a4 —tTetr

k —F-I3 >LI LI
a =—t===F - —--

2 ‘ 6

max 151 < max25

e T >‘
R AT

MOUNTING

The tube may be soldered directly into the circuit but heat conducted to the
glass to metal seals should be kept toa minimum by the useof a thermal shunt.
The leads may be dip-soldered to a minimum of 5 mm from the seals at a sol-

der temperature of 240 °C during max. 10 s. Care should be taken not to bend
the leads nearer than 1.5 mm from the seals.

1y This part of the leads is not tinned.
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ZA1002

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

(Valid over the first 15000 hours operation within the preferred current range
and at tamp = room. The electrical characteristics are independent of ambient
illumination).

Non conduction

Anode voltage below which ignition

will not occur in any tube Vign min 163V
Insulation resistance Tisol > 300 MQ
ignition

Anode voltage to ensure ignition Vign max 178 vV

Ignition delay See page A and B

Typical max. individual variation

of ignition voltage during life Avign < 5V

Typical temperature coefficient of
ignition voltage, averaged over

AVj
the range -55 9C to +70 °C gn < 415 mVv/°C
¢ Tul o/
Conduction
Cathode current, average during any
conduction period T > 2.2 mA
average (Tyy = max. 1 s) I < 4.5 mA
peak (See "Reliability and
life expectancy) Ikp < 50 mA
Typical rise in bulb temperature Agbll;:b 10 °C/mA
Maintaining voltage See page A
Typical max. individual variation 42
of maintaining voltage during life AV, < _ 4 v
Typical max. temperature coefficient
of maintaining voltage, averaged over AV
the range -55 °C to +70 °C n < 415 mV/°C
Afpylp -
Light intensity 1)2) E > 20 lux/mA
Typical variation of light intensity AE < -3 %/1000 h

1)2) See page 3

2 March 1969



ZA1002

Extinction

Typical min. RC components to ensure self extinction at Vp =250 V for differ-
ent values of current limiting resistance Rq.

Vi
%Ra
Rg | 0| 1] 10]47] 100 ke

Rd c 5122) 22§22} 22§nF

7204769

RELIABILITY AND LIFE EXPECTANCY

Reliability has been assessed in a life test programme totailing 5. 10° tube
hours on 400 tubes. The longest test periode being 15000 hours on 100 tubes.
A total of 7 failures result in a failure rate of better than 0.15% per 1000 h.
This failure rate is not expected to increase over the next period of 15000 h.
Life expectancy: 30000 operating hours within the preferred current range
or
2.4x100 ignitions discharging a capacitor of max. 16 uF with
suitable series impedance to limit the peak current to max.
50 mA.

L Light intensity measured over an angle of 70 at a distance of 3.6 mm from
the tube axis opposite the anode cylinder.

2) Measured with a Standard Weston Cell adopted to eye sensitivity.
Because the light emission of the neon discharge is mainly contained in the
red region, the illumination resistance of a CdS cell will be 1.5 to 2 times
lower than in caseof irradiation by a 2700 °K incandescent light source. The
exact conversion factor depends on the type of CdS cell used.

March 1969 3



£A1002

LIMITING VALUES (Absolute max. rating system)

Cathode current, average for continuous conduction Ik min. 2.2 mA 1)
average (T,y = max. 1 s) I max. 4.5 mA l)
peak Ikp max. 50 mA

Anode voltage, negative peak ‘Vap max. 200 V

Bulb temperature thulb E::{ __;(5) zg

Altitude h max. 24 km

SHOCK AND VIBRATION RESISTANCE

These conditions are solely used to assess the mechanical quality of the tube.
The tube must not be continuously operated under these conditions.

N

Shock resistance 500 g

Forces as applied by the NRL impact machine for electronic devices caused
by 5 blows of the hammer lifted over an angle of 300 in each of 4 positions of
the tube.

Vibration resistance 2.5 g(peak)

Vibrational forces for a period of 32 hours at a frequency of 50 Hz in each of
3 directions.

1) Current excursions down to 1 mA and up to 5 mA are permitted under con-
ditions of e.g. extreme supply voltage variations. The excursion times
should preferably be as short as possible but never exceed 24 hours.

4 March 1969



ZA1002
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Jl zat004

GAS FILLED INDICATOR DIODE

Shock and vibration resistant cold-cathode gas-filled subminiature diode with
visible glow-discharge for read-out purposes.

The tube contains two electrodes, a rod shaped molybdenum cathode and a con-
centric gauze anode.

APPLICATION

Indicator in low voltage transistor circuits. The diode can be used in combina-
tion with CdS photoconductive cells and it can be controlled by voltage signals
down to 3 V.

QUICK REFERENCE DATA
Ignition voltage Vign = 90 VvV
Extinction voltage Vext = 83.5 V
Cathode current I = 1 mA
Light intensity at Ix = 1 mA E = 60 lux
MECHANICAL DATA . Dimensions in mm
Type indication on mini8 E %
pinch: yellow dot. 2 b

MOUNTING

The tube may be soldered directly into the circuit, but heat conducted to the
glass-to-metall seals should be kept to a minimum by theuse of a thermal shunt.
The leads may be dip-soldered to a minimum of 5 mm from the glass-to-metal
seals at a solder temperature of 240 °C during max. 10 seconds.

If the tube is held in its position by the leads only, the connection of both anode
leads is recommended.

Care should be taken not to bend the leads nearer than 1.5 mm from the seals.

l) Not tinned

March 1969 ” 1



ZA1004

SHOCK AND VIBRATION RESISTANCE

These conditions are solely used to assess the mechanical quality of the tube.
The tube must not be continuously operated under these cenditions.

Forces as applied by the NRL impact machine for electronic devices caused by
5 blows of the hammer lifted over an angle of 30° in each of 4 positions of the
tube.

Vibrational forces for a period of 32 hours at a frequency of 50 Hz in each of
3 directions.

CHARACTERISTICS

Valid over 15000 operating hours within the preferred current range and at room
temperature unless otherwise stated.
The electrical characteristics are independent of ambient illumination.

Non conduction

Anode voltage below which ignition

will not occur in any tube Vignmin., = 88 V
Insulation resistance Tisol > 300 MQ
Ignition
Ignition voltage,
upper limit Vignmax. = 93 V )
individual variation during life ' AVign < 2.5V
Ignition delay at Vpy = 93 V Tdelay = 0.05 s 2
Temperatu;e c.o.efﬁcient of AVign < -15 mv/°c 3
ignition voltage Athulb
Reignition voltage in case of full ) < 101 Vv 4)
e Vreign 4
wave rectified a.c. supply > 96.5 V )

1y The ignition and extinction voltage depression (hysteresis) is max. 0.75V
per mA prior current measured 50 ms after cessation of conduction.

2y Due to the statistical nature of ignition delay values of delay time > 1 s may
occasionally occur,

3) Characteristic range value for equipment design.

4) These values apply to 220 V (+10 %, -15 %), 50 Hz to 60 Hz full-wave rec-
tified unsmoothed supply and assume conduction in the course of the preceed-
ing half cycle, so that residual ionization eliminates delay of the following
ignition.

2 . ‘ March 1969



ZA1004

CHARACTERISTICS (continued)
Conduction
Cathode current,
preferred range Ik = 0.4 to 2 mA 5)
peak _Ikp = 3 mA
< 86V+4.25 V/mA

Maintaining voltage Vm > 83V+ 2.5 V/mA 7)
Individual variation during life AVm < 1.5 Vv
Temperature coefficient of AVm < -15 mVv/oC 3)
maintaining voltage ' Atbulb

Rise in bulb temperature i_ltl;u_lb = 10 9C/mA
Light intensity, E > 30 lux/mA 8)9)
individual minimum, measured over
an angle of 70° averagedover the full

circumference of the tube E,y > 60 lux/mA 8) 9)

Extinction

Extinction voltage Vext = 83.5 V 1

Vin —
—Vign—075V/mA

Vext —075V/mA

720337 | 50ms >

See note 1) page 2

5) Current excursions during ignition and extinction are not taken into account.

6) Valid within the range 0.1 mA to 3 mA.

7y Valid within the range 0.2 mA to 3 mA. Between 0.05 mA and 0.2 mA
Vmmin. = Vext = 83.5V.

8) Light intensity at a distance of 3.6 mm from the tube axis opposite the anode
cylinder, measured with a standard Weston cell adopted to eye sensitivity.
Because the emission of the neon discharge ismainly contained in the red re-
gion the illumination resistance of a CdS cell will be 1.5 to 2 times lower
than in case of irradiation by a 2700 °K incandescent light source. The exact
conversion factor depends on the type of CdS cell used.

9) At least 90% of the tubes will meet the figure stated.
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ZA1004

T

RELIABILITY AND LIFE EXPECTANCY

The electrical characteristics have been assessed in alife test programme, to-
talling 3.0x 10® tube hours with no failures, denoting a failure rate of better than
0.1 % per 1000 hours. The maximum test period was 19000 hours on 22 tubes.
This failure rate is not expected to increase over the first 25000 hours of con-
tinuous operation within the preferred current range.

LIMITING VALUES (Absolute maximum rating system)

Cathode current, averaging time = 5 s Ik = max. 2.5 mA
Cathode current during conduction Ik = min. 0.1 mAl
Cathode current, peak Ikp = max. 3 mA
Anode voltage, negative peak -Vap = max. 70 'V
Bulb temperature Yhulb i min. o =53 ZC

= max. 70°C + 10 ©°C/mA
Altitude h = max. 24 km

READ-OUT CIRCUIT BISTABLE MULTIVIBRATORS

Principle of operation

Thefigures 1 and 2 show equivalent circuits for bistable multivibrators, equip-
ped with p-n-p- and n-p-n transistors respectively, to which a read-out circuit
has been added. The transistors are replaced by ideal switches, the voltage
source VT represents the available voltage that controls the diodes 2) and R
is the output resistance as measured at the collector of the cut-off transistor.

0 Vs:

Iy

bistabl. s
viipad 3R
vibrator
read-out.
circuit
read-out
circuit
R + R & N
N T T s
2R bistable
zNs J S‘? %}VT Sz{ /quu,_
3 - vibrator
Ik
v 0 DTy
S - 20T .
Fig. 1 Fig. 2

1) Current excursions down to 50 pA with a duration < 1 s are permitted.
2) VI = V.o, = Vgar (V) in which
V.o, = voltage between collector of the cut-off transistor and the common
terminal (absolute value).
Vgat = voltage across the bottomed transistor (absolute value).

4 » March 1969



ZA1004

READ-OUT CIRCUIT BISTABLE MULTIVIBRATORS (continued)

Correct read-out is obtained when only the diode corresponding to the bottomed

transistor conducts. For this the following conditions must be met: Ly

(I) Ignition of the correct diode, corresponding to the bottomed transistor,
when the other diode is conducting.

Thus: Vmmin. +IkRT + VT > Vignmax,

10 - VT W)

RT+2.5 (k)

(II) Extinction of the diode corresponding to the cut-off transistor, when the
correct diode is conducting.

resulting in Iy > for Iy > 0.2 mA

Thus: Vmmax. = VT < Vextmin,

Vr - 2.5 (V)
5 D)

(III) Non-ignition of the diode corresponding to the cut-off transistor when the
correct diode is conducting.

resulting in I < for Ix > 0.1 mA

Thus: Vmmax. - VT < Vig‘nmin,

o dei VT +2 (V)
resulting in I < 5 &

These conditions are shown graphically on page A below.

for Iy > 0.1 mA

Condensed instructions for designing the read-out circuit. 2)

The following directives are based on the requirement that correct read-out
shall be ensured under worst case conditions, after the instant that the bistable
circuit has reached its final stationary state. It is irrelevant whether the read-
out diodes follow the changes of state of the multivibrator during its dynamic
operation or not.

A choice can be made between the following modes of operating the diodes,
namely by means of:
(A) a constant direct current
(B) a constantdirect currenton whicha pulseis superimposed prior to reading-
out. Three kinds of pulses are possible:
a) a positive going pulse;
b) a negative going pulse;
c) a positive going pulse followed by a negative going one
(C) an unsmoothed current supplied by a full wave rectifier.

l) It is assumed that the supply voltage Vg exceeds the ignition voltage of the
gas diodes, so that ignition of at least one diode is ensured; the most ad-
verse situation being that only the wrong diode conducts.

2) For a detailed analysis of the design procedure please apply to the manufac-
turer.

at

Mazxch 1969 || “



ZA1004

READ-OUT CIRCUIT BISTABLE MULTIVIBRATORS (continued)

In fig. 3, schematically representing these waveforms, the required minimum
duration of the superimposed pulses is indicated;
tg denotes the instant at which the bistable circuit reaches its final state.

A B

T |
-l
w

Il

T

t’ l~5ms ms

dls
a Q g
Fig. 3
The conditions to be obeyed by the current Iy are specified in the table below:
Values of Iy
Mode of operation lower | upper VT
limit | limit
(A) constant direct current (6)) (in > 5V
(B) direct current with superimposed:
(a) positive going { steady state current - (IT) }> 4.5V
pulses pulse current 1)) ’
(b) negative going ( steady state current (1)) (111) } > 3V
pulses { pulse current - (1)
(c) positive and steady state current - am ()
negative going { positive going pulse (0] - > 3V
pulses negative going pulse - (1)
(C) rectified alternating current,
peak value of Iy o @ | >4.5v1
This table should be read in conjunction with the specified recommended
operating conditions and limiting values.

1) Since both diodes are extinguished at the end of each half cycle of the supply
voltage, condition (II) is not required, and is replaced by the. condition that
only the correct diode will reignite. The lower limit is thus given by the
spread of the reignition voltage (e.i. 4.5V).

6 ” Maxch 1969



ZA1004

READ-OUT CIRCUIT BISTABLE MULTIVIBRATORS (continued)

The minimum available value of VT being known, the points of intersection with
the curves I, II and III on page 8, and hence the limits of Ik (IkI, Iy and Ikip
can be determined. This having been done, the required values of Vgmpin and
Rg can be evaluated from the following expressions: l)

VSmin - Vignmax

RSmax - @
VSmax - Vextmin - VT _ I @
RSmin kII

Vsmax - Vignmin - VT
RSmin = har (39

In these expressions the suffices min and max denote the worst case limits of
the quantities concerned.

For mode of operation (C) the peak value of the supply voltage must be substi-
tuted for Vg in the above expressions. ’

l) The use of equivalent circuits for establishing the exact conditions I, II, and
III leads to a negligible error in the expressions (1), (2) and (3).
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ZA1006

SWITCHING AND LIGHT DIODE

Long-life cold-cathode neon-filled subminiature switching and light diode with a large
and stable difference between ignition and maintaining voltage intended for touch control
applications e.g. in variable capacitance diode controlled radio or television tuners. The
tube is shock and vibration resistant.

QUICK REFERENCE DATA
Igunition voltage Vign 172 v
Maintaining voltage Vm 107 A%
Cathode current I 3 mA
DIMENSIONS AND CONNECTIONS Dimensions in mm

max65

7203146

MOUNTING

The tube may be soldered directly into the circuit, but heat conducted to the glass to
metal seals should be kept to a minimum by using a thermal shunt. The leads may be
dip-soldered to a minimum of 5 mm from the seals at a solder temperature of 240 °C
during max. 10 s. Care should be taken not to bend the leads closer than 1,5 mm to the
seals.

1) This part of the leads is not tinned.

Tune 1972 ‘H II 1



ZA1006

|
|
|

CHARACTERISTICS AND OPERATING CONDITIONS

Valid over life and full temperature range unless otherwise stated.

The electrical characteristics are independent of ambient illumination,

Non conduction

Anode voltage below which ignition
will not occur

Insulation resistance

Ignition
Anode voltage to ensure ignition
Ignition delay at Vign +10V

at V; n+20V

g
Typical max, individual variation
of ignition voltage during life,
within the Vign limits given above
Conduction

Cathode current, average during any
conduction period
average (T,y = max. 1 s)

Maintaining voltage at Ix = 3 mA
Typical max. individual variation
of maintaining voltage during life,

within the Vp, limits given above

Extinction

Extinction voltage

Vignmin.

Tins -

Vigﬂmax .
Tdelay

Tdelay

AV

ext

WV ANV

A

161 A%
300 MQ
183 \%
50 ms
20 ms
5 A%
2,2 mA
4,5 mA
103 A%
111 \%
+2 \%
-4 A%
100 A%

June 1972



ZA1006

LIMITING VALUES (Absolute max. rating system)

Cathode current, average for

continuous conduction Ix min.
average (T,, = max. 1 s) L max.
Anode voltage, negative peak 'Vap max.
min.

Bulb temperature thulb max.

SHOCK AND VIBRATION RESISTANCE

+70

mA
mA

°C

These conditions are solely used to assess the mechanical quality of the tube. The tube

must not be continuously operated under these conditions.

Shock resistance 500 g

Forces as applied by NRL impact machine for electronic devices caused by 5 blows of

the hammer lifted over an angle of 30° in each of 4 positions of the tube.

Vibration resistance 2,5 8(peak)

Vibrational forces for a period of 32 hours at a frequency of 50 Hz in each of 3 directi-

ons.

Tune 1972 || ||






OBSOLESCENT TYPE -

ZCl1040

TRIGGER TUBE

Gas.filled cold cathode trigger tube with molybdenum cathode and electrical priming.
The tube has been designed to be ignited with positive voltage on starter and anode only

and can be fed from a.c. or d.c. anode voltages.

QUICK REFERENCE DATA
~a.c. Vpa 220V
Anode supply voltage dc. Via 300V -
Anode maintaining voltage Vi 112V E
Cathode current, max. Ik max. 40 mA
Starter to cathode ignition voltage Vst-ign 130V
Transfer requirements : capacitance Cgt 330 pF
current Ist 200 pA
DIMENSIONS AND CONNECTIONS
Base : Noval
max 22.2
o~ ©
| v
3w
3 &
E| E
7205427 e ﬁ%_
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ZC1040

LIMITING VALUES (Absolute max. rating system)
D.C. OPERATION

Anode voltage

positive Va max. 350 V
negative -Va max. 100 V
Cathode current
average (T,y max. 15s) Ix max. 25 mA
average during conduction Ix min, 15 mA
peak Ikp max. 200 mA
j— surge (Tmax, 1 ms) Isurge max. 1 A
g Starter to cathode capacitor Cst max. 10 nF
- Negative starter voltage -Vt max. 0 Vv
Temperature ?gﬁi max. 170 oc+2 oc /mA
A.C. OPERAT ION (Anode and starter voltage in phase)
Anode voltage Va RMS max. 250 V
Cathode current
Everage (Tav max. 15 s) I max. 25 mA
(Tay max. 20 ms) Ik max. 40 mA
peak (f max. 60 Hz) Ikp max. 200 mA
average during any conduction period Ik min. 10 mA
Negative starter current =Igt max. 200 pA
VO(lit:ii:stehjf\trf;nzrllcfctlleie\{gltage) VsRMs min. BV
Vg RMS max. 75 VvV
i - 0
Temperatuze by max. 170 9C+2oC/mA
2 H Il May 1975
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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

Normally 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 t .
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 benoted that ingrid controlled rectifier circuits the r.m.s.
value of the anode current may reach 2.5 x 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 4 300 between V, and Vy is re-
commended.

I
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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 terminals of 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 ratingsof 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 takento 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 made 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 out at various points around the lower part of the tube.

N

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)

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 aftera considerable interruptionof operation
should be done according to the instructions for use which 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. :

2. 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 time 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 V4 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 exceeding0. 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 1ON 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 to the 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 ignition as constant as possible a large value of excitation
voltage is recommended.

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 a 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 Vrms)-

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 Vymg)-
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RATING SYSTEM

( in accordance with 1.E.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 consideraticn 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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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 Iy = 0.1 A
HEATING: indirect by A.C. or D.C.
Heater voltage Vg = 6.3 V
Heater current I = 600 mA
Waiting time Ty, = 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
Base: 7 pin miniature

Net weight: 10 g

Mounting position: any

7202867

max 19

O

max476
max 54

7202666

Lyt urgently wanted T, may be decreased to min. 10 s.
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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 us

Deionization time
at V== =125V, Vgl = -100 V,

Rg; = 10002, Iy = 0.1 A Tdion = 35 us
Deionization time

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

Rgy = 10002, I; =0.1 A Tdion = 75 us
Critical grid No.1 current

atVa. =125VRMg» Ia = 0.1 A Ig; = 0.5 uA
Maintaining voltage Vare = 8 Vv
Control ratio grid No. 1 at striking point Va : 250

Rgl =0 ¢, Vg =0V Vgl
Control ratio grid No.2 at striking point Va _ 1000

Vg, =0V, Rgl=OQ, RgZZOQ Vgo

OPERATING CONDITIONSfor relay service

Anode voltage ) Va~ = 117 400 VRMS
Grid No. 2 voltage ng = 0 0 Vv .
Grid No. 1 (bias) voltage Vgl~ = 5 - VRMS )
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@

Grid No. 1 circuit resistance Rgl = 1.0 1.0 MQ

2 H H March 1969



PL2D21

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

forward peak ‘ Va = max. 650

max. 1300

1

inverse peak ‘ Va invp

Grid No.2 voltage,

peak before conduction —ngp = max. 100 V
average during conduction
Tgqy = max. 30 s —Vgz = 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 I = 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 1)
Grid No.1 current,
average, T,y = max. 30 s Igl = max. 10 mA
Cathode to heater voltage,
k pos., peak Vikf- = max. 100 V
k neg., peak V-kf+ = max. 25V
Heater voltage Vi i max. 6.9 V
= min 5.7 'V
Ambient temperature tamb i :i): fg(; gg
CIRCUIT DESIGN VALUES
Grid No. 1 circuit resistance Rgl = max. 10 MQ
recommended value Rgl = 1 M@

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.
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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. 100 mA
Peak grid current Igp max. 50 mA

HEATING : direct

Filament voltage Vi 2,5V
Filament current I¢ 7 A
Waiting time Ty min. 15 s) 1)
CAPACITANCE

Anode to grid Cag 2 pF

TYPICAL CHARACTERISTICS

Arc voltage Varc 10 V
Ionisation time Tion 10 ps
Deionisation time Tdion 1000 us

l) 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 shall be 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.

o 0o e

B
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PL3C23A

—s MECHANICAL DATA Dimensions in mm
Base : Medium 4p with bayonet
Cap 1 40619
Net mass: 90 g S
T 1
8
>
g
| "
Mounting position: Vertical with base down
LIMITING VALUES (Absolute limits)
Peak forward anode voltage Vap max. 1500 V
Peak inverse anode voltage Vajnvp max. 1500 V
Negative grid voltage before conduction —Vg max. 500 V
Negative grid voltage during conduction —Vg max. 10 Vv
Average grid current, anode positive Ig max. 10 mA
(Averaging time Tav 5 s)
Peak grid curre’nt Igp max. 50 mA
Grid circuit resistance Rg 5to 100 k1)
Average cathode current Iy max. 1,6 A
(Averaging time Tav 5 s)
Peak cathode current Ikp max. 6,4 A
Surge cathode current Isurge max. 120 A
(Duration T max. 0,1 s)
Ambient temperature tamb -40 to +50 °C 2)3)
Condensed mercury temperature tHg -40 to +80 °C

1) Recommended value 50 k2
2) See page 1

3) Recommended temperature approximately 25 °c.
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OBSOLESCENT TYPE - PLIC

THYRATRON

Gas filled triode with insulated grid intended for use in pulse and relay circuits.

QUICK REFERENCE DATA

Anode voltage, peak forward . Vap max. 400 V
peak inverse Vainvp max. 400 V
Anode current, average (Tzy max. 10 s) I, max. 100 mA
peak Iap max. 4 A
HEATING : direct
Filament voltage- ’ Vg 1,8 V
Filament current If 3,4 A
Waiting time Ty 0 s
MECHANICAL DATA Dimensions in mm
Base : Mignon
1.5
a
e]
0
+
o
Q
- f
£
18‘21.5 7206308
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PL10

TYPICAL CHARACTERISTICS
Arc voltage at Iy 0.1 A to 0.4 A Varc

LIMITING VALUES (Absolute max. rating system)

Frequency f
Anode voltage, peak forward Vap
peak inverse Vainvp
Anode current, average (Tyy = 10 s) Iy
peak Iap
Grid voltage, peak Vgp
_Vgp
Grid resistor Rg
LY
Ambient temperature tamb

REMARK

mak.
max.
max.
max.
max.
max.
max.

max.

max.

20t0 35 V
100 Hz
400 V
400 V
100 mA

4 A
1800 V
1800 V

10 MQ
-75 °C
+90 °C

Thanks to the special grid construction which prevents striking at normal anode
voltage during short circuit between anode and grid, a high safety is obtained.

O T
0 A S O S
Vo Ignition characteristic, measured with grid pulses with a rising rate of min. 20V/usec
T
(V) HHHHHH l
Ry=0.2M)
300 o -
/ N \
A \
200
g N
3 N
100
0
~1500 -1000 =500 0 500 1000 Vgp( V) 1500
2 March 1969




MAINTENANCE TYPE — “ PL10S
| I

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 kKVA.

QUICK REFERENCE DATA
Anode voltage, peak forward Vap max. 2500 V
peak inverse Vinvp max. 2500 V
Anode current, average (T,y = max. 15 s) I max. 0.4 A
peak (f = 25 Hz) lap max. 40 A

HEATING: indirect

Heater voltage Vi 5.0V £5%
Heater current I 10 A
Waiting time Ty min. 5 min.

April 1975 ” H 1



PL10S

MECHANICAL DATA

Base : Super jumbo with bayonet

Dimensions in mm

e max123
. Max97
a i
g7
¥
Re
N
x|
23
g 5 E
f,k 7206914
o = ' v
— S A
= . 7206913
Pins 2 and 3 heater, pin 4 cathode return
Mounting position: vertical, base down
Jet weicht: 510 o
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
Arc voltage Varc 12 v
Ionization time Tion 10 us
Recovery time (Reionization time) Tdion 1000 us
Frequency f max. 150 Hz
2 “ 'I April 1975



PL105

Intermittent service

LIMITING VALUES (Absolute max. rating system)

Anode voltage, peak forward ~ Vap max. 750 V
peak inverse vap max. 750 V
Grid No. 2 voltage -ng max. 500 V
tube conducting -Vg2 max. 10 VvV
Grid No. 1 voltage -Vg1 max. 1000 Vv
tube conducting —Vgl max. 10 v
Anode current, peak (f < 25 Hz) ap max. 5.0 A
(f = 25Hz) Iap max. 77 A
average (Tyy = max. 5 s) I max. 2.5 A
Surge current (T = max. 0.1 s) Isurge max. 400 A
Grid No.2 current, peak 1gzp 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 k2
recommended value Rg2 16 k@
Grid No.1 resistor Rgl max. 100 k@
recommended value Rgl 10 k2
Mercury temperature tHg 40 to 80 °C
recommended value tHg 60 °C

w
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PL10S

Continuous service

LIMITING VALUES (Absolute max. rating system)

Anode voltage, peak forward Vap max. 2500 V
peak inverse vap max. 2500 V

Grid No. 2 voltage *ng max. 500 V
tube conducting ~Vg2 max. 10V

Grid No. 1 voltage -—Vgl max. 1000 V
tube conducting ngl max. 10 v

Anode current, peak (f < 25 Hz) Iap max. 12.8 A
(f =z 25 Hz) lap max. 40 A

average (T,y = max. 15 s) I max. 6.4 A

Surge current (T = max. 0.1 s) Isurge max. 400 A

= Grid No.2 current, peak Ig2p max. 2.0 A
average (Tyy = max. 13 s) Ig2 max. 0.5 A
Grid No. 1 current, peak Ig]p max. 1.0 A
average (Tyy = max. 15 s) Igl max. 0.25 A
Grid No.2 resistor RgQ max. 10 k2
recommended value Rg2 10 k@
Grid No.1 resistor Rgl " max. 100 k@
recommended value Rgl 10 k@2
Mercury temperature tHg 40 t0 80 °C
recommended value (Hg 60 °C

4 November 1973
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OBSOLESCENT TYPE = PL106

THYRATRON

Mercury vapour and inert gas-filled triode thyratron intended for use in motor
control, A.C. control and other industrial applications.

QUICK REFERENCE DATA
Anode voltage, peak forward Vap max. 2000 V
peak inverse Vian max. 2000 V
Cathode current, average (Tgy = max. 15 s) I max. 6.4 A
peak Ikp max. 80 A
HEATING: direct
Filament voltage V¢ 2.5V
Filament current L¢ 22 A
Waiting time Tw min. 30 s
recommended value Tw 60 s
MECHANICAL DATA Dimensions in mm
Base: Super Jumbo with bayonet }qmax 73
20.3
e
ﬂ)\“‘g{ 4 A
a
N
g N
f NS
25
208 E
® o
.f
fc 2) 7206911

3

s

7206910

1y Cross section of flexible anode lead at least 10 mm2,
2) f. should preferably be used as cathode return connection.

| .



PL106

Mounting position: vertical, base down

Net weight: 480 g

Accessories

Cap connector type 40620

CAPACITANCES
Anode to grid Cag
Grid to filament Cgf

TYPICAL CHARACTERISTICS

Arc voltage Varc
Tonization time Tion
Recovery time (Deionization time) Tdion

LIMITING VALUES (Absolute max. rating system)

Anode voltage, peak forward Va

peak inverse Vifvp
Grid voltage -Vg
tube conducting —Vg
Cathode current, peak Ikp
average (Tyy = max. 15 s) Ix
Surge current (T = max=0.1s) Isurge
Grid current - Iy
Grid resistor Rg
vrecémmended value Rg
Mercury temperature tHg
Ambient temperature tamb

Anode fuse

recommended value

9 pF

19 pF

12V

10 us

500 us

max. 2000 V
max. 2000 V
max. 500 V
max. 10 V
max. 80 A
~ max. 6.4 A
max. 800 A
max. 0.25 A
max. 100 kQ
30 k@

25to 80 ©°C

min. -40 ©°C
max. +50 ©°C

max. 20 A
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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 Vinvp max. 2500 V
Cathode current, average (T4y = max. 10 s) Ix max. 10 A
peak Ikp max. 100 A
HEATING: indirect
Heater voltage V¢ 5.0 V
Heater current - g max. ;; ﬁi
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
.f
g ]

7206936

fk f

l) Marked red.

.. max102

Dimensions in mm

max 334
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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 °C.

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) Tgdion = 1000 wus

Continuous service (motor comntrol)
LIMITING VALUES (Absolute max. rating system)

Frequency f max. 150 Hz
Anode veltage, peak forward Vap max. 1500 Vv
peak inverse vap max. 2500 . Vv
Grid voltage, before conduction —Vg max. 300 V
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 k@
recommended value Rg 10 kQ
Cathode current, peak Ikp max. 80 100 160 1) A
RMS I max. 30 30 501l) A
average I max. 12.5 10 201) A
Averaging time Tav max. 15 15 2) s

max. 75 75 75 oc
min. 35 40 40 oc

recommended value tHg 60 60 60 oC

Mercury temperature tHg

l) Overload during max. 5 s in each 5 minutes operation period.
2) Max. 1 cycle.

2 Marxch 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 Vinvp max. 750 Vv
Grid voltage, before conduction —Vg max. 300 V
during conduction -Vg max. 10 Vv
Surge current (T = max. 0.1 s) Isurge max. 1500 A
Grid current (anode positive) Ig max. 0.25 A
Grid resistor ‘ Rg max. 50 k2
recommended value Rg 10 k@
Mercury temperature tHg rmnf';{ Zg Zg
recommended value tHg max. 60 °C
Duty factor 6 0.1 0.5 1
Cathode current, peak Ikp max. 156 78 39 A
RMS Ix max. 110 55 27.5 A
average ) Ik max. S5 12.5 12.5 A
Averaging time Tav max. 5 5 15 s

March 1969 l l i l 3
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PL260

THYRATRON

Mezrcury-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 Vap max. 2000 V
peak inverse Vian max. 2500 V
Cathode current, average (Tyy = max. 15 s) I max. 60 A
peak Ikp max. 200 A
HEATING: indirect
Heater voltage V¢ 5V
Ig 19 A
Heater current It 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 60-80% 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

fk f

7206938

I) Marked black
2) Marked red

14 max127

a
M8

Dimensions in mm

39510
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PL260

MECHANICAL DATA (continued)

Mounting position: vertical, base down

Net weight: 1600 g

MERCURY TEMPERATURE

At Vg = 5.0 V the temperature rise above ambient of the mercury is approxi-
mately 10 OC.

CAPACITANCES
Grid to all except anode Cg(a) 60 pF
Anode to grid Cag 15 pF

TYPICAL CHARACTERISTICS

Arc voltage Varc 10 Vv
Ionization time Tion 10 us
Recovery time (Deionization time) Tdion 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 Viny, max. 2500 V
Grid voltage, before conduction -Vg ) max. 300 V
during conduction —Vg max. 10 Vv
Surge current (T = max. 0.1 s) Isurge max. 2500 A
Grid current, (V4 pos.) Ig max. 0.25 A 1)
Grid resistor ‘ Rg max. 20 k@
recommended value Rg 10 k@

l) See page 4.
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PL260

Continuous service (continued)

LIMITING VALUES (Absolute max. rating system)

Anode fuse max. 80 A
recommended value 60 A
Cathode current, peak Ikp max. 160 200 300 2) A
RMS Ix 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) O¢

Mercury temperature tHg min. 35 35 40 2) oc

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 Vap max. 750 vV
peak inverse vap max. 750 VvV
Grid voltage, before conduction —Vg max. 300 Vv
during conduction —Vg max. 10 v
Surge current, (T = max. 0.1 s) Isurge max. 2500 A
Grid current (V4 pos.) Ig max. 0.25 Al
Grid resistor Rg max. 20 k@
recommended value Rg 10 k@
Mercury temperature g max. 28 gc
min. C
recommended value tHg 60 ©°C
Duty factor 8 0.1 0.5 1
Cathode Curreﬁt, peak Ikp max. 285 156 78 A
average I max. 9 25 25 A
Averaging time Tavy max. 5 5 15 s
Output current, RMS Io max. 200 110 535 A

1) see page 4.

w
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PL260

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 (30V 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 k§2). 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. T,y = max.
I cycle.

4 v March 1969
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MAINTENANCE TYPE PL1607

THYRATRON

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

QUICK REFERENCE DATA
Anode voltage, peak forward Vap max. 650 V
peak inverse Vian max. 650 V
Anode current, average (Tgy = max. 5 s) Iy max. 0.5 A
peak (f = 25 Hz) Iap max. 2 A
HEATING: direct
Filament voltage Vi 2.0 V5%
Filament current If 2.6 A
Waiting time Ty min. 30 s
MECHANICAL DATA Dimensions in mm
Base: O max48

=

max 124
max142

.p
R [

7206921
Pin 3 cathode return

Mounting position: any

Accessories
Socket type 2422 512 02001
Net weight 75 g

March 1969 || H 1



PL1607

CAPACITANCES
Anode to grid No. 1 _ Cagl 0.55 pF
Anode to grid No.2 Cag, 12 pF

TYPICAL CHARACTERISTICS
Axc voltage Varc 15V

Recovery time (Deionization time) Tdion S00 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 —ng max. 10 v
Grid No.1 voltage, before conduction —Vgl max. 100 V
during conduction —Vgl max. 10 VvV
Anode current, peak (f < 25 Hz) Iap max. 1 A
peak (f > 25 Hz) Iap max. 2 A
average (T,y = max. 15 s) Iy max. 0.5 A
Grid No. 2 current, peak Ig2p max. 0.25 A
average (T,y = max. 15 s) Ig2 max. 0.05 A
Grid No.1 current, peak Iglp max. 0.25 A
average (Tyy = max. 15 s) Igl max. 0.05 A
Grid No#2 resistor Rg2 r??: O.i xg
Grid No.1 resistor Rgl Qi): O.i ﬁg

max. +90 ©C

Ambient temperature tamb .. _75 oC

2 o 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 (Tgy = max. 15 s) Ix max. 3.2 A
peak - Ikp max. 40 A
HEATING: direct
Filament voltage Vs 2.5 V£5%
Filament current If 12 A
Waiting time Ty min. 60 s
MECHANICAL DATA . Dimensions in mm
Base: Super Jumbo with bayonet mix:67
al

max173
max190

T,

7206894

7206895

Mounting position: Arbitrary between horizontal and vertical with base down

Accessories

Socket 2422 511 01001
Cap connector 40619

Net weight 300 g

March 1969 “ II



PL5544

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), (Vg = =250 V) Tdion 40 us
(Vg = =12V) Tdion 400 wus
LIMITING VALUES (Absolute max. rating system)
] Anode voltage, peak forward Vap max. 1500 V
E 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. 560 A
Grid current (T,y = max. 1 cycle) Ig max. 0.2 A
Cathode current, peak Ikp max. 40 A
average (Tgy = max. 15 s) I max. 3.2 A
Grid resistor Rg zif (1)0(; Eg
recommended value Rg 10 k2
Ambient temperature tamb max. 70 26
min. =55 *C
2 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 Vap max. 1500 V
peak inverse vap max. 1500 V
Cathode current, average (Tyy = max. 15 s) Iy max. 6.4 A
peak Ikp max. 80 A
HEATING: direct
Filament voltage Vg 2.5 V+5%
Filament current I 21 A
Waiting time Ty min. 60 s
MECHANICAL DATA Dimensions in mm
Base: Super Jumbo with bayonet mr;tz%?
‘fj
E 2
s

U

7206895 7206897 '

Mounting position: Arbitrary between horizontal and vertical with base down

Accessories
Socket 2422 511 01001
Cap connector 40619

—
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PL5545

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 12 v
Tonization time Tion 10 wus
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 Zi’: (1)0(5) l;g
recommencied value Rg 10 k€2
Ambient temperature tamb Eii( ;I-;(; 2g

2 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 inyp ~max. 5000 Vv
Anode current, peak Iap max. 2 A
average I max. 0.5 A
HEATING: direct
Filament voltage Vs 2.5V
Filament current It 5.0 A
Waiting time, recommended Tyw 10 s
minimum Ty min. 5 s1)

MECHANICAL DATA

Base: Medium 4 p with bayonet

Net weight: 100 g rﬂ&;}: ;52 ]
Mounting position: vertical, base down St
=y

7207499

127-139
max165

Dimensions in mm

l) See curve page 4.
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PL5557

CAPACITANCES
Anode to grid

Grid to filament

TYPICAL CHARACTERISTICS
Arc voltage

Ionization time

Deionization time

Frequency

LIMITING VALUES (Absolute max. rating system)

Anode voltage, forward peak
inverse peak
Grid voltage
tube conductive
Anode current, peak (f < 25 Hz)
(f = 25Hz)
average (Tyy = max. 15 s)
Grid current, average (Tay = max. 15 s)
Grid circuit resistance
recommended value
Mercury temperature
recommended value

Surge current (T = max. 0.1 s)

Cag 3.3 pF

Cgf 5.0 pF
Varc 12 Vv
Tion 10 us
Tdion 1000 us

f max. 150 Hz

Vap max. 2500 V
Va invp ~ max. 5000 V
~Vg max. 500 V
—Vg max. 10 V
Iap max. 1 A
Iap max. 2 A
I max. 0.5 A
Ig max. 0.05 A

Rg max. 100 k@

Rg 10 k@
tHg 35to 80 ©C
tHg 50 ©c
Isurge max. 40 A

I | 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 b max. 1000 V

Cathode current, peak Ikp max. 15 A

average I max. 2.5 A

HEATING: indirect
Heater voltage V§ 5.0 V4£5 %
Heater current It 4.5 A

Waiting time Ty min. 5 min. 1)

MECHANICAL DATA
Base : Medium 4 p with bayonet

Net weight: 125 g -

Mounting position: Vertical, base down

£l —

l) See curve page 3.

Dimensions in mm

max75ﬂ‘
\r‘ a4
o
| |
) i
Rl
WY
2%
88
A2
_ A

April 1975 Il



PL5559

CAPACITANCES
Anode to grid Cag 3.6 pF
Grid to cathode Cok 7.8 pF

TYPICAL CHARACTERISTICS

Arc voltage Varc 12V

Ionisation time Tion 10 us
Deionisation time Tdion 1000 s
Frequency £ max. 150 Hz

LIMITING VALUES (Absolute max. rating system)

Anode voltage, forward peak Vap max. 1000 V
inverse peak Va invp 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
(f =25 Hz) Tkp 2‘23 2(5) 2 1y
average (Tgqy = max. 15 s) L TIEZ; 2'? 2 1
Grid current, average (T, = max. 15 s) Ig max. 0.25 A\
Grid circuit resistance R max. 100 k@
. recommended value Rg 10 k2
Mercury temperature tHg 40to 80 ©C
recommended value tHg 60 °c
Surge current (T = max. 0.1 s) Isurge max. 200 A

1y In firing circuits of ignitrons.

2 March 1969
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OBSOLESCENT TYPE PL5632/C3l]

THYRATRON

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

QUICK REFERENCE DATA
Anode voltage, peak forward Va, P max. 900 V
peak inverse Va invp mMax. 1250 Vv
Cathode current, peak Ikp max. 30 A
average Tk max. 2.5 A

HEATING: direct

Filament voltage V¢ 2.5V
Filament current I¢ 9 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 max 40

Mounting position: any Rmr

max 135
max 150

7207491 U U—_j V

1) Load return

April 1975 ‘ l ' ‘ L



PL5632/C3J

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

TYPICAL CHARACTERISTICS

Arc voltage Varc 10 v
Tonization time Tion 10 us
Deionization time Tdion 1000 wus

LIMITING VALUES (Absolute max. rating system)

Anode voltage, forward peak Vap max. 900 V
inverse peak Va inyp ~max. 1250 Vv
Grid voltage - Vg max. 300 V
tube conductive "Vg max. 10 V
Cathode current, peak Ikp max. 30 A
average (Tyy = max. 5 s) I max, 2.5 A
Grid current, peak Igp max. 0.5 A
average (Tyy = 1 cycle) Ig max. 0.1 A
Grid circuit resistance Rg 10 to 100 k2
recommended value . Rg 33 k@
Ambient temperature . tamb -55to +75 ©°C
Surge current (T = max. 0.1 s) Isurge max. 300 A L
Commutation factor 0.7 ulsx ;%

1) Fuse in anode circuit max. 10 A (recommended 6 A).
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PL5684/C3JA

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. 1000 V
peak inverse Va iny, max. 1250 v
Cathode current, peak Ikp max. 30 A
average Ix max. 2.5 A

HEATING: direct

Filament voltage Vi 2.5V
Filament current If 9 A
Waiting time, recommended Ty 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 2 ax 40,

/ ‘
Lo
58
Sl x
S E
720749‘ U U_A’_

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 us
Deionization time Tdion 1000 us

LIMITING VALUES (Absolute max. rating system)

Anode voltage, forward peak Vap max. 1000 V
inverse peak Vinvp max. 1250 V
Grid voltage —Vg max. 300 V
up to V4 = 900 V and Rg = 50 to 100 k2 —Vg max. 400 V
tube conductive —Vg max. - 10 V
Cathode current, peak Ikp max. 30 A
average (Tgy = max. 5 s) 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 +75 °C
Surge current (T = max. 0.1 s) Isurge ~max. 300 A Iy
Commutation factor 0. 7%‘ x%s

l) Fuse in anode circuit max. 10 A (recommended 6 A).
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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 Ve = 6.3 V
Heater current I¢ = 600 mA
Waiting time Ty = 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 max 10
Dimensions in mm ‘
Base : 7 pin miniature /A\ mT
Net weight: 10 g EE b
X
g8
4
¥

f 720262 7202861

Mounting position: any
1) If urgently wanted Ty, may be decreased to min. 10 s.
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PLS5727

TYPICAL CHARACTERISTICS

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

=0.5 A Tion = 0.5 wus

Deionization time

at Va==125V, Vg1 = ~-100V,

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

atVa= =125V, Vg, = -10V,

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

at Vo =125 VRms, I =0.1 A Igl = 0.5 uA
Maintaining voltage Vare = 8§ V
Control ratio grid No.l at striking point Va - 250

Rgl=09, Vg2=OV Vgl
Control ratio grid No.2 at striking point Va - 1000

Vg1=0V’ Rg1=OS2, Rg2=0§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 Vg, = 5 - Verms 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@

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

1) Phase difference between V4 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 Vap‘ = max. 650 V
inverse peak Va invp = Tax. 1300 Vv

Grid No.2 voltage,

peak before conduction . —ngp = max. 100 V
average during conduction
Tgay = max. 30 s —ng = max. 10 V
Grid No.1 voltage,
peak before conduction -—Vglp = max. 100 V
average during conduction
Tgayv = max. 30 s —Vgl = max. 10 V
Cathode current,
peak Ikp = max. 0.5 A
average, Tay = max. 30 s Iy = max. 0.1 A
surge, T = max. 0.1 s Isurge = max. 10 A

Grid No.2 current,

average, Tgy = max. 30 s Ig7 = max. 10 mAl)
Grid No.l current,

average, Tav = max. 30 s Igl = max. 10 mA

Cathode to heater voltage,

k pos., peak V+kf_p = max. 100 V
k neg., peak V-kf.l..p = max. 25 V
= 9 v
Heater volt max. 6
eater voltage Vi = min. 5.7 V
Ambient temperature tamb = min. =75 ©°C
Bulb temperature thulb = max. 150 °C
CIRCUIT DESIGN VALUES
Grid No.l circuit resistance Rgl = max. 10 MQ
recommended value Rgl = 1 MR

1) In order not to exceed this maximum value it is recommended to insert a
resistor of 1000 € in the grid No.2 lead.
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LIMITING VALUES for pulse modulator service (Absolute max. rating system)
Anode voltage,
forward peak Vap = max. 500 V l)
inverse peak Va invp = max. 100 V
Grid No.2 voltage,
peak before conduction —ngp = max. 50 V
average during conduction —Vgz = max. 10 VvV
Grid No.1 voltage,
peak before conduction ‘ —Vglp = max. 100 V
average during conduction _Vgl = max. 10V

Cathode current,

peak Ikp = max. 10 A

average Ik = max. 10 mA

rate of change dlg/dT = max. 100 A/us
Grid No.2 current, peak IgZp = max. 20 mA
Grid No.l current, peak Iglp = max. 20 mA
Impulse duration Timp = max. S us
Impulse repetition frequency f = max. 500 pps
Duty factor 8 = max. 0.001
Cathode to heater voltage, peak ' kap = max. 0 Vv
Heater voltage V¢ i Eiﬁ( 28 X
Ambient temperature tamp = min. =75 °C
Bulb temperature tpulp = max. 150 ©C
CIRCUIT DESIGN VALUES
Grid No.2 circuit resistance Rg2 - 22}1{ 2; 11;3
Grid No.l circuit resistance Rgl = max. 500 k@

Ly After completion of an impulse, a 20 ps delay is required before a positive
voltage of more than 10 V is applied to the tube.
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PL5727

LIMITING VALUES for use in capacitor discharge circuit for ignitron ignition

(Absolute max. rating system)

See also data sheet ignitron ZX1000 under the heading "Life expectancy"
Anode voltage,
forward peak Vap = max. 650 V
inverse peak Va inv, = max. 100 V
Grid No.2 voltage,
peak before conduction —ngp = max. 50 V
average during conduction —ng = max. 10 V
Grid No.l1 voltage,
peak before conduction _Vglp = max. 100 V
average during conduction —Vgl = max. 10 V E
Cathode current, —_—
peak Ikp = max. 10 A -
average Ik = max. 5 mA
rate of change dl/dT = max. 6 A/us
Grid No.2 current, peak IgZp = max. 20 mA
Grid No.1 current, peak Iglp = max. 20 mA
Impulse duration (half sine wave) Timp = max. 15 us
Impulse repetition frequency f = max. 60 pps
Cathode to heater voltage, peak kap = max. 3V
Heater voltage V¢ : Elar)l( Z; X
Ambient temperature tamb = min. =75 ©C
Bulb temperature thulb = max. 150 ©C
CIRCUIT DESIGN VALUES
Grid No.2 circuit resistance Rg2 _ :2;1 2; Eg
Grid No.l circuit resistance Rgl = max. 100 k2
March 1969 H H S



PL5727

SHOCK AND VIBRATION RESISTANCE

These conditions are used solely to assess the mechanical quaiity of the tube.
The tube should not be continuously operated under these conditions.

Shock resistance: 750 g

Forces as applied by the NRL impact machine for electronic devices caused by
5 blows cof the hammer lifted over an angle of 48° in each of 4 different posi-
tions of the tube.

Vibration resistance:” 2.5 g

Vibrational forces for a period of 32 hours at a frequency of 50 Hz in each of 3
directions of the tube.
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MAINTENANCE TYPE PL6574

THYRATRON

Thyratron, inert gas filled tetrode, with negative control characteristic.

QUICK REFERENCE DATA
Anode voltage, peak forward Va. P max. 650 V
Cathode current, peak Ikp max. 2 A
average Iy max. 300 mA

HEATING: direct

Heater voltage V¢ 6.3 V
Heater current If 950 mA
Waiting time Tw min. 15 s
MECHANICAL DATA Dimensions in mm
Base: octal ~max 33
Mounting position: any ﬁ;"»‘ ,
g7
R ©
Q D& IS
&4 ‘
TYPICAL CHARACTERISTICS
Arxc voltage . Varc 10 Vv
Ratio Va/Vglv at striking point (ng =0V, Rgl =0 Q) Va/Vgl 275 -
Ratio Va/ng, at striking point (Vgl =0V, RgZ =0Q) Va/\/g2 370 -
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PL6574

LIMITING VALUES (Absolute max. rating system)

Anode voltage, peak forward Vap max.650 V
peak inverse Va m"p max.1.3 kV
Grid No.2 voltage ng max.,100 V
tube conductive ng max. 10 V
Grid No. 1 voltage —Vgl max.,250 V
tube conductive ~Vgl max. 10 V
Cathode current, peak Ikp max. 2 A
average (Tyy = max. 15 s) Ix max.300 mA
Grid No.1 current, peak Iglp max. 1 mAl
— average (Vg > =10V )(Tay=1 cycle)lgl max., 20 mA
E Grid No.2 current (V, > =10 V)X(Tyy = 1 cycle) Ig2 max. 20 mA
= Grid No.1 circuit resistance (I = 200 mA) Rgl max. 10 MQ
Ambient temperature tamb ~75to+90 ©C
Surge current (T = max. 0.1 s) Isurge max. 10 A
Cathode to heater voltage, k pos. Vit max.100 V
k neg. Vit max. 25 V
1) During the period that V, is more negative than =10 V.
2 April 1970



OBSOLESCENT TYPE -

PL6755A

THYRATRON

Thyratron, for mercury vapour and inert gas filled triode.

Dimming installations for stage lighting, fluorescent lighting, etc, for motor
control service, variable and stabilized output rectifiers, ignitor firing, A.C.

control.
QUICK REFERENCE DATA
Anode voltage peak forward Vap max. 2000 V
Cathode current, peak Ikp max. 40 A
average Tk max. 3.6 A
HEATING: direct
Filament voltage Vs 2.5 vl
Filament current If 11 A
Waiting time Ty min. 30 sec
CAPACITANCES
Anode to grid Cag 7 pF
Grid to filament Cgf 10 pF
TYPICAL CHARACTERISTICS
Arc voltage Varc 12V
lonisation time Tion 10 wuws
Deionisation time Tdion 500 wus

1y Short-circuit voltage of the transformer 5 to 10%.
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PL6755A

i

MECHANICAL DATA Dimensions in mm
Base : Super jumbo with bayonet

Socket : 2422 511 01001 max 59

Cap connector: 40619 164,

Net weight 1345 ¢ g% f

max 211
212—228

fC 1) 7207490 U U

7207568

Mounting position: Vertical with base down.

The cross section of the flexible anode lead should be at least 4 mm?
. should preferably be used as the cathode return connection

REMARK

The difference between ambient and condensed mercury temperature with natu-
ral cooling is about 30 °C. By directing a low velocity air flow of ambient tem-
perature or lower to the glass just above the base, the difference between
ambient.and condensed mercury temperature can be decreased. This is im-
portant at high ambient temperatures (40 to 70 °C) and high peak inverse and
forward voltages (2 kV).

l) Load return.

2 'I || April 1971



PLE6755A

LIMITING VALUES (Absolute limits)

Anode voltage, peak forward Vap max. 2000 V

peak inverse Va invp max. 2000 V

Grid voltage, --Vg max. 300 V

tube conductive —Vg max. 10 V

Grid current - Ig max. 0.25 A
Grid circuit resistance Ry max. 0.03 M 1)

Cathode current, peak Ikp max. 40 A

average (Tyy = max. 15s) Iy max. 3.6 A

Surge current (T = max. 0.1 s) Isurge max. 200 A

Frequency f max. 130 Hz

Ambient temperature tamb 0to55 °C 2

Ly Higher values of Ry (up to 0.1 MQ2) are permissible for grid controlled cir-
cuits which are insensitive to grid current.

\

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 shail be 59 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.

Q0 oo
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OBSOLESCENT TYPE -— ZT1011

THYRATRON

Thyratron, inert gas-filled triode for power control and ignitor firing.

QUICK: REFERENCE DATA
Peak anode voltage Vap max. 1.5 kV
Cathode current, peak Ikp max. 30 A
average Iy max. 2.5 A

HEATING : direct by A.C.

Filament voltage Ve 2.5 V
Filament current at Vg = 2.5V and Iy =0 L 7.5 to 9.5 A
Filament voltage Vi min. 2.25 V
atly > 0.5A Ve max. 2.75 V
atl <0.5A Vi max. 3.0 V

The centre tap of the filament should be connected to the centre tap of the
filament transformer. This connection is essential when the average current
exceeds 6.4 A averaged over any 1 second period. When two or more tubes are
used with one filament transformer, the filament centre taps must never be
connected together without further connection to the centre tap of the filament
transformer.

Waiting time

for Ikp < 20 A Ty min. 10 s
for I, > 20 A Ty min. 30 s1)
CAPACITANCES
Anode to grid Cag 0.35 pF
Grid to cathode Cof 10 pF

1y Recommended value 60 s.
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ZT1011

MECHANICAL DATA

7204911

Dimensions in mm

max 40
max14.6

99+6
N4%6

Ul

7204910

Base Medium 4-pin with bayonet

Top cap " CT3

Mounting position: any between horizontal and vertical with base down
Net weight approx. 115 g

Cooling convection

Accessories

Top cap connector type 40619

TYPICAL CHARACTERISTICS

Arc voltage Varc approx. 10

Commutation factor
Ignition delay time
Recovery (deionisation time)
Vg = =250 V
V = -100V
g

Critical grid current at V, = 1.5 kV

10

Tdelay  See page 5

Tdion 200
Tdion 300
Ig < 20

VA/us?

Mus
Hus
MA
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ZT1011

LIMITING VALUES (Absolute maximum rating system)

Anode voltage, forward and inverse peak

Iy <1.6A, Ikp<20A Va

Ixk>1.6A Va
Grid voltage

before conduction —Vg

during conduction —Vg

Grid current during the time that the anode
voltage is more positive than ~10 V,

eak I
p gp

average, T, = max. 20 ms Ig

Grid current during the time that the anode
voltage is more negative than ~10 V Igp

Cathode current
peak (25 Hz and above) 1)

V, < 1.25 kV ' Ik,

V, 1.5kV T,
average (see page 6)

Tyy =max. 15s, V, = 1.5kV T

Tyy = max. 10 s, Va<l.25 kV Ik

surge (fault protection, T =max. 0.1s) Igyrge

Ambient temperature 3) tamb

p’ VainvP
p’ Vainvp

max. 1.5

max. 1.25

max. 300

max. 10

max. 1.25

max. 100
max. 5.0
max. 30
max. 20
max. 1.6
max. 2.5
max. 300
-55 to +75

mA

mA

A2)
oC

1y For operation with peak currents in excess of 20 A and a mean current of
less than 0.5 A, such as occurs under ignitron firing service, a nominal
heater voltage of 2.75 V may be used. Under these conditions a maximum

peak anode voltage of 1.5 kV is permissible.

2) The rating applies when the filament and filament transformer centre taps
are connected together. The maximum surge current must not exceed 140 A
if the cathode current return is to only one of these points.

3) The anode structure must be left free to ensure cooling by free convection.
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OBSOLESCENT TYPE

- 5643

THYRATRON

Thyratron, inert gas filled tetrode, subminiature intended for use in counter-

control circuits and as grid controlled rectifier.
The 5643 is shock and vibration resistant.

QUICK REFERENCE DATA 5
Peak anode voltage Vap 500 VvV
Cathode current, peak I P 100 mA
average Tk 22 mA

HEATING
Indirect by A.C. or D.C.
Heater voltage Vg 6.3 V+10%
Heater current If 150 mA
Waiting time Ty 10 s

CAPACITANCES (with external shield of 10.3 mm diameter)

Grid No. 1 to all Cgl 1.7 pF
Anode to all Cq 1.6 pF
Anode to grid No.1 Cagl 0.08 pF
MECHANICAL DATA max08%  Dimensions in mm
[y
[e2]
&
Py
€
]
l4 J.
o 4
“_ 2
I~ g
i €
7203724
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5643

Mounting position: any

The tube may be soldered directly into the circuit but heat conducted to the glass
should be kept to a minimum by the use of a thermal shunt.
The leads may be dip-soldered to minimum 5 mm from the glass to metal seals
at a solder temperature of 240 °C during max. 10 seconds.
Care should be taken not to bend the leads nearer than 1.5 mm from the seals.

TYPICAL CHARACTERISTIC

Maintaining voltage at Iy = 20 mA Varc 10 Vv

LIMITING VALUES (Absolute max. rating system)
Anode voltage,
forward peak Vap max. 500 Vv
inverse peak . Va invp max. 500 V
Grid No. 2 voltage,
before conduction —Vg2 max. 100 Vv
Grid No. 1 voltage,
before conduction —Vgl max. 200V
Cathode current,
peak Ikp max. 100 mA
average Ik max. 22 mA

Cathode to heater voltage

kpos Vs max. 100 V

k neg V=kft max. 25 V

o
Ambient temperature tamb Eilr?: igg og
Altitude h max. 24  km

CIRCUIT DESIGN VALUES

Grid No. 1 circuit resistance Rgl max. 10 MQ

2 November 1973



MAINTENANCE TYPE 5696

THYRATRON

Thyratron, inert gas filled tetrode intended for industrial applications.

QUICK REFERENCE DATA
Peak anode voltage Vap 500 Vv
Cathode current, peak Ikp 100 mA
average Ix 25 mA

HEATING
Indirect by A.C. or D.C.
Heater voltage Ve 6.3 V
Heater current Ig 150 mA
Waiting time Tw 10 s
CAPACITANCES
Grid No.1 to all Cgl 2.0 pF
Anode to all (O 1.5 pF
Anode to grid No.1 Cagl 0.03 pF

MECHANICAL DATA

Base: 7 pin miniature

Mounting position: any

Dimensions in mm

max19

max38.1
max 44.5

7203690
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5696

TYPICAL CHARACTERISTICS
Recovery time at V4 = 500 V, Vg, = =30V

Rg1 = 50 k€2, Ikp = 100 mA (20 us pulse)
Critical grid No.1 current at Vq = 350 Vy 1. g
Maintaining voltage
Control ratio grid No.1 at striking point

Rgz =0Q

Control ratio grid No.2 at striking point

Rg, =00

LIMITING VALUES (Absolute max. rating system)
Anode voltage,
forward peak
inverse peak
Grid No. 2 voltage,
before conduction
during conduction
Grid No. 1 voltage,
before conduction
during conduction
Cathode current,
peak
average, Tay = max, 30 s
surge T = max. 0.1 s

Grid No.2 current for anode voltage
more positive than =10 V

Grid No.1 current for anode voltage
more positive than -10 V,

peak

average (T, = 1 cycle)

Isurge

g2

g1y
g1

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

40
0.5
10

250

15

500
500

50
10

100
10

100
25
2.0

5.0

25
5.0

us
MA

mA
mA

mA

mA
mA
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5696

LIMITING VALUES (continued)

Grid No.1 current for anode voltage
more negative than -10 V,

peak

Cathode to heater voltage,

k pos, peak
k neg, peak

Ambient temperature

CIRCUIT DESIGN VALUES

Grid No.l circuit resistance

REMARK

glp

Vxe-
v 'kf_l_p

tamb

Re1

max.

max.
max.,

min.,
max.

max.,

30

25
100

-55
+90

10

LA

oC
oC

M@

Where circuit conditions permit grid No.2 should be connected directly to the

cathode.
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Industrial rectifying tubes






GENERAL OPERATIONAL RECOMMENDATIONS
INDUSTRIAL RECTIFYING TUBES

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

MOUNTING

Normally 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 coolingis necessary forcedair should assist thenatural
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 between
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 dangerous shock or vibration.

In general, if shock or vibration exceeds 0.5 g a shock absorbing device should
be used. The electrode connections, except for those of the tube holder, must
be flexible. 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 contacts must be checked at regular intervalsand their surfaces kept clean
in order 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 in rectifier circuits the r.m.s. value of
the anode current may reach 2.5 x the average D.C. value.)

FILAMENT SUPPLY

In order to obtain the maximum life of a directly heated tube, a filament trans-
former with centre-tap and a phase shift of 90° + 30° between V4 and Vg is
recommended.

The filament voltage at nominal mains voltage must be measured at the termi-
nals of the tube. Deviations with a maximum of 2.5% from the published value
can be accepted. It is therefore recommended to have tappings on the filament
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transformer. The mains fluctuations should, in general, not exceed 5%. During
short intervals fluctuations of 10% are admissible.

In calculating the ratingsof thefilament transformera variation in 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 considzred.

TEMPERATURE

1. For tubes filled 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
during operation is between these limits. The condensed mercury tempera-
ture can be measured with a thermo-element placed against the envelope.
The measurement should be made 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 arc only intended as a guide, as the difference between the am-
bient and the condensed mercury temperature largely depends on mounting
and cooling.

The condensed mercury 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 out at various points around the lower
part of the tube.

2. Tubes with inert gas-filling

For these tubes only the limitsof the ambient temperature are given. These
limits are in geperal minimum -55 °C and maximum +75 °C.

SWITCHING ON

It is necessary to allow some time for the cathode to reach its operating tem-
perature before drawing cathode current. Therefore the minimum cathode
heating time is given on the published data sheets. In general two values are
published; the minimum may be used if a short time is absolutely necessary
but it is advisable to use the longer value.

After the heating of the cathode the anode voltage may be applied provided that
the ambient temperature is not too low.

[
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For tubes filled with a mixture of mercury-vapour and inert gas the minimum
value of ambient temperature is 0 °C; for tubes with only an inert-gas filling
it is the minimum value of the ambient temperature published.

Switching on after transport or after a considerable time of interruption of
operation should be done according to the instructions for use which are packed
with the tube.

LIMITING VALUES

In general these values are given as absolute maxima; i.e. maxima which
should not be exceeded under any conditions (thus they may not be exceeded
owing to mains voltage fluctuations, load variations, tolerances on components,
overvoltages, etc.)

For each rating of maximum average current a maximum averaging time is
quoted. This is to ensure than an anode current greater than the maximum
continuously permissible average value is not drawn for such a length of time
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.

An exception has been made for the maximum average current of tubes used in
battery chargers. The rated value then holds for the nominal battery voltage.In
the uncharged condition this rated value may then be exceeded by approximately
25%. However, it must have decreased to the published maximum value within
30 minutes.

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 values measured with an osciloscope or by
other means are decisive.

TYPICAL CHARACTERISTICS
1. Arc voltage

The value published for V4yc applies to average operating conditions; under
high peak current conditions, e.g. 6 phase rectification, V4 will be higher.

The spread which is dependent on the circuit can be expected to be plus and
minus 1 V.

During life an increase of approximately 2 V must be taken into account,

2. Ignition voltage

The published value of Vignis an average value which can beused as a basis
for calculation of the transformer voltage required.
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From the given value the minimum transformer voltage can be calculated.
However, owing to mutual variations between the tubes, fluctuations of the
mains voltage, temperature variations and variation during life the required
transformer voltage must be higher than the minimum calculated value.

In the case of battery charging an increase of 15% to 20% will, in general,
be sufficient.

w

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 minimum value for the protective resistance R, or a maximum value
for the surge current is given.

The figure given for the maximum 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 rectifier can pass
for a period not exceeding 0.1 second without resulting in its immediate de-
struction. 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 durring operation

A simplemethod to limit the surge current to maximum rating is to incorporate
a series resistance in the anode circuit.

If a value for R¢ is specified on the published data sheets the maximum surge
current rating will not be exceeded in the event of a short circuit, sudden over-
load, etc. when the total resistance of the secondary (anode)circuit of a normal
transformer has at least this value.
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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 rectifier
in a separate earthed screening box.

In circuits’ with gas-filled tubes oscillation in the transformer windings may
occur.

These oscillations should be reduced by suitable circuits as excessive peak
inverse voltages may occur, causing arc back.

SMOOTING CIRCUITS

In order to limit the peak anode current in a rectifier it is necessary that a
choke precedes the first smoothing capacitor.

In some rectifier circuits the initial surge of current can be limited by use of
a starting resistor in series with the primary of the transformer. Moreover,
when such a starting resistor is used it may be possible to reduce the induc-
tance value of the choke.

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

The choke and capacitor must not resonate at the supply or ripple frequency.

PARALLEL OPERATION OF GAS-FILLED TUBES

As individual gas-filled rectifying tubes may have slightly different character-
istics two or more tubes should not be connected directly in parallel. An alter-
native expedient should be adopted if a higher current output is required. In-
formation on suitable methods will be supplied on request.
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RATING SYSTEM

{ in accordance with LE.C. publicution 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 te 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 electromic devices
in the equipment.

722 5065
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OBSOLESCENT TYPE

INDUSTRIAL

RECTIFYING TUBES

INDUSTRIAL RECTIFYING TUBES

Type Ve(V)  Typical Limiting values Base
Ig(A) characteristics

328 1,9 Vaxe =7V Vainyp= 90V  Rg=min3Q

Double anode 3,0 Vign =16V Ia =0,65 A -55 O¢ e
N t b o @ on

rectifier Tap = 4,0 A amb 475 Oc

354 1,9 Varc =8V Va'mvp 400 V. Re=min50Q Edison

Single anode 5,5 Vign =16 V I, =0,25A -55 °C

rectifier Lp =1,254 '3mP 47500

367 1,9 Varc =9V Vainyp= 140V Re=min 1Q ,_—,

Double anode 8,0 Vign =16V Iy = 3 A ¢ =55 °C

rectifier Tap = 18A ‘amb yy50¢ _af

451 1,9 Varc =7V Vainyp = 50V  R¢ =min 3 Q

Double anode 2,8 Vign =11V I, =0,65 A tHg =30-75 °C .

rectifier Iap = 4,0 A ‘ ©

1010 1,9 Vore =9V Vainyp = 185V R =min10Q ,

Double anode 3,5 Vign =16V Ia =0,65A ¢ =55 °C

rectifier Lp = 404 amb 47500

1037 1,9 Varc =9V Vainvp = 185V R¢=min1,75Q Goliath

Double anode 11 Vign =16V I, = 3,0A  ty, =30-80 °c

rectifier Iap = 18A

1039 1,9 Varc =9V Vainyp = 185V  R¢=min0,75Q Goliath

Double anode 20 Vign = 16V I, = 7,5A tHg = 30-80 °C

rectifier lap = 45A

1049 1,9 Varc =9V Vainyp = 185V Rg=min 0,32 Straps

Double anode 28,5 Vign =16V I =12,5 A tHg =30-80 °C

rectifier Iap = 75A

1054 1,9 Varc =9V Vainyp = 130V Rg=min0,18Q Straps

Double anode 68 Vign =16V I, = 20A ty, =30-80°C

rectifier Lp = 1204 &

1069K 3,25 Varc = 10V Vainyp = 170V Rg=min0,128 Straps

Double anode 70 ign =16V I, = 30A tHg = 30-75°C

rectifier Iap = 200 A
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INDUSTRIAL

RECTIFYING TUBES

Type Vi(V)  Typical Limiting values Base
Ig(A) characteristics
1110 1,9 Vare =9V Vainyp = 185V Ry =min 4Q
Double anode 3,5 Vign =16 V I, =0,8 A =55 °C .
e - tamb 0 ®
rectifier Tap = 5,0A +75 0C
1119 1,9 Vare =9V Vainyp = 140V Rg=min 1,8Q "R
Double anode 5,8  Vign =16V Iy = L5A -55 °C ¢
rectifier Tap = 9,0A amb _yso0c
1138 2,5 Vare =10V Vainvp = 275V Ry =min 0,3Q Goliath
Single anode 27 Vign =16V I, = 15A ty_=30-80°C
rectifier Lp = 84 °
1163 2,25 Vapc =9V Vainyp = 375V R¢=min0,5Q  Goliath
Single anode 17 Vign =16V Iy = 6A -55 °C
rectifier Tap = 36A ambyysoc
1164 2,5 Varc =9V Vainyp = 225V R¢=min0,3Q  Goliath
Single anode 25 Vign =16V Iy = 15A -85 0C
rectifier Lp = 904A ‘ambygsog
1173 1,9 Vape =12V Vainvp = 850V R =min0,75Q
— Single anode 13 Vign =22V Ia = 4A =307 °c e
— rectifier Iap = 20A )
_— = — — — Q e Pf
= 1174 1,9 Varc =12V Vainyp = 850V Ry=min0,5Q
Single anode 12 Vign =22V Ib = 6A tH,=30-75 °C o
rectifier Tap = 30A j
1176 1,9 Vare =12V Vainyp = 830V  R¢=min0,2Q  Straps
Single anode 28 Vign =22V Iy = ISA ty,=30-75 °C
rectifier Iap = 75A
1177 1,9 Vare =12V Vainyp = 850V R¢=min0,1Q  Straps
Single anode 60 Vign =28V Ia = 25A ty =30-75°C
rectifier Lp = 1354 ¢
1710 L9 Varc=10V  Vajpyp= 470V Re=min2,5Q .
Double anode 8,0 Vign =22V Iy = 1,5A ty_=30-800C
rectifier p = %0Aa 8 Yo
1725A L9 Varc=10V  Vgjpup= 470V Re=min5 Q
Double anode 3,5 Vign =22V Ia = 0,65 A ¢ -55 9C ,,
rectifier Lap = 404 amb 75 oc %
1738 1,9 Varc =9V Vainvp = 300V R¢=min0,2Q  Goliath
Double anode 18 ign = 20V I = 7,5A tHg=3O -800C
rectifier I, = 45 A
P :
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INDUSTRIAL
RECTIFYING TUBES

Type Vg(V)  Typical Limiting values Base
Ig(A) characteristics

1749A 1,9 Varc =10V Vainvp = 300V R¢=min0,1Q Straps

Double anode 25 Vign =22V Iy =12,5A 1ty _=30-80°C

rectifier. p = 754 °©

1788 1,9 Vage =9V Vajayp = 300V Re=min0,3Q  Goliath

Double anode 11 Vign =22V I, = 5A ty =30-80°C

rectifier Iap = 30A g

1838 1,9 Varc =10V Vainyp = 360V R¢=min0,25Q  2-&

Double anode 21,5 Vign =22V I, = 7,5A tHg = 30-80°C & Or

rectifier Tap = 45A 5

1849 1,9 Vare =10V Vainvp = 360V R¢=min0,2Q  Straps

Double anode 29 Vign =22V Iy =12,5A tHg= 30-80°C

rectifier Iap = 75A

1859 1,9 Vare =12V Vainvp 360 V. Ry=min0,1Q  Straps

Double atode 60 Vign =28V Iy = 25A tHg= 30-80°C

rectifier Iap = 150 A

T
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RECOMMENDED TYPES FOR NEW EQUIPMENT
Ignitrons

ZX 1051
ZX 1052
ZX 1053
ZX 1061
ZX 1062

ZX 1063
ZX1081
ZX1082

November 1973



GENERAL OPERATIONAL RECOMMENDATIONS
IGNITRONS

The following instructions and recommendations are generally applicable to all
ignitrontypes. When there are variations for a particular type of tube, specific
. recommendations are given on the appropriate data sheets.
The absolute maximum rating system is used for ignitrons.

MOUNTING

Ignitrons must be mounted vertically the cathode terminal facing downwards.

The tubes should be mounted so that the leads and supporting members do not
impose stresses on the metal-to-glass seals.

The cross-section of the tube supports should be sufficient to bear the weight
of the tube and to carry the required current.

The tube cathode connection must be fixed to its support by means of steel
bolts, which should be well tightened.

The anode cable must be fixed to the corresponding terminal on the apparatus
using-a steel bolt.

Where applicable the anode cable must also be connected to the tube lead-in
with a steel bolt using two wrenches. '

A check should be made periodically to ensure that the bolts are securely fixed
and the contact surfaces still clean. This must be done in any case after the
first few hours of operation following the installation of a new tube. Discol-
ouration of the contact area is indicative of a poor contact.

In making the cathode and ignitor connections, care should be takennot to dam -
age the ignitor lead-in. It is recommended to use the ignitor cable supplied by
the manufacturer.

Ignitrons are mechanically strong and will withstand moderate shocks. Opera-
tion will be most stable however, if they are protected against shock and vi-
bration which would disturb the surface of the mercury pool and tend to change
the tube operating characteristics.

Ignitrons must be shielded against strong R.F. and magnetic fields.
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WATER COOLING

The cooling water must satisfy the following requirements as regards the con-
tent of solids and soluble chemicals:

1.pH7to 9

2. Max. weight of chlorides per litre 15 mg.
Max. weight of nitrates per litre 25 mg.
Max. weight of sulphates per litre 25 mg.

3. Max. weight of insoluble solids per litre 25 mg.

4. Total hardness max. 10 German degrees/18 French degrees/12.5 English
degrees/10.5 US degrees.

5. Specific resistance min. 2000 Qcm.

In most cases tap-water will satisfy these requirements. If the water locally
available is unsuitable a system of cooling employing a heat exchanger with
sufficient suitable water in circulation can alternatively be used.

The temperature of the cooling water should be at least 10 °C.

The water-hoses must be of electrically insulating material and should be con-
nected to the ignitrons so that the water enters the water jacket at the bottom
and leaves it at the top. Up to 3 tubes may be cooled in series. The hoses
should have a length of at least 50 cm in order to ensurethat the electrical re-
sistance of the internal water column is sufficiently high. They should be fixed
by means of clamps to the hose nipples, care being taken that no leakage can
occur. The water must be allowed to flow freely from the last tube into a fun-
nel, which enables the water flow to be easily checked and prevents the water
pressure in the jackets from becoming excessive. The water pressure in the
tube jackets should never exceed 3.5 atm (50 pounds/square inch).

The water jackets of ignitrons are normally connected to the mains and thus
have mains potential to earth. When thermostatic switches are used they must
therefore be capable of withstanding this operating voltage. Should the thermo-
stat not be rated for mains voltages an isolating step-down transformer can be
used to protect it from damage.

The tubes should not be put into operation until all air is removed from the
cooling system and filling completed. This is indicated by water flowing from
the outlet pipe on the last tube.

The cooling system should be installed so that the water jackets are not emp-
tied by the water flowing or syphoning away. As an aid to ensuring that the
tubes have been correctly installed a useful test is to momentary close the
stop valve after filling and check that after a brief interval the outflow of water
ceases. A continuous flow of water when the stop valve is closed is evidence of
faulty installation and may result in the tubes being completely drained when
the equipment is finally shut down. When recommencing operations unless an
interval is allowed for refilling this may endanger the tubes.
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Important note

In the tube data, ratings are given for the required waterflow as a function of
the averagetube current and water inlet temperature. It is often more econom-
ical to use continuous water cooling according to the reduced cooling ratings
rather than a water saving thermostat and solenoid valve. This enables a more
constant tube temperature to be obtained which, moreover improves the life
expectancy of the tube.

TUBE PROTECTION .

Care must be taken to ensure that the prescribed temperature limits of ig-
nitrons are never exceeded. When the tubes are cooled with tapwater the tem-
perature of which remains within the rated limits, it is generally sufficient to
ensure that an adequate quantity of water flows through the jacket. To prevent
the temperature of the tubes becoming excessive in the event of afailure of the
water supply, e.g.: stopped-up or defective hoses, insufficient pressure of the
water mains, accidentally closed main cock etc. a protecting thermostat should
be used. If the temperature limit set by the protecting thermostat is exceeded
either the ignition circuits of the ignitrons are interrupted or the main circuit
breaker is tripped by means of a relay. The protecting thermostat, which
should be mounted on the last tube of a series, should not actuate its relay un-
der normal operating conditions.

In a three phase welding service using 6tubes it is recommended that not more
than 3 tubes are connected hydraulically in series for cooling purposes. When
ignitrons are used for heavy power switching at a high duty factor the internal
tube temperature rises very rapidly. Under such conditions it is advisable for
the cooling water to circulate through the jackets as soon as the master switch
is closed.

Note

When ignitrons are used as rectifiers with the cathode not at earth potential,
an electrolytic erosion target connected to the metal envelope may be used to
avoid corrosion of tube parts.

SWITCHING

Before firing and during operation the anode and lead-in insulator should al-
ways be at a higher temperature than the cooling water. If necessary, a suit-
able heating device can be used to maintain the required temperature differ-
ence.

Care must be taken not to touch live parts, such as the water jackets which are
at full line voltage. Some tube types have a plastic-coated water jacket which
can withstand voltages up to 3 kV. With this type water condensation on the
jacket is kept to a minimum under conditions of high humidity and low cooling
water temperature. The uncoated tube parts are at full line voltage.
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To prevent mercury from re-condensing on the anode and the anode insulator
when the installation is switched off, the cooling water should be allowed to
flow through the tubes so that all internal parts are evenly cooled down; this
normally takes from 15 to 30 minutes.

Incompletely cooled tubes must always be kept with the anode connection up-
permost.

Mercury may also condense on the anode insulator as a result of cold air
draught in the vicinity of the tube. It is then necessary either to prevent the
occurence of the air flow or to ensure that the anode and anode insulator are
not cooled down to a temperature below that of the cooling water.

SPARE TUBES

In order to have some tubes available in a ready-for-use condition it is advis-
able to place an adequate number of tubes with the anodes uppermost under a
lighted incandescent lamp. The heat produced by the lamp is sufficient to re-
move any mercury deposits on the anode insulator.

TUBE RATINGS

currents. .

The demand is the total permissible power which an ignitron contactor can
handle in a single-phase control system (acting as a power switch). It is
equal to the product of the R.M.S. values of line voltage and contactor cur-
rent.

The max. average current is valid for a limited demand (or peak current)only.
For higher demands or higher peak currents the permissible average current
must be reduced as indicated on the particular derating curve.

The longest time over which the max. average current may be calculated is
the max. averaging time.

. . . . 5
Diagram showing the relationship between -
C
max. average anode current and demand § o ™
= A
or peak anode current respectively: 33 b é——-x
. T o 1
a) Max. average anode current for lower S3 !
demand or peak currents. £S5 E
A X
. 1
b) Demand (peak current) up to which this 8g }
value applies. ic

7207467
Tlog. max. average current
c) Max. average current at max. demand 9 9 ‘

or peak current.

IS
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All data assumes full cycle conduction with an equally distributed load on ail
ignitrons, regardless of whether phase control is used.

The load must be limited so that at zero phase delay no overload will result.
The parameters of a particular ignitron give the derivéd values, depending on
line voltage. The parameters may be calculated as follows:

P (kVA) P = demand
1 ‘ ———— |
) Demand current: Igpg = V (VRMS) 1000 (Agg) V = line voltage
2) Max. duty factor: & = 2.22 iAV . 100 (%) Iy = max. av. current
RMS

3) Max. number of cycles within max. averaging time:
6 .
n=f-. 00 ° FAVmax f = mains frequency

4) Integrated R.M.S. load current:

’ 6
Ir = IrMS . \/ 755 (ARMS)

The tube parameters are tabulated for every ignitron type at several values of
mains voltage.

IGNITOR RATINGS

The ignitor of an ignitron should never carry a negative current, i.e. current
resulting from the ignitor being negative with respect to cathode.

The possihility of this occuring can be avoided by incorporating a rectifying
element in the ignitor circuit.

The ignitor current and voltage required to ensure reliable firing of the tube is
given on the ignitron data sheet. In addition, maximum limiting values are
quoted which must not be exceeded.

IGNITION CIRCUITS

Two types of excitation are in common use:

A. Self (anode) excitation used in single phase resistance welding and similar
applications. :

B. Separate excitation used in all other applications.

Typical examples are given in fig.1 (self excitation) and fig.2 (separate exci-

tation).

For both circuits two fuses, F; and Fy are recommended.

F1 safeguards the ignition circuit; Fy is connected directly in series with the

ignitor, protecting it against shorting between the main anode and ignition cir-

cuits.

i
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9 Vems

Fig.1

\Q T207632.2

o

% Indicate identical phase

The ignitor must be connected to its control circuit by a screened lead which
affords protection against R.F. fields. It is inadvisable to operate separate
excitation in the absence of anode mains voltage.

A. Anode excitation (fig.1)

The "Ignitor voltage required to fire"”, must not be interpreted as the in-
stantaneous value of mains voltage at the instant of ignition, but as the volt-
age measured between the ignitor lead-in and cathode. The values of the re-
sistors in the ignition circuit and the level of supply voltage should be chosen
so that the prescribed value of voltage is applied to the ignitor.

Recommended values of R are given in the data sheets. Deviations from these
recommended values may impair the performance of the tube. k

To ensure a short and reproducible delay between the firing of the ignitor and
anode take-over, the rate of rise of ignition current must be sufficiently high.
The current rise time is mainly determined by the reactance of the load and
at high load reactances it may be too small for proper ignition. In such cir-
cumstances separate excitation can be successfully used.
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B. Separate excitation (fig.2)

With separate excitation ignition of the ignitron is independent of the anode
circuit parameters. This method is therefore suitable for rectifiers and for
A.C. control circuits where the available voltage at the desired ignition angle
is, or is very nearly, below the required minimum value for reliable firing.

AUXILIARY ANODE CIRCUIT

When a rectifier feeds a load which generates a back e.m.f., the available
voltage between the main anode and cathode will often be insufficient to ensure
takeover of the arc discharge when the tube is fired. Moreover, if the ignition
current is too small, the main discharge may cease prematurely.

For this reasonignitrons designed for usein rectifying equipment are provided
with an auxiliary anode which maintains the arc discharge during the period
when the main anode voltage falls below the minimum value necessary for con-
tinued conduction of the tube. The auxiliary anode should be connected to a low
voltage A.C. source so that auxiliary anode current flows throughout tube con-
duction.

MAIN CIRCUIT

When the main discharge of an ignitron is interrupted voltage transients are
produced in the transformer primary due to its self-inductance,which may
puncture the insulation of the transformer.

In resistance welding circuits the transients may be reduced by a damping re-
sistor mounted across the transformer primary terminals. The values of the
current drawn by this resistor are determined by the duty factor of the ma-
chine.

In rectifier circuits damping is obtained by a series R.C. circuit shunted a-
cross the transformer primary.

Cathode and/or anode breakers are usually required in addition to the supply
switches, particularly when back e.m.f.'s are present. ‘
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RATING SYSTEM

ABSOLUTE MAXIMUM RATING SYSTEM

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

These values are chosen by the device manufacturer to provide acceptable service-
ability of the device, taking no responsibility for equipment variations, environmental
variations, and the effects of changes inoperating conditions due to variations in the
characteristics of the device under consideration andof 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, equip-
ment component variation, equipment control adjustment,load variations, signal
variation, environmental conditions, and variations in characteristics of the device
under consideration and of all othexr elecironic devices in the equipment.
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PL5551A
OBSOLESCENT TYPES PL5552A
PL55538B

PL5551A
PL5552A
PL5553B

IGNITRONS

Replaced by ZX1051
Replaced by ZX1052
Replaced by ZX1053
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MAINTENANCE TYPE PL5555

IGNITRON

D-size ignitron intended for use in rectifier circuits and in single-phase and three-
phase welding control and similar A.C. control applications.

QUICK REFERENCE DATA

Maximum demand power

(two tubes in inverse parallel) 2400 kVA

Maximum average current 207 A

Ignitor voltage max. 200 V

Ignitor current max. 15 A
MECHANICAL DATA
Dimensions and connections see page 2
Net weight 9.6 kg
Shipping weight 12.6 kg
ACCESSORIES =
Ignitor cable type 55351 =
Auxiliary anode cable type 55351
Anode cable type 55350
Water hose connections: hose nipple type TE10S1c

coupling nut type TE1051b
April 1970 “ 'l 1



PL5555

Dimensions in. mm

DIMENSIONS AND CONNECTIONS

Y

G—*G

s

max 76,

SI5855

SIF66¢

SIF9LE

7207475
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anode connector 55350
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| !I PL5555

TEMPERATURE LIMITS AND COOLING
TYPICAL CHARACTERISTICS

Pressure drop of cooling water (q = 9 1/min) pi max. 0.2 kg/cm?2
Temperature rise at max.average current to-ti 5.5 ocC
(q =9 1/min)
LIMITING VALUES
Required water flow, atmax. average current q min. 9 1/min
atno load q min. 3 1/min

Inlet temperature, for substantially constant load 1y tj min. 6 9C2)

for widely fluctuating load 1) t min. 20 ©C

1) When a number of tubes is cooled in series, tj min. refers to the coldest tube.

2) Recommended value min. 10 °C
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PL5555

ELECTRICAL DATA
LIMITING VALUES (Absolute max. rating system)

The limiting values are based on full cycle conduction duty, with equally distributed
load on all ignitrons, regardless of wether phase control is used or not. The load
must be limited so that at zero phase delay no overload will result.

Rectifier service and three-phase frequency changer

Mains frequency range f 25 to 60 Hz
Max. anode voltage, forward peak Vap max. 900 2100 V
reverse peak Vinvp max. 900 2100 V
Max. anode current, peak Iap max. 1800 1200 A
, average Iyy max. 200 150 A
, average 1) 3) Iay max. 300 225 A
, average 2) 3) Ly max. 400 300 A
Max. surge current, Tmax = 0.15 s Isurge max. 12000 9000 A
Single phase A.C. control two tubes in inverse parallel connection
Mains frequency range f 25 to 60 Hz
Max. mains voltage \Y% max. 2400 2400 VRMS
Max. demand power P max. 2400 1105 kVA
Max. average current, Taymax. 1.66s Iy max. 135 207 A
Max. surge current, Tmax = 0.15 s Isurge max. 6000 6000 A
LIMITING VALUES for auxiliary anode
Max. anode voltage, forward peak Va max. 160V
inverse peak Vinvp max. 25 V%)
inverse peak Vinvp max. 160 V 95)
Max. anode current, peak Iahp max. 20 A
average, Tay=max. 10s Ian max. 5 A

l) Two-hours overload; Tay = max. 2 min; repeated not more than once every 24 h.

2) One minute overload; Tay= max. 1 min; repeated not more than once every 2 h.

3) Overload based on the thermal characteristics of the ignitron.During the intervals
between the specified overloads, the rated continuous load may not be exceeded.
The two specified periods with overload may not overlap.

4) Main anode conducting

5) Main anode not conducting

4 ll April 1970
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IGNITOR CHARACTERISTICS AND CIRCUIT REQUIREMENTS
LIMITING VALUES (Absolute max. rating system)

Ignitor voltage, forward peak Vigp max. Vap
inverse peak (including
any transients) —-ngp max. 5 V
Ignitor current, forward peak Iigp max. 100 A
forward RMS ligRMmS max. 15 A
forward average (T,y =max. 108) lig max. 2 A

Separate excitation

Recommended circuit for separate excitation

@ LOQd

D, 4" F L
100pH 2
R=max020. E
R] 054
C
-l- F Dz@
—
> g S—
'ﬁ
* Indicate identical phase
Capacitor value 2 uF
Capacitor voltage 650 V +10%
Peak value of closed circuit current 80 to 100A

1y The thyristor may be substituted by a thyratron

Anril 1070 ” ” 5






(5551A)

£ZX1051

IGNITRON

B size ignitron intended for use in single-phase and three-phase resistance
welding control and similar A.C. control applications.

The tube has a plastic coated stainless steel watercooling jacket, quick change
water connections and a temperature sensingpad for mounting of a thermostat.

QUICK REFERENCE DATA
Maximum demand power
(two tubes in inverse parallel) 600 kVA
Maximum average current 56 A
Ignitor voltage 150 v
Ignitor current max. 12 A
MECHANICAL DATA
Dimensions and connections see page 2
Net weight 1420 ¢
Shipping weight 2040 g

Mounting position

Accessories
Ignitor cable

Water hose connections: hose nipple
coupling nut

Overload protection thermostat

Water economy thermostat

vertical, anode connection up

type 55351

type TE10Slc
type TE1051b

type 55306
or 55318

type 55305
or 55317

A 21 10O II
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DIMENSIONS AND CONNECTIONS

31

9 38max g
P

\ v

a

T ign\

238
15

254

I+
wn

{r v Vv

7208374.2

Dimensions in mm
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TEMPERATURE LIMITS AND COOLING

TYPICAL CHARACTERISTICS
Pressure drop of cooling water (q = 2 1/min) Pi max.0.08 kg/cm2
Temperature rise at max. average current

(q = 2 1/min) to-tj max. 6 ©°C
LIMITING VALUES (Absolute max. rating system)

A.C. control seivice

Required water flow at max. average current q min. 2 1/min

(See also page 9)

Inl 1y . min. 10 ©°C
nlet temperature i max. 40 ©°C

Temperature of thermostat mount 2) tm max. 50 °C

Intermittent rectifier service or three-phase welding service

Required continuous water flow at max. average

current q min. 2 1/min
1 min. 10 ©°C
Inlet temperature ) 4 max. 35 OC
Temperature of thermostat mount 2) ty max. 45 ©°C

Pulse service

Under conditions of pulse service with low average load (less than 1 A) contin-
uous cooling is normally not required. The cooling jacket can e.g. be perma-
nently filled with oil.

Care should be taken to prevent condensation of mercury at the anode or glass
seal. See also "Application directions ignitrons".

Recommended condensed mercury temperature tHg 25to 30 °C

1) When a number of tubes is cooled in series, tj pijp refers to thecoldest tube
and tj yax, to the hottest tube.

2) WARNING. The thermostat mount is at full line voltage.
When the cooling systems of a number of tubes are connected in series the
overload protecting thermostat should be mounted on the last and the water
economy thermostat on the last but one tube.

February 1968 H |I 3



ZX1051

ELECTRICAL DATA
LIMITING VALUES (Absolute max. rating system)

The limiting values are based on full cycle conduction duty, with equally dis-
tributed load on all ignitrons, regardless of whether phase control is used or
not.

The load must be limited so that at zerc phase delay no overload will result.

Single phase A.C. contxol, two tubes in inverse parallel connection.

Table I. See also pages 10,11 and 12,

Mains frequency range f 25 to 60 Hz
Mains voltage Vrms  |220Y) 250{ 380] 500| 600|V
Max. averaging time Tyymaxj 18] 18[11.8 91 7.5¢s
A. Max. demand power
Max. demand power P hax 530 | 600| 600 600| 600 |kVA
Corresponding
max. average current I, 30.2(30.2130.2{30.2|30.2 (A
Demand current InMms 2400 240016001200 |1000|A
Duty factor 8 2.81 2.8 4.21 5.6 6.71%

Number of cycles

within Ty, max. 2) n(S0Hz)| 25| 25| 25| 25| 25|c/T,, max
Integrated RMS load

current IppMs | 4001 400f 320| 280| 260|A

B. Max. average current

Max. average current I,, max 56| 56| 56| 560 56]A
Corresponding

max. demand power P 180 | 200] 200{ 200 200|kVA
Demand current IrMsS 800 | 800| 530! 400 330{A
Duty factor 6 15.6(15.6(23.5(31.1137.7{%
Numbex of cycles

within T,, max. ) n(50Hz)| 140| 140| 140| 140| 140|c/T4y max
Integrated RMS load

current Ir RMS 320 3201 260 220 200{A

Max. surge current RMS Isurge 6700 |6700|4500|3400{2800] A
(Tmax = 0.15 s)

1) For mains voltages below 250V(RMS)the max. demand current and max.
averaging time valid at 250 V shall not be exceeded.

2) This is the maximum integrated number of cycles a pair of fubes may con-
duct with or without interruption during the maximum averaging time:
nmax = duty factor x T,, max x mains frequency.

4 “ “ January 1972



ZX1051

LIMITING VALUES (Absolute max. rating system; continued)

Intermittent rectifier service or frequency changer resistance welding service

Mains frequency range f 50to 60 | Hz
Anode voltage, forward peak Va fwd,, max 1200 | 1500 | V
inverse peak Va invy, max 1200 | 1500 | V
A. Max. peak current
Anode current, peak Iap max 600 | 480 A
Corresponding average current Iay 5 41 A
B. Max. average current
Anode current, average Igy max 22.5 18] A
Corresponding peak current Ia.p 135 | 1081 A
Averaging time T4y max 10 10| s
Ratio Ia/Iap (Tav = max. 0.5 ) la/lap max 1/6 | 1/6
Ratio Isurge/lap (Trax Isurge/lap max | 12.5] 12.5

Pulse service

Under certain conditions this ignitron may be used to switch aperiodic current .
pulses to a very high value (up to 50 kA) and voltages up to 10 kV. The per-
formance depends on the circuit in which the tube is used. The manufacturer

should be consulted.

KEnaEne

March 1969



ZX1051

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

LIMITING VALUES (Absolute max. rating system)

Ignitor voltage, forward peak Vigp
inverse peak (including any
transients) 'Vigp
Ignitor current, forward peak Iigp
inverse peak —Iigp
forward RMS IigRMS

forward average (Tay =max.5s) Iig

A. Anode excitation

Ignitor characteristics

Firing voltage Vv,

Firing current 1.

Ignition time at the above voltage
or current Tig

Ignition circuit requirements

Peak voltage required to fire Vp
Peak current required to fire Ip
Rate of rise of ignitor current di/dT

max. 2000 V
max. S 'V
max. 100 A
max. 0 A
max. 10 A
max. 1 A
150 Vv

6to8 A

max. 12 A

min. 200 V
min. 12 A
min. 0.1 A/us

D) Ignition time is taken from the instant that the stated voltage and current

are reached.

ll March 1969



ZX 1051

IGNITOR CHARACTERISTICS AND IGNITRON CIRCUIT REQUIREMENTS
(continued)

Recommended circuits for anode excitation
? VRMs

VRMS 220 250 380 500 600 V

R 2 2 4 ) 6 Q
Fi = 2 A fast response time
Fq = 10 A fast response time
D = zener voltage > 18 V

Anode excitation with common thyristor

1) The thyristor -zener diode combination may be substituted by a thyratron.

March 1969 | l ' I 7



£X 1081

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

B. Separate excitation

Recommended circuit for separate excitation

VaMs

R=max020
0503

Dz@

<
=<
<
P~

(continued)

#* Indicate identical phase

Capacitor value
Capacitor voltage

Peak value of closed circuit current

1) The thyristor may be substituted by a thyratron.

650

8 uF
400 V + 10%

March 1969
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ZX1051
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(5552A)

ZX1052

IGNITRON

C size ignitron intended for use in single-phase resistance welding control and

similar A.C. control applications.

The tube has a plastic coated stainless steel watercooling jacket, quick change
water connections and a temperature sensing pad for mounting of a thermostat.

QUICK REFERENCE DATA

Maximum demand power
(two tubes in inverse parallel)

Maximum average current
Ignitor voltage

Ignitor current

1200 kVA
140 A
150
max. 12 A

MECHANICAL DATA
Dimensions and connections
Net weight

Shipping weight

Mounting position

Accessories
Ignitor cable

Water hose connections: hose nipple
coupling nut

Overload protection thermostat

Water economy thermostat

see page 2
2820 g
4080 g

vertical, anode connection up

type
type
type

type
or

type
or

55351
TE1051c
TE1051b
55306
55318
55305
55317

April 1971 I l
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—» DIMENSIONS AND CONNECTIONS Dimensions in mm
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ZX1052

TEMPERATURE LIMITS AND COOLING

TYPICAL CHARACTERISTICS
Pressure drop of cooling water (q = 5 1/min) Pi max. 0.16 kg/cm?

Temperature rise at max. average current
(q =5 1/min) to-ti max. 6 °C

LIMITING VALUES (Absolute max. rating system)

A.C. control service

Required water flow at max. average current q min. 5 1/min.
(See also page 10)
0
1 . min 10 °cC
Inlet temperature ') tg max. 40 ©0C
Temperature of thermostat mount 2) tm max. 50 ©C

Pulse service

Under conditions of pulse service with low average load (less than 1 A) contin-
uous cooling is normally not required. The cooling jacket can e.g. be perma-
nently filled with oil.

Care should be taken to prevent condensation of mercury at the anode or glass
seal. See also "Application directions ignitrons"

Recommended condensed mercury temperature tHg 25to 30 °C

1y When a number of tubes is cooled in series, tjmin refers to the coldest tube
and ti max. to the hottest tube.

2) WARNING: The thermostat mount is at full line voltage.
When the cooling systems of a number of tubes are connected in series the
overload protecting thermostat should be mounted on the last and the water
economy thermostat on the last but one tube.

E‘nh‘vnnrv 10AR ] I | I 3



ZX1052

Hill

ELECTRICAL DATA
LIMITING VALUES (Absolute max. rating system)

The limiting values are based on full cycle conduction duty, with equally dis-
tributed load on all ignitrons, regardless of whether phase control is used or
not.

The load must be limited so that at zero phase delay no overload will result.

Single phase A.C. control, two tubes in inverse parallel connection.

Table I. See also pages 8, 9,and 11

Mains frequency range f 725 to 60 Hz
Mains voltage VrMs [2201)| 250] 380| 500{ 600|V
Max. averaging time Tyymax| 14 14| 9.4 71 5.8]|s
A. Max. demand power
Max. demand power Prmax 1060 |1200] 120012001200 [kVA
Corresponding
max. average current I,y 75.6 |75.6(75.6]75.6|75.6|A
Demand current IRMS 4800 [4800{3150(2400[2000 |A
Duty factor ) 3.5 3.53] 3.3 7.0| 8.4|%
Number of cycles
within Ty, max. 2) n(50Hz)| 25 25| 25| 25| 25|c/Tyymax
Integrated RMS load
current IgrMms | 900 | 900 720} 630| 5801A

B. Max. average current
Max. average current  Izymax | 140 | 140| 140| 140| 140|A

Corresponding

max. demand power P 350 | 400| 400| 400| 400|kVA
Demand current IRMS 1600 | 1600|1050 800 660|A

Duty factor 6 19.4 [19.4(29.5|39.0(47.0(%
Number of cycles

within T, max. 2) n(50Hz)| 140 | 140| 140| 140| 140|c/Taymax
Integrated RMS load

current Iprms | 700 | 700} 570} 3500| 450)A

Max. surge current RMSIgyrge |13.5|13.5 9.0l 6.7 5.7[kA

(Tmax = 0.15 s)

l) For mains voltages below 250 V(RMS)the max. demand current and max.
averaging time valid at 250 V shall not be exceeded.

2) This is the maximum integrated number of cycles a pair of tubes may con-
duct with or without interruption during the maximum averaging time:
Ny ax = duty factor x Ty4ymax x mains frequency.

4 l ‘ l l January 1972



ZX1052

ELECTRICAL DATA (continued)
Pulse service

Under certain conditions this ignitron may be used to switch aperiodic current
pulses to a very high value (up to 100 kA) and voltages up to 10 kV. The per-
formance depends on the circuit in which the tube is used. The manufacturer
should be consulted.

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

LIMITING VALUES (Absolute max. rating system)

Ignitor voltage, forward peak Vigp max. 2000 V

inverse peak (including any
transients) ‘Vigp max. 5V
Ignitor current, forward peak Iigp max. 100 A
inverse peak 'Iigp max. 0 A
forward RMS ligRMS max. 10 A
forward average (Tay = max. 5 s) lig max. 1 A

A. Anode excitation
Ignitor characteristics

Firing voltage Vig 150 V
Firing current Iig 6to8 A

max. 12 A

Ignition time at the above voltage
or current Tig max. 50 wusl)

Ignition circuit requirements

Peak voltage required to fire Vp min. 200 V
Peak current required to fire Ip min. 12 A
Rate of rise of ignitor current di/dT min. 0.1 A/us

1y Ignition time is taken from the instant that the stated voltage and current
are reached.

March 1969 ‘ ‘ 5



ZX1052

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS
(continued)

Recommended circuits for anode excitation

? VRMs

VRMs 220 250 380 500 600 V
2 2 4 5 69

Fiy o= 2 A fast response time
Fo = 10 A fast response time
D = zener voltage > 18 V

TR

Anode excitation with common thyristor

1) The thyristor-zener diode combination may be substituted by a thyratron.

6 “ March 1969



ZX1052

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

{continued)
B. Separate excitation
Recommended circuit for separate excitation
Vrms
Th‘) Dy
T Ry
* T7432.2
T
#* Indicate identical phase
Capacitor value C 2 8 wF
Capacitor voltage Ve 650 400 V £10%
Peak value of closed circuit current 80 to 100 A ——
l) The thyristor may be substituted by a thyratron.
March 1969 ' || ” 7
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10 “ April 1970



ZX1052

o
o L
O
N
)
T T
B Y O
B N N v
T 7
7
EENEEEEE [ 1
7
y
\ lllll
S A .
A
_ /
= |
=

f B
o w o w o O © [ [{o] w I
™ o o - —

(s) swi3 BuibpisaD xpw

1000

800

500 600
mains voltage (VRmMs)

400

300

200

11

February 1968 ] l







(5553B)

ZX1053

IGNITRON

D size ignitron intended for use in single-phase and three-phase resistance
welding control and similar A.C. control applications.

The tube has a plastic coated stainless steel watercooling jacket, quick change
water connections and a temperature sensing pad for mounting of a thermostat.

QUICK REFERENCE DATA

Maximum demand power
(two tubes in inverse parallel)

Maximum average current
ignitor voltage

Ignitor current

2400 kVA
355 A
180 V
max. 12 A

MECHANICAL DATA
Dimensions and connections
Net weight

Shipping weight

Mounting position

Accessories
Ignitor cable

Water hose connections: hose nipple
coupling nut

Overload protection thermostat

Water economy thermostat

see page 2
8.7 kg
11 kg

vertical, anode connection up

type 55351

type TE1051c
type TE1051b

type 55306
or 55318

type 55305
or 55317
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ZX1053

DIMENSIONS.AND CONNECTIONS Dimensions in mm
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ZX1053

TEMPERATURE LIMITS AND COOLING

TYPICAL CHARACTERISTICS
Pressure drop of cooling water (g = 9 1/min) p. max. 0.35 kg/cm2

Temperature rise at max. average current
(q =9 1/min) ty-ti max. 9 ©°¢C

LIMITING VALUES (Absolute max. rating system)

A.C. control service

Required water flow at max. average current q min. 9 1/min.
(see also page 9)
in. 10 ©C
Inlet temperature 1 t min
P ) ! max. 40 °C
Temperature of thermostat mount 2) tm max. 50 ©°C

Intermittent rectifier service or three-phase welding service

Required water flow at max. average current q min. 9 1/min.
. o
Inlet temperature 1) t; min. 10 "C
max. 35 °C
Temperature of thermostat mount 2) tm max. 45 °C

l) When a number of tubes is cooled in series, t; iy refersto the coldest tube

and tj 5. to the hottest tube.

2) WARNING. The thermostat mount is at full line voltage.
When the cooling systems of a number of tubes are connected in series the
overload protecting thermostat should be mounted on thelast and the water
economy thermostat on the last but one tube.

April 1970 “ ” 3



ZX1053

ELECTRICAL DATA

LIMITING VALUES (Absolute max. rating system)

The limiting values are based on full cycle conduction duty, with eqdally dis-
tributed load on all ignitrons, regardless of whether phase control is used or

not.

The load must be limited so that at zero phase delay no overload will result.

Single phase A.C. control, two tubes in inverse parallel connection

Table I. See also pages 10, 11 and 12

Mains frequency range f 25 to 60 Hz
Mains voltage VrMms  [2201)| 250] 380 500 600 |V
Max. averaging time Tgymax| 11 11{ 7.3| 5.6| 4.6 s
A. Max. demand power ‘
Max. demand power P max |2120 {2400 (2400 (2400|2400 [kVA
Corresponding
max. average current Igy 192 | 192| 192 192| 192 |A
Demand current IRMS 9600 9600|6300 |4800 4000 |A
Duty factor ) 4.4 4.4 6.8] 8.8(10.6|%
Number of cycles
within T,y max. 2 n(50Hz)| 25| 25| 25| 25| 25|c/Taymax
Integrated RMS load
current I RMs |2000 {200011640]1420]|1300 |A
B. Max. average current
Max. average current Igymax | 395 | 355| 353| 355| 335|A
Corresponding
max. demand power P 700 |- 800| 800( 800| 800(kVA
Demand current IRMS 3200 |3200{2100} 160011320 A
Duty factor 6 24.6 [24.6137.5]49.3|60.0]%
Number of cycles
within Tyy max. ©) n(50Hz)| 140 | 140| 140| 140| 140|c/Tgymax
Integrated RMS load
current Ig RMs | 1600 | 1600|1300 1130|1020 A
Max. surge current RMS Isurge 27 27|17.8}113.5|11.2]|kA
(Tmax =0.15 s)

1) For mains voltages below 250V(RMS)the max. demand current and max.
averaging time valid at 250 V shall not be exceeded.
2y This is the maximum integrated number of cycles a pair oftubes may con-
duct with or without interruption during the maximum averaging time:
n max = duty factor x Tyy max x mains frequency. )

January 1972



£ZX1083

LIMITING VALUES (Absolute max. rating system; continued)

Intérmittent rectifier service or frequency changer resistance welding service

Mains frequency range

f

50 to 60 Hz

Anode voltage, forward peak
inverse peak

A. Max. peak current

Anode current, peak
Corresponding average current

B. Max. average current

Anode current, average

Corresponding peak
Averaging time
Ratio Ia/lap (Tyy = max. 0.5 s)

Ratio Isurge/lap (Thax = 0.15 s)

Vg fwdp max

Va mVp max

I
ap Max
Lav

I,y max

I

4

Tgay max
Ia/Iap max

I max

surge/lap

600
600

1200
1200

3000
40

140
840

6.25

1500 Vv
1500 Vv

2400 A

1/6
12.5

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

LIMITING VALUES (Absolute max. rating system)

Ignitor voltage, forward peak Vigp
inverse peak (including any
transients) 'Vigp
Ignitor current, forward peak Iigp
inverse peak ~Ijgp
forward RMS ligRMS
forward average(TaV:max. 5 8) Iig

max

max.

max.

max.

max.

max.

. 2000

v
5V
100 A
0 A
10 A
1 A

Taniinwe 1070 H



ZX1053

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

(continued)
A. Anode excitation
Ignitor characteristics
Firing voltage Vig 180 V
Firing current Iig 6to8 A
max. 12 A
Ignition time at the above voltage
or current Tig max. 100 us 1)
Ignition circuit requirements
Peak voltage required to fire Vp min. 200. V
Peak current required for anode take over Ip 15to 30 A 2)
Rate of rise of ignitor current di/dT  min. 0.1 A/us

1) Ignition time is taken from the instant that the stated voltage and current
are reached.

2) The higher value holds for the lower anode voltage and the lower cooling
water temp., the lower value for higher anode voltage and higher cooling
water temp.

° H || Tanuary 1970



ZX1053

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

Recommended circuits for anode excitation

Anode excitation with individual thyristors

VRMS 220 250 380 500 600 V

R 2 2 4 5) 6 2
Fp = 2 A fast response time
Fo = 10 A fast response time
D = zener voltage > 18 V

7207%34.1
Anode excitation with common thyristor

1) The thyristor-zener diode combination may be substituted by a thyratron.

January 1970 | ‘ l ' 7
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BEBEEEG

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

000
100pH <
i =max020
| 05013 Ry
F Dz@;
| N R S " 7207632.2
. i . T
# Indicate identical phase
Capacitor value 2 uF
Capacitor voltage 650 V +10%
Peak value of closed circuit current 80 to 100 A

1) The thyristor may be substituted by a thyratron.
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OBSOLESCENT TYPE . ZX1060

IGNITRON

Uprated A size ignitron intended for use in single-phase and three -phase resistance
welding control and similar A.C. control applications.

The tube has a plastic coated stainless steel watercooling jacket and quick change
water connections.

QUICK REFERENCE DATA
Maximum demand power (two tubes
in inverse parallel) at 600 Vyms 1200 kVA
Maximum average current 35 A
Ignitor voltage 150 Vv
Ignitor current max. 12 A

MECHANICAL DATA

Dimensions and connections see page 2
Net weight 1250 g
Shipping weight: 1800 g
Mounting position vertical anode connection up
Accessories )
Ignitor cable type 55351
Water hose connections: hose nipple type TE10S1c
coupling nut type TE1051b

January 1974 1



ZX1060

DIMENSIONS AND CONNECTIONS Dimensions in mm

- !
.}\ 42
- r;_*j: | 38
'
1] l_ 1]
L4
o s N ,ﬂ) . ; } 30.5. {196 max
12\; ' k 29.5
¥ ' ! _& 136
—L | 126
| —-ll L—B.S
le+———80-
,  y
=] 3imMax la— le—— 70 mMax ——ss 7209906.2
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ZX1060

TEMPERATURE LIMITS AND COOLING

TYPICAL CHARACTERISTICS
Pressure drop of cooling water (g = 2 1/min) pi max. 0.1 kg/cm?2
Temperature rise af max. average current

(@ = 2 1/min) to-ti max. 5 OC
LIMITING VALUES (Absolute max. rating system})

A.C. control service

Required water flow at max. average current q min. 2 1/min
(See also page 8)

min. 10 0°C

Inlet temperature 1) ‘ it max. 40 oC

Pulse service

Under conditions of pulse service with low average load (less than 1 A) continuous
cooling is normally not required. The cooling jacket can e.g. be permanently filled
with oil.

Care should be taken to prevent condensation of mercury at the anode or glass seal.
See also "Application directions ignitrons".

Recommended condensed mercury temperature tHg 25to 30 ©°C
ELECTRICALDATA (see page 4)

LIMITING VALUES (Absolute max. rating system)

The limiting values are based on full cycle conduction duty, withequally distributed
load on all ignitrons, regardless of whether phase control is used or not.
The load must be limited so that at zero phase delay no overload will result.

1) When a number of tubes is cooled in series, tj mip refers to the coldest tube and
tj max to the hottest tube.

N
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ZX1060

Single phase A.C. contrql, two tubes in inverse parallel connection

Table I. See also pages 9, 10 and 11

Mains frequency range f 25 to 60 Hz
Mains voltage VRMS 2201)] 250| 380| 500 600|V
Max. averaging time Tav max 18 18| 11.8| 9.4 8| s
A. Max. demand power
Max. demand power Pmax 550 | 630| 850| 1050 |1200| kVA
Corresponding
max, average current lav 21 21 21 21 211 A
Demand current IrRMS 2500 | 2500|2250 | 2100 | 2000| A
Duty factor ) 1.9 1.9] 2.1} 2.2) 2.3|%
Number of cycles
within Tay max. 2) n(50 Hz) 16| 16| 12 10 9| ¢/ Tavmax
Integrated RMS load
current IF RMS 345| 345| 325| 310 300| A

B. Max. average current
Max. average current IAVmax 33 33( 33 33 33| A

Corresponding

max. demand power P 180 210| 280 | 350| 400| kVA
Demand current IRMS 850 850| 750 | 700| 660| A
Duty factor ) 8.7 8.7 9.9110.611.2{%
Number of cycles

within Tay max. 2) n (50 Hz) 78| 78| 58| 50| 45|c/Taymax
Integrated RMS load

current IF RMS 250 250| 235| 230| 220|A

Max. surge current RMS Isurge 7000 | 7000 { 6300 | 5900 | 5600 | A
(Tmax =0.15s)

Pulse service

Under certainconditions thisignitron may be used to switch aperiodic current pulses
to a very high value (up to 50 kA )and voltages up to 10 kV. The performance depends
on the circuit in which the tube is used. The manufacturer should be consulted.

l) For mains voltages below 250 V(RMS)the max. demand current and max. aver-
aging time valid at 250 V shall not be exceeded.

2) This is the maximum integrated number of cycles a pair of tubes may conduct
with or without interruption during the maximum averaging time:
Dmax = duty factor x Tay max X mains frequency.

4 January 1974



ZX1060

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

LIMITING VALUES (Absolute max. rating system)

Ignitor voltage, forward peak Vigp
inverse peak (including any
transients) ‘,Vigp
Ignitor current, forward peak Iigp
inverse peak —Iigp
forward RMS ligRMS

forward average (Tay = max.5s) ljg

“A. Anode excitation

Ignitor characteristics

Firing voltage Vig

Firing current lig

Ignition time at the above voltage
or current lig

Ignition circuit requirements

Peak voltage required to fire A%

p
Peak current required to fire Ip
Rate of rise of ignitor current di/dt

max.

max.
max.
max.
max.

max.

max.

max.

min.

min.

2000

100

10

150
6to 8
12

200
12
0.1

oo <

>

us 1)

A/ us

1)Ignition time is taken from the instant that the stated voltage and current are

reached.
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ZX1060

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS (continued)

Recommended circuits for anode excitation

? Vems

Anode excitation with individual thyristors

VRMs VRMS 220 250 380 500 600 V
R 2 2 4 5 6 Q
F1 = 2 A fast response time
Fg = 10 A fast response time
Z = zener voltage > 18 V

TRV

Anode excitation with common thyristor

1) The thyristor-zener diode combination may be substituted by a thyratron.

6 January 1974



ZX1060

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS (continued)

B. Separate excitation

Recommended circuit for separate excitation

Vams o

* 17432

* Indicate identical phase

Capacitor value C 2 8 wuF
Capacitor voltage Ve 650 400 V +10%

Peak value of closed circuit current 80 to 100 A

1) The thyristor may be substituted by a thyratron.

Tanuary 1970 | I i I 7
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Minimum required continuous waterflow (two tubes cooled in series)
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ZX1061

IGNITRON

Uprated B size ignitron intended for use in single-phase and three-phase resistance
welding control and similar A.C. control applications.

The tube has a plastic coated stainless steel watercooling jacket, quick change
water connections and a temperature sensing pad for mounting of a thermostat.

QUICK REFERENCE DATA
Maximum demand power (two tubes
in inverse parallel) at 600 VRMS 1200 kVA
Maximum average current 70 A
Ignitor voltage 150 V
Ignitor current max. 12 A

MECHANICAL DATA

Dimensions and connections see page 2
Net weight 1660 g
Shipping weight 2280 g
Mounting position vertical, anode connection up
Accessories
Ignitor cable type 55351
Water hose connections: hose nipple type TE1051c
coupling nut type TE1051b

Overload protection thermostat type 55306

or 55318
Water economy thermostat type 55305

or 55317

November 1968 “ ” 1
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—+ DIMENSIONS AND CONNECTIONS

$38max

Y

|

7208377.2

Dimensions in mm
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ZX1061

TEMPERATURE LIMITS AND COOLING

TYPICAL CHARACTERISTICS
Pressure drop of cooling water (g =3 1/min) pi max. 0.1 kg/cm2

Temperature rise at max. average current
(g = 3 1/min) to-tj max. 5.5 ©C

LIMITING VALUES (Absolute max. rating system)

A.C. control service

Required water flow at max. average current q min. 3 1/min
(See also page 9)

Inlet temperatu t min. 10 0C
nlet temperature i max. 40 OC

Temperature of thermostat mount 2) th max. 50 oC

Intermittent rectifier service or three-phase welding service

Required continuous water flow at
max. average current q min. 4 1/min

min. 10 ©C

Inlet temperature 1) 4 max 35 OC

Temperature of thermostat mount 2) tm max. 45 ©0C

Pulse service

Under conditions of pulse service with low average load (less than 1 A) continuous
cooling is normally not required. The cooling jacket can e.g. be permanently filled
with oil.

Care should be taken to prevent condensation of mercury at the anode or glass seal.
See also ""Application directions ignitrons'.

Recommended condensed mercury temperature tHg 25to 30 OC

1) When a number of tubes is cooled in series, tj min refers to the coldest tube and
ti max to the hottest tube.

2) WARNING. The thermostat mount is at full line voltage.
When the cooling systems of a number of tubes are connected in series the over-
load protecting thermostat should be mounted on the last and the water economy
thermostat at the last but one tube.

November 1968 I| . H 3
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ELECTRICAL DATA

LIMITING VALUES (Absolute max. rating system)

The limiting values are based on full cycle conduction duty, with equally distributed
load on all ignitrons, regardless of whether phase control is used or not.
The load must be limited so that at zero phase delay no overload will result.

Single phase A.C. control, two tubes in inverse parallel connection

Table I. See also pages 10 and 11

Mains frequency range f 25 to 60 Hz
Mains voltage VrMS 2201)| 2s0| 380 s500| 600V
Max. averaging time Tav max 24 24]15.8 12 10 |s
A. Max. demand power '
Max. demand power Pmax 550| 630| 850 |1050 (1200 [kVA
Corresponding
max. average current [, 38 38 38 38 38 |A
Demand current IRMS 2500 | 2500 | 2250 {2100 | 2000 | A
Duty factor 6 3.3 3.3| 3.8| 4.0 4.2|%
Number of cycles
within Tay max 2) n (50 Hz) 40| 40| 30| 24| 21{c/Tav max
Integrated RMS load
i current IF RMS 460 | 460| 440 | 420| 410 A
— B. Max. average current
e Max. average current  IAVmax 70 70 70 70| 70|A
Corresponding
max. demand power P 180 | 210| 280 | 350| 400|kVA
Demand current IrRMS 850 | 850 750 | 700| 660 |A
Duty factor 6 18.3118.3(20.8(22.2(23.5|%
Number of cycles
within Tay max. ©) n(50 Hz) 220| 220 164 134 118 |c/Tayv max
Integrated RMS load
current IFRMS 360 | 360| 340 | 330 320(A
Max. surge current RMS Isurge 7000 | 7000 | 6300 {5900 | 5600 | A
(Tmax =0.15 S)

1) For mains voltages below 250V(RMS)the max. demand current and max. aver-
aging time valid at 250 V shall not be exceeded.
2) This is the maximum integrated number of cycles a pair of tubes may conduct
with or without interruption during the maximum averaging time:
nmax = duty factor x Tay max X mains frequency.

January 1972



ZX1061

LIMITING VALUES (Absolute max. rating system; continued)

Intermittent rectifier service or frequency changer resistance welding service

Mains frequency range f 50 to 60 Hz
Anode voltage, forward peak Va fwdp max 1200 | 1500 | V
inverse peak Va invp max 1200 1500 | V
A. Max. peak current
Anode current, peak Iap max ‘ 1500 1200 | A
Corresponding average current Iav 20 16 | A

B. Max. average current

Anode current, average Iav max 70 56 | A
Corresponding peak Iap 420 336 | A
Averaging time Tav max 6.25 6.25 | s
Ratio Ia/Tap (Tay = max. 0.5 s) Ia/Iap max 1/6 1/6
Ratio Isurge/lap (Tmax = 0.15 s) Isurge/lap max | 12.5 | 12.5

Pulse service

Under certain conditions this ignitron may be used to switch aperiodic current
pulses to a very high value (up to 50 kA) and voltages up to 10 kV. The perform-
ance depends on the circuit in which the tube is used. The manufacturer should be
consulted.

wn
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ZX1061

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

LIMITING VALUES (Absolute max. rating system)

Ignitor voltage, forward peak Vigp max. 2000 V

inverse peak (including any
transients) ’Vigp max. 5V
Ignitor current, forward peak Iigp max. 100 A
inverse peak "'Iigp max. 0 A
forward RMS IigRMS max. 10 A
forward average (Tav =max. 5s) lig max. 1 A

A. Anode excitation
Ignitor characteristics

Firing voltage Vig 150V
Firing current lig 6to8 A

max. 12 A

Ignition time at the above voltage
or current Tig max. 50 psl)

Ignition circuit requirements

Peak voltage required to fire Vp min. 200 V
Peak current required to fire Ip min. 12 A
Rate of rise of ignitor current di/dT min. 0.1 A/us

1y Ignition time is taken from the instant that the stated voltage and current are
reached.

6 March 1969
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IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

Recommended circuits for anode excitation

9 VeMs

Anode excitation with common thyristor

(continued)

220 250 380 500 600 V
2 2 4 5 6 2

2 A fast response time

10 A fast response time

zener voltage > 18 V

1y The thyristor-zener diode combination may be substituted by a thyratron.

HHI

March 1969
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IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS
(continued)

B. Separate excitation

Vems

0
0
100puH LT
R=max 02 R=max02.0 E:
Rl — 05,5
C
Fz Dz@
—
*, | I
. ) ™
% Indicate identical phase
Capacitor value C 2 8 uF
Capacitor voltage Ve 650 400 V +£10%
Peak value of closed circuit current 80 to 100 A

1y The thyristor may be substituted by a thyratron.
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10000 Intermittent rectifier service 7208335
5000
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ZX1062

IGNITRON

Uprated C size ignitron intended for use in single-phase resistance welding
control and similar A.C. control applications.

The tube has a plastic coated stainless steel watercooling jacket, quick change
water connections and a temperature sensing pad for mounting of a thermostat.

QUICK REFERENCE DATA

Maximum demand power

Maximum average current
/
Ignitor voltage

Ignitor current

(two tubes in inverse parallel) at 600 Vpyg 2300 kVA

180 A
150 VvV
max. 12 A

MECHANICAL DATA
Dimensions and connections
Net weight

Shipping weight

Mounting position

Accessories
Ignitor cable

Water hose connections: hose nipple
coupling nut

Overload protection thermostat

Water economy thermostat

see page 2
2900 g
4160 g

vertical, anode connection up

type 55351

type TE1051c
type TE1051b

type 55306
or 55318

type 55305
or 55317

March 1969 ' l
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——s DIMENSIONS AND CONNECTIONS Dimensions in mm
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ZX1062

TEMPERATURE LIMITS AND COOLING
TYPICAL CHARACTERISTICS
Pressure drop of cooling water (q = 6 1/min) P; max. 0.2 kg/cm2

Temperature rise at max. average current
(q = 6 1/min) to-ty max. 6 ©°C

LIMITING VALUES (Absolute max. rating system)

A.C. control service

Required water flow at max. average current q min. 6 1/min
(See also page 10)

Inlet temperature l) t; max. 40 OC

Temperature of thermostat mount 2) tm max. 50

Pulse service

Under conditions of pulse service with low average load (less than 1 A) contin-
uous cooling is normally not required. The cooling jacket can e.g. be perma-
nently filled with oil.

Care should be taken to prevent condensation of mercury at the anode or glass
seal. See also "Application directions ignitrons"

Recommended condensed mercury temperature tHg 25t0 30 °C

1) When a number of tubes is cooled in series, ti min refers to the coldest tube
and tj max. to the hottest tube.

2) WARNING: The thermostat mount is at full line voltage.
When the cooling systems of a number of tubes are connected in series the
overload protecting thermostat should be mounted on the last and the water
economy thermostat on the last but one tube.

Fehrnarv 190AR “ “ 3



ZX1062

ELECTRICAL DATA
LIMITING VALUES (Absolute max. rating system)

The limiting values are based on full cycle conduction duty, with equally dis-
tributed load on all ignitrons, regardless of whether phase control is used or

not.

The load must be limited so that at zero phase delay no overload will result.

Single phase A.C. control, two tubes in inverse parallel connection.

Table I. See also pages 8, 9 and 11,

Mains frequency range 25 to 60 Hz
Mains voltage VRMS  |2201)| 250| 380| 500/ 600|V
Max. averaging time Taymax|21.0 [21.0{13.8|10.5( 8.7is
A. Max. demand power
Max. demand power Pmax 1100 {1250]1650}2000{2300|kVA
Corresponding
max. average current Iy 110 { 110{ 110| 110{ L10{A
Demand current IRMS 5000 [5000(4350(4000{3800{A
Duty factor 6 4.9 4.9 5.6/ 6.1} 6.4|%
Number of cycles
within Tay max. 2y n{50Hz)| 51 51 38; 32| 27|c/Taymax
Integrated RMS load
current IFRMS (1100 [1100{1030| 990| 970{A
B. Max. average current
Max. average current Igymax | 180 | 180| 180f 180| 180|A
Corresponding
max. demand power P 340 | 415 550] 670 760|kVA
Demand current IRMS 1650 [1650]1450(1330({1270|A
Duty factor [ 24.2 |24.2|27.2|30.0|31.4{%
Number of cycles
within T, max. 2) n(50Hz)| 254 | 254| 190| 157| 136|c/T,y max
Integrated RMS load i
current Iz 810 | 810{ 760 730| 710|A
Max. surge current RMS Igyrge |[14.0 [14.0(12.2/11.2/10.6|kA
(Tyhax =0.15 s)

1) For mains voltages below 250V(RMS)the max. demand current and max.
averaging time valid at 250 V shall not be exceeded.

2) This is the maximum integrated number of cycles a pair of tubes may con-
duct with or without interruption during the maximum averaging time:
nmax = duty factor x Tyy max x mains frequency.
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ELECTRICAL DATA (continued)

Pulse service

Under certain conditions this ignitron may be used to switch aperiodic current
pulses to a very high value (up to 100 kA) and voltages up to 10 kV. The per-
formance depends on the circuit in which the tube is used. The manufacturer
should be consulted.

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

LIMITING VALUES (Absolute max. rating system)

Ignitor voltage, forward peak Vigp max. 2000 V

inverse peak (including any
transients) ‘Vigp max. 5 V
Ignitor current, forward peak Iigp max. 100 A
inverse peak ‘Iigp max. 0 A
forward RMS IigRMS max. 10 A
forward average (Tyy = max. 5 s) Ijg max. 1 A

A. Anode excitation
Ignitor characteristics

Firing voltage Vig 150 Vv
Firing current lig 6tc 8 A

max. 12 A

Ignition time at the above voltage
or current Tig max. S0 us 1)

Ignition circuit requirements

Peak voltage required to fire Vp min. 200 V
Peak current required to fire Ip min. 12 A
Rate of rise of ignitor current di/dT min. 0.1 A/us

1y Ignition time is taken from the instant that the stated voltage and current
are reached.
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ZX1062

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS
(continued)

Recommended circuits for anode excitation

? VRMs
L ”% k'loud

Anode excitation with individual thyristors

Vems
VRMS 220 250 380 500 600 V
R 2 2 4 5 6 0
F, = 2 A fast response time
F, = 10 A fast response time
D = zener voltage >18 V

TE0IRI%
Anode excitation with common thyristor

1) The thyristor-zener diode combination may be substituted by a thyratron.

6 March 1969



ZX1062

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

(continued)
B. Separate excitation
Recommended circuit for separate excitation
VRms
"y
Th D
L
wopH. L \OV Y
R=maxQ20 3
05N =C R|
F, Dz@@
—
[ — | »* 7432.2
'ﬁ,
#* Indicate identical phase
Capacitor value C 2 8 uF
Capacitor voltage ¢ 650 400 V +10%
Peak value of closed circuit current 80 to 100 A

1) The thyristor may be substituted by a thyratromn.

March 1969
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ZX1063

IGNITRON

D size ignitron intended foruse in single-phase resistance welding control and sim-
ilar A.C. control applications.

The tube has a stainless steel watercooling jacket, quick change water connections
and a temperature sensing pad for mounting of a thermostat.

QUICK REFERENCE DATA
Maximum demand power
(two tubes in inverse parallel) 3225 kVA
Maximum average current 400 A
Ignitor voltage 180 Vv
Ignitor current max. 12 A

MECHANICAL DATA

Dimensions and connections see page 2
Net weight 8.5 kg
Shipping weight 10.8 kg
Mounting position vertical, anode connection up
Accessories
Ignitor cable type 55351
‘Water hose connections: hose nipple type TE1051c
coupling nut type TE1051b
Overload protection thermostat type 55306
or 55318
Water economy thermostat type 55305
or 55317

January 1970 l I l | 1



ZX1063

DIMENSIONS AND CONNECTIONS Dimensions in mm

N
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ZXi063

TEMPERATURE LIMITS AND COOLING

TYPICAL CHARACTERISTICS

Pressure drop of cooling water (q = 10 1/min)

Temperature rise at max. average current
(g = 10 1/min)

LIMITING VALUES

A.C. control service

Required water flow at max. average current
(See also page 8)
Inlet temperature 1)

Temperature of thermostat mount 2)

Pi

to-ti

min.

min.
max.

max.

.35

10

10
40

kg/cm?2

oC

1/min

oC
e

l) When a number of tubes is cooled in series, tj min. refers to the coldest tube and

ti max. to the hottest tube.

2) WARNING. The thermostat mount is at full line voltage.

When the cooling systems of a number of tubes are connected in series the overload
protecting thermostat should be mounted on the last and the water economy ther-

mostat on the last but one tube.
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ZX1063

ELECTRICAL DATA

LIMITING VALUES (Absolute max. rating system)

The limiting values are based on full cycle conduction duty, with equally distributed
load on all ignitrons, regardless of whether phase control is used or not.
The load must be limited so that at zero phase delay no overload will result.

Single phase A.C. control, two tubes in inverse parallel connection

Table 1. See also pages 10, 11 and 12.

Mains frequency range f 25 to 60 Hz
Mains voltage VRMS [220 )]  250| 380| 300 | 600
Max. averaging time Taymax | 12.5f 12.5| 8.4| 6.4| 5.3|s

A. Max. demand power

Max. demand power Pmax 2200 25002750 | 3000|3225 kVA
Corresponding average

current Ty 210 210 210| 210| 210| A
Demand current IRMS 10000 | 10000 | 7230 | 6000 | 3380 | A
Duty factor 13 4.7( 4.7| 6.5 7.8] 8.7|%
Number of cycles within

Tgymax. 2) n(S0Hz)| 29| 29| 27| 25| 23|c/Taymax.
Integrated RMS load

current IF RMS 2160| 2160|1830 1670|1380 | A

it

B. Max. average current

Max. average current  Izymax 400 400| 400 | 400 | 400| A
Corresponding demand

power P 735 835| 9151000 | 1075| kVA
Demand current IRMS 3335( 3335{2415{2000 | 1795| A

Duty factor ) 26.6| 26.6|36.8(44.4149.5|%
Number of cycles within

Taymax 2) n(50Hz)| 166| 166| 155] 142| 132|c/Taymax.
Integrated RMS load

current IprMs | 1720| 1720 1465|1330 | 1260 | A

Max. surge current
Tmax. =0.15s  RMS Igurge 28 281 21 17 15| kA

l) For mains voltage below 250V(RMS)the max. demand current and max. averaging
time valid at 250 V shall not be exceeded.

2) This is the maximum integrated number of cycles a pair of tubes may conduct
with or without interruption during the maximum averaging time:
nmax = duty factor x Tyymax. x mains frequency.

4 January 1972



ZX1063

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

LIMITING VALUES (Absolute max. rating system)

Ignitor voltage, forward peak
inverse peak (including any
transients)

Ignitor current, forward peak
inverse peak
forward RMS
forward average (Tay = max. 5s)

A. Anode excitation

Ignitor characteristics

Firing voltage

Firing current

Ignition time at the above voltage or current

Ignition circuit requirements

Peak voltage required to fire
Peak current required for anode take over

Rate of rise of ignitor current

Vigp

Iigp

ligRMS

Iig

di/gT

max

max.

max.
max.
max.
max.

max.

max.

min.

min.

. 2000

100

10

180

6 to 8
12

50

200

<

= <

A/us

l) Ignition time is taken from the instant that the stated voltage and current are

reached.
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ZX1063

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

Recommended circuits for anode excitation

© Vams

Anode excitation with individual thyristors

VrRMs 220 250 380 500 600 V

R 2 2 4 5 6%
Fl = 2 A fast response time
Fo = 10 A fast response time
D = zener voltage > 18 V

TR

Anode excitation with common thyristor

1y The thyristor-zener diode combination may be substituted by a thyratron.

6 ' i l I January 1970



ZX1063

IGNITOR CHARACTERISTICS AND IGNITION CIRCUIT REQUIREMENTS

Th D
100pH = N woopH L
R=‘:nnx(lzgn. N\ f\ =max02 2
050.< #;C Ry
Fz Dz@@
—
S ¥* T207632.2
. . T
# Indicate identical phase
Capacitor value 2 uF
Capacitor voltage 650 V £+ 10%
80to 100 A

‘Peak value of closed circuit current

l) The thyristor may be substituted by a thyratron.
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ZX1081

IGNITRON

B-size ignitron in coaxial construction intended for use in single-phase and three-
phase resistance welding control and similar A.C. control applications.

The tube has a plastic coated stainless steel watercooling jacket, quick change wa -
ter connections and a temperature sensing pad for mounting of a thermostat.

QUICK REFERENCE DATA
Maximum demand power
(two tubes in inverse parallel) 600 kVA
Maximum average current ) 56 A
Ignitor voltage 150 v
Ignitor current max. 12 A
MECHANICAL DATA
Dimensions and connections see page 2
Net weight 1.4 kg
Shipping weight 2.1 kg
Mounting position vertical, anode connection up
Accessories
Ignitor-cable type 55351
Water hose connections: hose nipple type TE1051c
coupling nut type TE1051b
Overload protection thermostat type 55306
or 55318
Water economy thermostat type 55305
or 55317

November 1971 || ” 1
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DIMENSIONS AND CONNECTIONS
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ZX1081

TEMPERATURE LIMITS AND COOLING

TYPICAL CHARACTERISTICS

Pressure drop of cooling water (q = 2 1/min) D max. 0.08 kg/cm?2

Temperature rise at max. average current
(q = 2 1/min) to-t; max. 6 OC

LIMITING VALUES (Absolute max. rating system)

A.C, control service

Required water flow at max. average current q min, 2 1/min
(See also page 9)
1 min. 10 °C
t.
Inlet temperature™) i max, 40 oC
Temperature of thermostat mountz) tm max. 50 °c

Intermittent rectifier service or three-phase welding service

Required continuous water flow at max. average

current q min. 2 1/min
1 min, 10 °c
Inlet temperature™) t; max. 35 oC
2
Temperature of thermostat mount ) tm max, 45 °C

Pulse service

Under conditions of pulse service with low average load (less than 1 A) continuous
cooling is normally not required. The cooling jacket can €. g. be permaunently filled
with oil.

Care should be taken to prevent condensation of mercuryattheanode or glass seal.
See also "Application directions ignitrouns".

Recommended condensed mercury temperature tHg 25 to 30 °C

1) When a number of tubes is cooled in series, tj iy refers to thecoldest tubeand
t; max, tO the hottest tube.

2) WARNING, The thermostat mount is at full line voltage.
When the cooling systems of a number of tubes are connected in series the over -
load protecting thermostat should be mounted on the last and the water economy
thermostat on the last but one tube.

November 1971 H o II 3
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ELECTRICAL DATA

For electrical data please refer to type ZX1051

N
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ZX1082

IGNITRON

C-size ignitron in coaxial construction intended for use in single-phase resistance
welding control and similar A.C. control applications.

The tube has a plastic coated stainless steel watercooling jacket, quick change water
connections and a temperature sensing pad for mounting of a thermostat.

QUICK REFERENCE DATA

Maximum demand power
(two tubes in inverse parallel)

Maximum average current

Ignitor voltage

Ignitor current

1200 kVA

140 A

150 Vv
max. 12 A

MECHANICAL DATA
Dimensions and connections
Net weight

Shipping weight

Mounting position

Accessories
Ignitor cable

Water hose connections: hose nipple
coupling nut

Overload protection thermostat

Water economy thermostat

see page 2
2.4 kg
3.7 kg

vertical, anode connection up

type 55351

type TE1051c
type TE1051b

type 55306
or 55318

type 55305
or 55317

January 1972 i I
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DIMENSIONS AND CONNECTIONS

.Dimensions in mm
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ZX1082

TEMPERATURE LIMITS AND COOLING

TYPICAL CHARACTERISTICS

Pressure drop of cooling water (g = 5 1/min) p; max. 0.16 kg/crn2
Temperature rise at max, average current
(q =5 1/min) tot; max. 6 ©°C

LIMITING VALUES (Absolute max, rating system)

A.C. control service

Required water flow at max. average current q min 5 1/min
(See also page 10)
. 0
. 1 min, 10 C
Inlet temperature™) t; max. 0 oC
Temperature of thermostat mountz) th max. 50 ©¢

Pulse service

-Under conditions of pulse service with low average load (less than 1 A) continuous
cooling is normally not required. The cooling jacket can e, g. be permanently filled
with oil.

Care should be taken to prevent condensation of mercury at the anode or glass seal.
See also "Application directions ignitrons"

Recommended condensed mercury temperature tHg 25t0 30 ©C

1) When a number of tubes is cooled in series, t
t to the hottest,

imin‘refers to the coldest tubeand

imax.
2) WARNING, The thermostat mount is at full line voltage.
When the cooling systems of a number of tubes are connected in series the over-
load protecting thermostat should be mounted on the last and the water economy
thermostat on the last but one tube,

January 1972 l i | I 3



ZX1082

For electrical data please refer to type ZX1052
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High-voltage rectifying tubes






HIGH-VOLTAGE RECTIFYING TUBES

LIST OF SYMBOLS

Remarks

a. In the case of indirectly heated tubes the voltages on the various electrodes
are with respect tothe cathode, in the case of a.c. fed, directly heated tubes
with respect tothe electrical centre of the filament, unless otherwise stated.

b. The symbols for voltages and currents quoted below represent the average
values of the concerning voltages and currents, unless otherwise stated.

c. The positive electrical current is directed opposite to the direction of the
electron current

Anode a

Capacitance between anode and grid (the other elements

being earthed) C’ag
Capacitance between grid and all other elements except anode Cg
Frequency f
Filament or heater . f
Grid g
Anode current I
Filament or heater current Ig
Grid current Iy
D.C. output current of a rectifying tube Ip
Peak value of a current Ip
Fault current 1 surge
Cathode k
Resistance in grid lead A Rg
Ambient temperature tamb
Averaging time Tav
Deionisation time Tdion
Temperature of condensed mercury tHg
Ionisation time Tion

e I I 1



Waiting time (= time which has to pass between switching on of the
filament or heater voltage and switching on of the other voltages) Ty

Anode voltage

Arc voltage

Heater voltage

Grid voltage

Inverse voltage

D.C. voltage supplied by a rectifying tube
Secondary transformer voltage

Qutput power

]' February 1968



GENERAL OPERATIONAL RECOMMENDATIONS
HIGH-VOLTAGE RECTIFYING TUBES

The following instructions apply in general to all types of high-voltage rectifying
tubes. If there are additional instructions for any type of tube it will be indi-
cated on the technical data sheets of the concerning type.

MOUNTING

The mercury-vapour filled types must be mounted vertically with the base or
filament strips at the lower end. The mounting position of the gas-filled types
is in general arbitrary.

The tubes must be mounted so that air can circulate freely around them. There-
fore the clearance between the tubes and other components of the circuitand
between the tubes and the cabinet walls should be at least half the maximum
bulb diameter. The minimum clearance between tubes should be 3/4 the maxi-
mum bulb diameter.

It should be realised that a minimum clearance is also required for reasons of
high voltage insulation.

When a tube is operating and the cooling is only obtained by natural convection
the temperature distribution along the bulb will be such that the lowest temper -
ature occurs at the bottom. This distribution is of special importance in the
case of mercury-vapour filled types in order to condense the mercury-vapour
in the lower part of the tube. Where additional cooling is necessary this cooling
should not disturb this normal temperature distribution along the bulb.

Generally if shock or vibration exceeds 0.5 g a shock absorbing device should
be used.

The electrode connections, except those of the tube socket, must be flexible.
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 contacts
must be checked at regular intervals and their surfaces kept clean in order to
avoid excessive heating of the glass-metal seals. The cross section of the con-
ductors should be sufficient to avoid overheating by the current. However, to
maintain the normal temperature distribution along the bulb the conductors
should not conduct too much heat away from the tube. (It should be noted that in
rectifier circuits the r.m.s. value of the anode current may reach 2.5 times
the average value.)

February 1968 ” “ 1



BERGRES

FILAMENT SUPPLY

In order to obtain the maximum life of a directly heated cathode, a filament
transformer with centre-tap and a phase shift of 900 + 30° between V, and Vg
is recommended. Series connection of filaments is not allowable.

The filament voltage at nominal mains voltage must be measured at the ter-
minals of the tube. Permanent deviations up to 2.5% from the published value
can be accepted. It is therefore recommended that the filament transformer be
equipped with suitable tappings. Temporary variations should not exceed 5%.

However to ensure maximum life it is important to keep the filament voltage
as near as possible to the nominal value.

In calculating the rating of the filament transformer a spread in the filament
current of +10% form tube to tube should be taken into account, whilst for
directly heated tubes the d.c. current flowing through the heater winding should
alsobe considered. It is recommended to furnish the filament transformer with
several taps on the primary especially in case of h.t. -insulated high magnetic
leakage transformers.

TEMPERATURE

1. Tubes filled with mercury vapour

In the technical data of these tube types temperature limits for the condensed
mercury are given. During operation the condensed mercury should only be
visible in the neighbourhood of the socket or the lowest part of the bulb. Care
should be takento ensure that the condensed mercury temperature during oper -
ation is between the published temperature limits. Toolow a temperature gives
low gas pressure which results in a low current carrying capability, high arc
drop and consequently shortening of life. Too high a temperature gives high
gas pressure which results in a reduction of the permissible peak inverse and
forward voltage.

Accurate values of the condensed mercury temperature can be measured by
means of a thermocouple placed against the envelope, but good technique and
instruments are necessary for this measurement. In general temperature val-
ues of sufficient accuracy can be obtained by using a normal mercury thermom-
eter the mercury vessel of which is wrapped in staniol strips and that can be
fixed against the bulb by means of a cotton thread.

The temperature measurements should be made at the coldest part of the bulb
where the mercury vapour condenses which in general will be just above the
base or the lower connections.

In addition to the temperature limits for the condensed mercury sometimes
limits for the ambient temperature are given. For each type there is a specific
difference between ambient and condensed mercury temperature. High ambient
temperature can make it desirable to decrease this difference, which can be

2 February 1968



obtained by directing a low velocity air flow of ambient temperature or less to
the glass just above the base.

The ambient temperature can be measured by a thermometer which has been
screened against direct heat radiation. The measurement should be carried out
at a distance of max. once and min. half the tube diameter from the tube at the
same height as the condensed mercury or just above the base.

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 maximum +75 °C.

SWITCHING ON

If switching on of the rectifier takes place twice a day or ‘less the allowable
peak anode current when switching on may amount up to twice the maximum
published value for Iap.

1. Tubes filled with mercury vapour.

It is necessary to allow time for the cathode toreach its operating temperature
before drawing anode current. Therefore the minimum cathode heating time is
given in the published data sheets of each type. After the cathode heating time
the high voltage may be switched on provided the temperature of the condensed
mercury is not too low and all the condensed mercury is confined to the lower

part of the bulb.

Sometimes a heat conserving hood is prescribed for the tube. The purpose of
this hood is to avoid condensation of the mercury vapour on the electrodes and
upper part of the bulb whilst the tube is cooling.

Switching on (not after transport) may be done at a condensed mercury tem-
perature which lies 5 to 10 °C below the published minimum temperature (mini-
mum waiting time required). However, it is good practice to switch on after
the temperature has reached its minimum published value (recommended wait -
ing time).

The waiting times, the minimum required and the recommended one can be
read from the curve representing the condensed mercury temperature rise as
a function of time with only the filament voltage applied to the tube.

Switching on after transport or after a considerable interruption of operation
should be done according to the instructions on the published data sheets.

In order to avoid long preheating times it is recommended to leave the fila-
ment supply on during standby periods {(e.g. overnight) at 60to 80% of the nom-
inal value.
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Standby position for mercury vapour filled tubes.

In order to have a spare tube always ready for immediate operation it is re-
commended tohave a spare positionwhere a tube stands with continuously a fil-
ament voltage of 60-80% of the nominal voltage applied.

When for a certain type a heat conserving hood is prescribed this hood should
be fitted on the tube.

2. Tubes with inert gas-filling

It is necessary to allow the cathode to reach operating temperature before
drawing anode current. The relevant minimum cathode heating time is given
in the technical data sheets of each type. After warming up the anode voltage
may be applied provided that the ambient temperature is not below the minimum
published value.

No other delays apart from the cathode heating delay are required.

LIMITING VALUES

The limiting values should be used in accordance with the "Absolute maximum
rating system" as defined by IEC publication 134.

Absolute maximum rating system. Absolute maximum ratings are limiting val-
ues of operating and environmental conditions applicable to any electronic de-
vice of a specified type as defined by its published data, and should not be ex-
ceeded under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking no responsibility for equipment variations,
environmental 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 components variation, equipment control adjust-
ment, load variations, signal variation, environmental conditions, and varia-
tions in characteristics of the device under consideration and of all other elec-
tronic devices in the equipment.

For some ratings of average current a maximum averaging time is quoted.
This is to ensure that an anode current greater than the maximum continuously
permissible average value is not drawn for such a length of time 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. During
normal operation or frequent switching the peak current should not exceed its
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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.

The Isurge is the maximum fault current which should ever be allowed to pass
through the tube. (See section "Short circuit protection”.)

DESIGN VALUES

L. Varc

The value published for Varc applies to average operating conditions.
2. Frequency

Unless otherwise stated the maximum frequency at which the tubes may run
under full load is 150 Hz. Under special conditions (derating of voltage and
current) higher frequencies may be used; details should be obtained from the
manufacturer.

TYPICAL OPERATING CONDITIONS

Sometimes 2 columns of operating conditions are given viz. one giving theo-
retical values based on the absolute maxima and one giving more practical
values in which mains fluctuations of max. 10% and a voltage drop in tube,
transformer, filter etc. of max. 8% are incorporated.

SHORT CIRCUIT PROTECTION

In order to prevent the tube from being damaged by passing too high a fault
current a value for the maximum permissible surge current is given.

The figure given for the maximum surge current is intended as a guide to equip-
ment designers. It indicates the maximum value of a transient current resulting
from a sudden overload or short circuit whichthe rectifier can pass for a peri-
od 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 dur-
ing switching-on or during operation.

A simple method to limit the surge current to the maximum rating is to put a
series resistance in the anode circuit which in most cases will also be neces-
sary because the relation between the ohmic and the inductive resistance of the
short circuit path should be at least 0.3.
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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 rectifier in
a separate earthed screening box. Of course r.f. should bé prevented from
reaching the rectifier by r.f. chokes and condensers.

In circuits with gas filled tubes oscillation in the transformer windings can oc-
cur especially in grid controlled circuits. These oscillations should be reduced
by suitable circuits as excessive peak inverse voltages may occur, causing arc
back. The use of two paraliel RC circuits is advisable.

An air choke in the order of 100uH should be connected in series withand close
to the anode connection. This choke can advantageously be wound from resist-
ance wire in order to help short circuit protection.

SMOOTHING CIRCUITS

In order to limit the peak anode current in a rectifying tube it is necessary to
use a choke-input filter.

If switching on of the rectifier takes place twice a day or less the allowable
peak anode current when switching on may reach a value of twice the published
max. value for Iap

To ensure geod 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 fre-
quency. Damping of this choke will be necessary.

In grid controiled rectifier circuits under 'phased back" conditions the har-
monic content of the d.c. output will be large unless the inductance is adequate.

PARALLEL OPERATION OF MERCURY -VAPOUR OF GAS-FILLED TUBES

As individual gas or mercury-vapour filled tubes may have slightly different
characteristics two or more tubes must not be connected directly in parallel.

Parallel operation is permissible when series resistances are used and the
peak voltage drop over this series resistance is at least the ignition voltage.
Coupling transformers in the anode leads of parallel connected tubes can serve
the same purpose.

GRID CONTROLLED RECTIFIERS

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
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the voltage of this electrode is less negative than -10 volts during this phase.
This precaution will prevent an increase inelectrode emission dueto excessive
electrode dissipation, sputtering of electrode material, changes in the control
characteristics caused by shift in contact potential and, in the case of inert
gas-filled tubes, a rapid gas clean-up. The minimum allowable value of the
grid resistor is 0.1 x the recommended one.

Incircuits where the anode potential changes from a positive to anegative value
and the control grid is at a positive potential, thereby drawing grid current, a
small positive ion current flows to the anode. At high negative anode voltages
it is therefore essential to limit the magnitude of the positive ion current by
severely restricting the current flowing from cathode to grid.

This may be effected by using fixed negative grid bias and narrow positive
firing pulses.

However, for bridge circuits the minimum width of these pulses should be suf-
ficiently large to secure safe "take-over" of the discharge.

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
remain 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 instant of ignition as constant as possible a large value of excita-
tion voltage is recommended.

The use of a negative grid bias (50 to 120 volts) and a sharp positive grid pulse
is recommended. The magnitude of the grid pulse should be 100 to 200 volts
with a grid series resistor of 10 k2 and a maximum impedance of the peaking
transformer of 10 k. If a sinusoidal grid voltage is used r.m.s. values of 50
to 120 volts in combination with a negative grid bias of 50 to 120 volts are re-
commended.

N
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BRIDGE CIRCUITS (diagrams b, d and g)

For output voltages of more than 6 kV bridge circuits are recommended be -
cause of thelower peak inverse anode voltage and the larger range of applicable
ambient temperatures.

The current angle of the grid should be for 2 phage bridge circuits > 90°, for
3 phase > 600, and for 4 phase > 45°.
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5869 MAINTENANCE TYPE

AGR9950

GRID-CONTROLLED HIGH-VOLTAGE
MERCURY-VAPOUR RECTIFYING TUBE

QUICK REFERENCE DATA

Peak inverse voltage Va invp max. 13 kV
Peak forward voltage Vap max. 13 kV
Output current Iy max. 1 A
Peak anode current Iap max. 4 A
Negative grid voltage —Vg max. 300 V
Peak grid current Igp . max. 50 mA
For dlecirical daid flasse refer © e DAGH/6000
MECHANICAL DATA (Dimensions in mm)
Base : Jumbo 4 p,with bayonet
Socket 12422 511 02001
Anode cap : 40616
. 120
This cap must always be mounted on
the tube, thus also during preheating 2
Net weight: 240 g
II
\‘ wl
[ ——— | R Q‘ g
9
e
7205167 {

Mounting position: vertical with base down

7208326
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OBSOLESCENT TYPE  <— DCG1/250

HIGH-VOLTAGE
MERCURY-VAPOUR RECTIFYING TUBE

QUICK REFERENCE DATA
Peak inverse voltage V, invy, = max. 3000 V
Output current Io = max. 250 mA
Peak anode current Iap = max. 1250 mA

HEATING: direct; filament oxide-coated
Filament voltage e 4 Vv
Filament current Ip = 2.5 A

In order to ameliorate the life of the tube a preheating time of the filament of
at least 15 sec. is recommended

Phase shift of 90° + 30° between V, and V¢ and use of a centre-tapped fila -
ment transformer are recommended

TYPICAL CHARACTERISTICS
Arc voltage Vare (I =250 mA) = 12V

LIMITING VALUES (Absolute limits)

Frequency f = max. 500 Hz
Peak inverse voltage up to 150 Hz Va invp = max. 3000 V
Peak inverse voltage up to 500 Hz Va invp, = max. 2550 V
Output current I = max. 250 mA
Peak anode current Iap = max. 1250 mA
Ambient temperature tamb = 10 to 40 ©C
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DCG1/250

MECHANICAL DATA Dimensions in mm

Base A

Socket 1 2422 512 02001

Net weight: 45 g

Mounting position: vertical with base down

OPERATING CONDITIONS

max 48

max 98
max 115

[

Transformer regulation and voltage drops in the tubes are neglected

Peak inverse voltage V, invp =3 kV

Transformer Output Output Power

Circuit 1) voltage voltage current output
Vir (VRMS) Vo (V) I, () W, (kW)

a 1060 950 0.5 0.48

b 2120 1910 0.5 0.95

c 1220 1430 0.75 1.07

d 2120 2870 0.75 2.15

e 1060 1240 1.5 1.86

f 1060 1350 1.0 1.35

g 2120 2700 1.0 2.70

1y For circuits see page 8 in front of this section.
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(866A) DCG4/1000

HIGH-VOLTAGE
MERCURY-VAPOUR RECTIFYING TUBE

QUICK REFERENCE DATA

Peak inverse voltage Vainvp = max. 10 kV max. 2 kV

Output current Iy = max. 0.25 A max. 0.5 A

Peak anode current Iap = max. 1 A max. 2 A

HEATING: direct; filament oxide-coated

Filament voltage Ve o= 2.5 A%
Filament current L = 4.8 A
Cathode heating time Ty, = min. 30 s

Phase shift of 90° + 30° between V4 and Vgand use of a centre-tapped filament
transformer is recommended

After transport and after a long interruption of service a waiting time of at
least 30 minutes between the switching on of the filament voltage and the
switching on of the anode voltage should be observed

TYPICAL CHARACTERISTICS
Arc voltage Vare I = 0.254) = 12 V

LIMITING VALUES (Absolute limits)

Output current Io = max.0.25 A max. 0.5 A
Peak anode current Iap = max. 1 A max. 2 A
Peak inverse voltage Vainvp = max. 10 kV max. 2 kV
(Frequency f = max. 150 Hz max. 150 Hz)
Condensed mercury )
temperature 1) tHg = 25to 60 °C 25to 70 °C
Ambient temperature 2) tamp = 15tod0 °C  15t050 °C

1) If the equipment is started not more than twice daily it is permitted to apply
the high tension at a condensed mercury temperature of 20 °c
2) With convection cooling only
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DCG4/1000

(866A)

MECHANICAL DATA
Mounting position: vertical with base down
DCG4 /1000 ED
Base : Edison
— Anode connector : 40619

Net mass 1 65¢g

DCG4/1000 G = 866A
Base : Medium 4p with bayonet

—= Anode connector : 40619

Net mass :80g

1) At voltages above 2 kV the socket must be insulated from the chassis.

Dimensions in mm

A
o
©
®
&
f
f A |
7208331
49max
Uk |
Wi
9 y
Mé

140-152
155-167

IRl

7208332
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DCG4/1000

OPERATING CONDITIONS

Transformer regulation and voltage drops in the tubes are neglected

Peak inverse voltage Vaian‘ = 10 kV
Transformer Output Output Power
Circuit 1) voltage voltage current output
Vir (KVRMS) Vo (kV) I, (A) Wo (W)
a 3.5 3.2 0.5 1590
b 7.1 6.4 0.5 3180
c 4.1 4.8 0.75 3600
d 7.1 9.6 0.75 7200
e 3.5 4.1 1.5 6200
£ 3.5 4.5 1 4500
g 7.1 9.0 1 9000
Peak inverse voitage VainvP. = 2 kV
Transformer Output Output Power
Circuit l) voltage voltage current output
Vir (KVRMS) Vo (kV) I, (A) W, (W)
a 0.71 0.63 1 630
b 1.41 1.27 1 1270
c 0.82 0.96 1.5 1430
d 1.41 1.91 1.5 2870
e 0.71 0.83 3 2480
f 0.71 0.90 2 1800
g 1.41 1.80 2 3600

l) For circuits see page 8 in front of this section.
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DCG4/1000
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DCG4/5000

HIGH-VOLTAGE
MERCURY-VAPOUR RECTIFYING TUBE

QUICK REFERENCE DATA
Peak inverse voltage Vainvp =  max. 13 kV
Output current I = max. 1.25 A
Peak anode current Iap =  max. 5 A

HEATING: direct; filament oxide-coated

Filament voltage Vg = 4 Vv
Filament current If = 7 A
Cathode heating time Ty = min. 30 s

Phase shift of 90° + 30° between V, and V¢ and/or use of a centre-tapped fila-
ment transformer are recommended.

After transport and after a long interruption of service a waiting time of at
least 30 minutes between the switching on of . the filament voltage and the
switching on of the anode voltage should be observed.

TYPICAL CHARACTERISTICS
Arc voltage Vare (I,=1.254) = 12 V

LIMITING VALUES (Absolute limits)

Peak inverse voltage Vainvp = max. 13 kV max. 10 kV
(Frequency f = max. 150 Hz max. 150 Hz)
Output current Iy = max. 1.25 A max.1.25 A
(Averaging time Tay = max. 10 s max. 10 s)
Peak anode current Iap = max. 5 A max. 5 A
Surge current Isurge = max. 40 A max. 40 A
(Duration T = max. 0.1 s max. 0.1 s)

Condensed mercury
temperature l) ) tHg

2)

25to 55 °C 25 to 60 °C
tamp = 10to 35 °C 10 toc 40 °C

Ambient temperature

l)2) See page 2
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DCG4/5000

MECHANICAL DATA (Dimensions in mm)

Base

: Goliath

— Anode connector : 20619

Net weight

1200 g

Mounting position: vertical with base down

OPERATING CONDITIONS

61mox N
%4
SN

_ |
Mé

f

AN |
7208336

241

Transformer regulation and voltage drops in the tubes are neglected.

Peak inverse voltage V4 invp ~ 13 kV
Transformer Output Output Power
Circuit 3) voltage voltage current output
Ver (KVRMS) V, (kV) Ip (A) W, (kW)
a 4.6 4.1 2.5 10.3
b 9.2 8.3 2.5 20.7
c 5.3 6.2 3.75 23.3
d 9.2 12.4 3.75 46.6
e 4.6 5.4 7.5 40.4
f 4.6 5.8 5.0 29
g 9.2 11.6 5.0 58

the high tension at a condensed mercury temperature of 20 °C.
2) With natural cooling.

3) For circuit see page 8 in front of this section.

Ly 1f the equipment is started not more than twice daily it is permitted to apply

II
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DCG5/5000

HIGH-VOLTAGE
MERCURY-VAPOUR RECTIFYING TUBE

DCG5/5000GB  replaced by type ZY1000
DCG5/5000GS replaced by type ZY1001
DCG5/5000EG = replaced by type ZY1002

September 1967 ” n
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DCG6/18

6693
HIGH-VOLTAGE
MERCURY-VAPOUR RECTIFYING TUBE
QUICK REFERENCE DATA
Peak inverse voltage Va invp, = max. 15 kV max. 2.5 kV
Output current I, = max. 3 A max. 5 A
Peak anode current Iap = max. 12 A max. 20 A

HEATING: direct; filament oxide -coated

Filament voltage e SV
Filament current If = 11.5 A
Cathode heating time Ty = min. 60 s

Phase shift of 90° + 30° between V, and V¢ and use of a centre-tapped fila-
ment transformer is recommended.

After transport and after a long interruption of service a waiting time of at
least 30 minutes between the switching on of the filament voltage and the
switching on of the anode voltage should be observed. : :

TYPICAL CHARACTERISTICS

Axrc voltage Varc Ip=3A) = 12V

Equilibrium condensed mercury

temperature rise over ambient no load 19 ©°C
temperature full load 21 ©°C

LIMITING VALUES (Absolute limits)

Peak inverse voltage V, invp © max. 15 kV  max. 2.5 kV
(Frequency f = max. 150 Hz max. 150 Hz)
Output current Iy = max. 3 A max. S5 A
(Averaging time Tav = max. 10 s max. 10 s)
Peak anode current lap = max. 12 A max. 20 A
Surge current Isurge = max. 120 A max. 200 A
(Duration T = max. 0.1 s max. 0.1 s)
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DCG6/18

LIMITING VALUES (Absolute limits) (continued)

Peak inverse voltage Va invp 15 10 2.5 kV
Condensed mercury ‘

temperature tHg 1) 25-55 25-60 25-75 °C
Ambient'temperature tamb 2) 15-35  15-40 15-55 ©C

MECHANICAL DATA (Dimensions in mrm)

Base : Super Jumbo with bayonet max 72
Anode connector : 40619 74-4?_,‘1'07
M6+ 4 &
- Socket + 2422 511 01001
Net weight 1 450 g -
©
oy
No
88
'
[ i1

Mounting position : vertical with base down

1y 1f the equipment is started not more than twice daily, it is permitted to apply
high tension at a condensed mercury temperature of 20 °C

2) With natural cooling
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DCG6/18

MAXIMUM OPERATING CONDITIONS

Transformer regulation and voltage drops in the tubes are neglected.

Peak inverse voltage V, invp, =15 kV

Transformer Qutput Output Power

Circuit l) voltage voltage current output
Vir (KVRMS) Vo (kV) Io (A) Wo (kW)

a 5.3 4.8 6 28.8

b 10.6 9.6 6 57.6

c 6.1 7.2 9 64.8

d 10.6 14.4 9 130

e 5.3 6.2 18 112

£ 5.3 6.7 12 80.4

z 10.6 13.5 12 162

Peak inverse voltage Vy invp ~ 2.5 kV

Transformer Output Output Power

Circuit 1) voltage voltage current output
Vir (KVRMS) Vo (kV) I, (A) W, (kW)

a 0.88 0.79 10 7.9

b 1.76 1.58 10 15.8

c 1.02 1.19 15 17.9

d 1.76 2.38 15 35.8

e 0.88 1.03 30 30.9

f 0.88 1.13 20 22.6

g 1.76 2.26 20 45.2

1y For circuits see page 8in front of this section.

Februarv 1968

I



DCG6/18

TYPICAL OPERATING CHARACTERISTICS

Peak inverse voltage Vy inyp, = max. 15 kV 2)
Transformer Output 3) Output Power
Circuit 1) voltage voltage current output
Vir (KVRMS) V, (kV) I, a) W, (kW)
a 4.8 4.0 6 24
b 9.6 8.0 6 48
c 5.55 6.0 9 54
d 9.6 ©12.0 9 108
e 4.8 5.15 18 93
f 4.8 5.6 12 67
g 9.6 11.2 12 134

l) For circuits see page 8 in front of this section

2) This value corresponds to a nominal peak inverse anode voltage of 13.6 kV,
allowing a mains voltage fluctuation of + 10 %

3) Tube voltage drop and losses in transformer, filter, etc., amounting to 8%
of the output voltage across the load, have already been deducted

“ February 1968
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DCG6/18GB

HIGH-VOLTAGE

MERCURY-VAPOUR RECTIFYING TUBE

MECHANICAL DATA Dimensions in mm
Base : Jumbo 4p with bayonet
max 72
Socket 12422 511 02001 RTET T
744;37_0.1
Anode

connector : 40619

297+4

For further data and curves of this type
please refer to type DCG6/18
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DCG6/6000

GRID-CONTROLLED HIGH-VOLTAGE
MERCURY-VAPOUR RECTIFYING TUBE

-

QUICK REFERENCE DATA
Peak inverse voltage V, invp = max. 13 kV
Peak forward voltage Vap max. 13 kV
Output current Iy max. 1 A
Peak anode current Iy max. 4 A
Negative grid voltage —Vg max. 300 V
Peak grid current Igp max. 50 mA
HEATING: direct; filament oxide-coated

Filament voltage = 5 Vv

Filament current = 6.5 A

Cathode heating time = min. 00 s

Phase shift of 900 + 30° between V, and Vf and use of a centre-tapped fila -

ment transformer are recommended.

After transport and after a long interruption of service a waiting time of at
least 60 minutes between the switching on of the filament voltage and the
switching on of the anode voltage should be observed.

CAPACITANCES
Anode to grid

Grid to cathode

TYPICAL CHARACTERISTICS
Arc voltage
Ionization time

Deionization time

Varc (Ia

Tion

Tdion

=1A)

1

10
250

pF
pF
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DCG6/6000

LIMITING VALUES (Absolute limits)

When the anode voltage V, is negative,
the grid voltage must never be positive

Peak inverse voltage Vyiny, = max. 13 kV
(Frequency i b max. 150 Hz)
Peak anode voltage Vap = max. 13 kV
Output current Io = max. 1 A
(Averaging time Tov = max. 10 s)
Peak anode current Iap = max. 4 A
Surge current : Isurge = max. 40 A
(Duration T = max. 0.1 s)
Negative grid voltage 1) -Vg = max. 300 V
Grid current 1 = max. 10 mA
(Averaging time ”Igav = max. 10 s)
Peak grid current Igp = max. 50 mA
Peak inverse voltage Va invp = 13 kV
Condensed mercury temperature 2) tHg = 25to 55 ©°C
Ambient temperature 3) tamb = 15to 30 ©C
Peak inverse voltage Va invp = 10 kV
Condensed mercury temperature 2) tHg = 25to 60 ©C
Ambient temperature 3) tamb = 15t0 35 ©C

l) Before conduction

2) If the equipment is started not more than twice daily it is permitted to apply
high tension at a condensed mercury temperature of 20°C

30 o )
) With natural cooling 772 2460

| l November 1973
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DCG6/6000

MECHANICAL DATA (Dimensions in mm)

120
Base : Super jumbo with bayonet B max52

Socket 1 2422 511 01001

Anode cap : 40616 1) k
Net weight: 240 g

215%10
max242

T

7208329

Mounting position: vertical with base down

1) This cap must always be mounted on the tube, thus also during preheating
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DCG6/6000

OPERATING CONDITIONS

Transformer regulation and voltage drops in the tubes are neglected.

Grid voltage Vg (Va invp = 13kV) = =100 V
Grid voltage Vg (Vy invp, =10kV) = ~-50 V
Grid current Ig = 1 mA
Peak inverse voltage V, invp, = 13 kV
. Transformer Output Output Power
Circuit l) _ voltage voltage current output
Vir (KVRMS) Vo (kV) Io (A) Wo (kW)
a 4.6 4.1 2 8.3
b 9.2 8.3 2 16.6
c 5.3 6.2 3 18.6
d 9.2 12.4 3 37.2
e 4.6 5.4 6 32.4
f 4.6 5.8 4 23.4
g 9.2 11.7 4 46.8
Peak inverse voltage V, invp = 10 kV
Transformer Output Output Power
Circuit 1) voltage voltage current output
Vir (KVRMS) Vo (kV) I, (A) W (kW)
a 3.5 3.2 2 6.4
b 7 6.4 2 12.8
c 4.1 4.8 3 14.4
d 7 9.6 3 28.8
e 3.5 4,1 6 24.8
f 3.5 4.5 4 18
g 7 9 4 36

1) For circuits see page 8 in front of this section
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_ DCG7/7100
6786 DCG771008

GRID-CONTROLLED HIGH-VOLTAGE
MERCURY-VAPOUR RECTIFYING TUBE

QUICK REFERENCE DATA
Peak inverse voltage Va invy, = max. 15 kV
Peak forward voltage Vap = max. 15 kV
Output current Iy = max. 10 A
Peak anode current . Iap = max. 45 A
Peak grid voltage Vgp = max. 600 V

CATHODE : oxide-coated

HEATING: indirect, cathode connected to heater

Heater voltage ' Ve = 5V
Heater current I = 14 A
Cathode heating time Tw = min. 10 min.

After transport and after a long interruption of service a waiting time of at
least 45 minutes betweenthe switching on of the heater voltage andthe switch-
ing on of the anode voltage should be observed. Moreover, 10 minutes after
having switched onthe heater voltage, preheating of the anode must be started
by connecting the anode to a supply voltage Vp = max. 500 V via a resistor
limiting the current Io to 6 A.

TYPICAL CHARACTERISTICS

Arc voltage Varc (Ia =15A) = 12 V

Equilibrium condensed mercury .

temperature rise over ambient no load 27 ©°C
temperature full load 30 ©°C

e | .



DCG7/100
DCG7/100B

LIMITING VALUES (Absolute limits)

Peak inverse voltage \'A invp = max. 15 kV
(Frequency f = max. 150 Hz)

Peak anode voltage Vap = max. 15 kV

Output current for continuous

operation Iy = max. 10 A
(Averaging time Tav = max. 10 s)

Output current for intermittent

operation Ip = max. 15 A
(Averaging time Tav = max. 10 s)
Peak anode current Iap = max. 45 A
Surge current Isurge = max. 600 A
(Duration T = max. 0.1 s)
Peak grid voltage Vgp © = max. 600 V
Grid resistor Rg = max. 20 k@
Peak inverse voltage Va invy = 15 10 kV
Condensed mercury temperature Ly tHg = 25to 60 25to 65 ©C
Ambient temperature 2) tamb = 10t030 10t 35 °C

l) If the equipment is started not more than twice daily it is permitted to apply
high tension at a condensed mercury temperature of 20 °C.

2) With natural cooling. The tube can be operated at higher ambient tempera-
tures than the stated maxima, when the difference between the ambient and
the condensed mercury temperature (30 ©C with natural cooling) is reduced
by an air flow directed at the bulb just above the base. A reduction to less
than 10 OC can easily be obtained with a simple airjet.
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DCG7/100
DCG7/100B

MECHANICAL DATA Dimensions in mm
d

0
N
3
S

Riy
f
R

A
RS 8§75
’u/gze 4—5z08330 ™1
DCG7 /100B
DCG7 /100

— Anode connector : 40620

Mounting position: vertical with anode terminal up

Net weight: 1200 g
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DCG7/100
DCG7/100B

HHHT

MAXIMUM OPERATING CONDITIONS

Peak inverse voltage V, invp = 15 kV 2)
Transformer Output Output Power
Circuit 1) voltage voltage current output
Vir (KVRMS) Vo (kV) I, (A) ‘ W, (kW)
a 5.3 4.8 20 96
b 10.6 9.6 20 192
c 6.1 7.2 30 216
d 10.6 14.4 30 432
e 5.3 6.2 60 372
£ 5.3 6.7 40 268
g ' 10.6 13.5 40 540

TYPICAL OPERATING CONDITIONS

Peak inverse voltage V, invp = 15 kv 3)
Transformer Output 4) Qutput Power
Circuit l) voltage voltage current output

Vir (KVRMS) |V, (kV) I, (A) Wo (kW)
a 4.8 4 20 80
b 9.6 8 20 160
c 5.55 6 30 180
d 9.6 12 30 360
e 4.8 5.15 60 309
f 4.8 5.6 40 224
g 9.6 11.2 40 448

1) For circuits see page 8 in front of this section
2) Transformer regulation and voltage drops in the tubes are neglected

3) This value corresponds to a nominal peak inverse anode voltage of 13.6kV,
allowance being made for mains voltage fluctuations of £ 10 %

4) Tube voltage drop and losses in transformer, filter, etc., amounting to 8%
of the output voltage across the load, have already been deducted

4 February 1968
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6508 MAINTENANCE TYPE DCG9/20

HIGH-VOLTAGE
MERCURY-VAPOUR RECTIFYING TUBE

QUICK REFERENCE DATA
Peak inverse voltage Va invp = max. 21 kV
Output current I, = max. 2.5 A
Peak anode current Iap = max. 10 A

HEATING: direct; filament oxide-coated

Filament voltage Vi o= 5 V
Filament current I = 13.5 A
Cathode heating time Ty = min. 90 s

Phase shift of 900 + 30° between V, and Vi and/or use of a centre-tapped
filament transformer are recommended

After transport and after a long interruption of service a waiting time of at
least 60 minutes between the switching on of the filament voltage and the
switching on of the anode voltage should be observed

LIMITING VALUES (Absolute limits)

Peak inverse voltage Va invp, = max. 21 15 10 kV
(Frequency f = max. 150 150 150 Hz)
Output current I, = max. 2.5 2.5 2.5 A
(Averaging time Tav = max. 30 30 30 s)
Peak anode current Iap = max. 10 10 10 A
Surge current Isurge = max. 100 100 100 A
(Duration T = max. 0.1 0.1 0.1 s)
Condensed mercury
temperature 1) tHg = 25-45  25-50  25-60 ©C
Ambient temperature %) tamb = 15-30 15-35  15-45 OC

l) If the equipment is started not more than twice daily it is permitted to apply
high tension at a condensed mercury temperature of 200C-

2y With natural cooling

April 1970
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DCGS/20

TYPICAL CHARACTERISTICS

Deionization time Tdion < 500 wus
Ionization time v Tion - < 10 ps
Arc voltage Vare (Ia =2.5A) = 12 V

MECHANICAL DATA Dimensions in mm
Anode connector: 40620

[
Anode cap : 40616 1
Net weight :0.75¢g
A
a 0
¥ B
&R
b / ™
sl [ 1o | ot f 4
- g ‘
v 8 EUd o
- ©
Mounting position: vertical with base down Uu & J[
B

The anode cap 40616 must always be mounted on the tube, thus also duriﬁg pre-
heating

OPERATING CONDITIONS
Transformer regulation and voltage drops in the tubes are neglected

Peak inverse voltage Vg, invp =21 kV

Transformer Output Output Power

Circuit 1) voltage voltage current output
Vir (KVRMS) Vo (kV) Iy (&) Wo (kW)

a 7.4 6.7 5 33.5

b 14.8 13.4 5 67

c 8.6 10 7.5 75

d 14.8 20 7.5 150

e 7.4 8.7 15 130

f 7.4 9.5 10 95

g 14.8 19 10 190

1) For circuits see page 8 in front of this section

2 April 1970



5870 DCG12/30

GRID-CONTROLLED HIGH-VOLTAGE
MERCURY-VAPOUR RECTIFYING TUBE

QUICK REFERENCE DATA
Peak inverse voltage V, invp max. 27 kV
Peak forward voltage Vap max. 27 kV
Output current I, max. 2.5 A
Peak anode current Iap max. 10 A
Negative grid voltage -—Vg max. 300 V
Peak grid current Igp max. 125 mA

HEATING: direct; filament oxide-coated

Filament voltage . Vi 5 V
Filament current If 13.5 A
Cathode heating time Ty min. 90 s

Phase shift of 90° £ 30° between V, and V¢ and use of a centre-tapped filament
transformer are recommended

After transportand after a long interruption of service a waiting time of at least
60 minutes between the switching on of the filament voltage and the switching on
of the anode voltage should be observed

CAPACITANCES

Anode to grid Cag 4 pF
Grid to cathode Cg 13 pF
TYPICAL CHARACTERISTICS

Deionization time Tdion < 500 wus
Ionization time Tion < 10 us
Arc voltage Varc (Ig = 2.5 A) 12V

—
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DCG12/30

LIMITING VALUES (Absolute limits)

When the anode voltage V, is negative, the grid voltage must never be positive

Peak inverse voltage Va invp max. 27 kV
(Frequency f max. 150 Hz)
Peak anode voltage Vap max. 27 kV
Output current I max. 2.5 A
(Averaging time Tavy max. 30 s)
Peak anode current Iap max. 10
Surge current Isurge max. 100 A
(Duration T max. 0.1 8)
Negative grid voltage "Vg max. 300 V1)
Grid current Ig max. 25 mA
(Averaging time Tav max. 30 s)
Peak grid current Igp max. 125 mA
Va invp 27 21 15 13 10 kV

tHg 2) 30-40  30-45 25-50 25-55 25-60 OC
tamb S)  20-25  20-30  15-35 15-40 15-45 OC

1) Direct voltage; before conduction

2) If the equipment is started not more than twice daily it is permitted to apply
high tension at a condensed mercury temperature which is 5 °C less than the
values mentioned in the table

3) With natural cooling

2 | j November 1973



DCG12/30

MECHANICAL DATA (Dimensions in mm) 0
Anode connector: 40620 ‘73'(')“"
[<e}
Anode cap . 40616 \f»]' Y
This cap must always be mounted on / \1\
the tube, thus also during preheating NE
\
Net weight: 0.7 kg . e r=
e 3
e
< 35 > I (&
3.2 § 3
4 <>C! ’
B2 (0 | O
o=
LS P
v 88 &8
AR  — ]
T
7ORT38
Mounting position: vertical with base down
OPERATING CONDITIONS
Transformer regulation and voltage drops in the tubes are neglected
Grid voltage Vg (Vg invp, = 27 kV) -100 V
Grid voltage Vg (Vg invp = 10 kV) -50 V
Grid current Ig 2 mA '___-
Peak inverse voltage V, invp ~ 27 kV -
Transformer Output Output Power
Circuit 1) voltage voltage current output
Vir (KVRMS) Vo (kV) Ip(A) Wo (kW)
a 9.5 8.6 5 43
b 19.1 17.2 5 86
c 11 12.9 7.5 97
d 19.1 25.8 7.5 194
e 9.5 11.2 15 168
f 9.5 12.1 10 121
g 19.1 24.3 10 243
l) For circuits see page 8 in front of this section
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3B28 DCX4/1000

HIGH-VOLTAGE
XENON-FILLED RECTIFYING TUBE

QUICK REFERENCE DATA
Peak inverse voltage Va invy, max. 10 kV  max. 5 kV
Output current I max. 0.25 A max. 0.5 A
Peak anode current Iap max. 1 A max. 2 A

HEATING : direct; filament oxide-coated

Filament voltage \/ 2.5V
Filament current It » 5 A
Cathode heating time Ty min. 10 s

Phase shift of 90° + 30° between V, and Vi and use of a centre-tapped fila-
ment transformer are recommended. In order to obtain a low ignitionvoltage

the voltage on pin 4 should be positive with respect to pin 1 at the moment of

oiage P 4 sSaould 2e POSILLY Iespect 10 neg

ignition.

TYPICAL CHARACTERISTICS
Arc voltage Vare (I =0.5 A) 12 Vv

LIMITING VALUES (Absolute limits)

Peak inverse voltage YV, inv max. 10 kV  max. 5 kV
(Frequency f p max. 150 Hz max. 500 Hz)
Output current I max. 0.25 A max. 0.5 A
(Averaging time Tay max. 15 s max. 15 s)
Peak anode current Iap max. 1 A max. 2 A
Surge current Isurge max. 20 A max. 20 A
(Duration T max. 0.1 s max. 0.1 s)
Ambient temperature tamb -55t0+75 ©C -55to+75 ©OC

e | .



DCX4/1000

MECHANICAL DATA (Dimensions in mm)
Base : medium 4p with bayonet

—s»  Anode
Connector : 40619

Net weight: 100 g

Mounting position: arbitrary

<Jmax53
%
il
38
X T
g
S /
T v
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DCX4/1000

OPERATING CONDITIONS

Transformer regulation and voltage drops in the tubes are neglected.

Peak inverse voltage Vg mvp =10 kV
Transformer Output Output Power
Circuit 1) voltage voltage current output
Vir (KVRMS) Vo (kV) I, (A) W, (kW)
a 3.5 3.2 0.5 1.6
b 7.1 6.4 0.5 3.2
c 4.1 4.8 0.75 3.6
d 7.1 9.6 0.75 7.2
e 3.5 4.1 1.5 6.2
f 3.5 4.5 1.0 4.5
g 7.1 9.0 1.0 9.0
Peak inverse voltage Vg invy = 5 kV
1 Transformer Output Output Power
Circuit ™) voltage voltage current output
Vir (KkVRMS) Vo (kV) Iy (A) W (kW)

a 1.8 1.6 1.0 1.6
b 3.5 3.2 1.0 3.2
c 2.0 2.4 1.5 3.6
d 3.5 4.8 1.5 7.2
e 1.8 2.1 3.0 6.2
f 1.8 2.2 2.0 4.5
g 3.5 4.5 2.0 9.0

Ly For circuits see page 8 in front of this section
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4B32 DCX4/5000

HIGH-VOLTAGE
XENON-FILLED RECTIFYING TUBE

QUICK REFERENCE DATA
Peak inverse voltage Va invp max. 10 kV
Output current _ I, max. 1.25 A
Peak anode current Iap max. 5 A

HEATING: direct; filament oxide-coated

Filament voltage Vi 5V
Filament current I 7.1 A
Cathode heating time Ty min. 30 s

Phase shift of 90° + 30° between V, and Vf and use of a centre-tapped fila-
ment transformer are recommended. In order to obtain a low ignition voltage
the voltage on pin 4 should be positive with respect to pin 2 at the moment of

ignition.

TYPICAL CHARACTERISTICS

Arc voltage Varc (I =1.25 A) 12V —
LIMITING VALUES (Absolute limits) _—
Peak inverse voltage Va invp, max. 10 kV
(Frequency f max. 150 Hz)
Output current I, max. 1.25 A
(Averaging time Tay max. 15 s)
Peak anode current Iap max. 5 A
Surge current Lsurge max. 50 A
(Duration T max. 0.1 s)
Ambient temperature tamb -55to +70 °C
April 1970 “ ” 1



DCX4/5000

MECHANICAL DATA (Dimensions in mm) Bgmax
Base ¢ Jumbo 4p ’11151
Socket : 2422 511 02001 Tn$ i
Anode connector: 40619 S
Net weight : 190 g
s
Mounting position: arbitrary —
OPERATING CONDITIONS
Transformer regulation and voltage drops in the tubes are neglected.
Peak inverse voltage V, invp =10 kV |
: Transformer Output Output Power
Circuit l) voltage voltage current output
Vir (KVRMS) | Vo (kV) I, (A) W (kW)
a ' 3.5 3.2 2.5 8
b 7.1 6.4 2.5 16
c 4.1 4.8 3.75 18
d 7.1 9.6 3.75 36
e 3.5 4.1 7.5 31
f 3.5 4.5 5.0 22.5
g 7.1 9.0 5.0 45

l) For circuits see page 8 in front of this section
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8270 ZT1000
8482 ZT1001

GRID-CONTROLLED HIGH-VOLTAGE
MERCURY-VAPOUR RECTIFYING TUBES

QUICK REFERENCE DATA
Peak inverse voltage Va ian max. 21 15 2.5 kV
Peak forward voltage Vap max. 21 15 2.5 kV
Output current Io max. 2.5 3 5 A
Peak anode current Iap max. 10 12 20 A

HEATING : direct; filament oxide coated

Filament voltage Vg 5 v 1
Filament current Ig 13 A
Waiting time Ty min. 90 s 2

TYPICAL CHARACTERISTICS

Deionization time Tdion < 500 wus
Ionization time Tion < 10 us
Arc voltage Vare (o = 3 4) 12 Vv

LIMITING VALUES (Absolute limits)

Peak inverse voltage Va inv, max. 21 15 2.5 kv 3
Peak forward voltage Vap max. 21 15 2.5 kv
Output current Iy max.2.5 max. 3 max. S5 A 4)
Peak anode current Iap max. 10 max. 12 max. 20 A
Surge current Isurge max.100 max.120 max.200 A )
Negative grid voltage —Vg max.300 max.300 max.300 V 6)
Grid circuit resistance Rg 2::{ 1(1)8 E:; 138 2:}1{ 1(1)8 Eg 7

H23%5%7) see page 2
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ZT1000
ZT1001

il

TEMPERATURE LIMITS (Absolute limits)

Peak inverse voltage Va invy, 21 15 10 2.5 kv
Condensed mercury

temperature tHg 25-45 25-55 25-60 25-75 OC 8
Ambient temperature tamb 15-30 15-35 15-40 15-55 ©C 9)

1y Phase shift of 90° + 30° between Va and Vg and/or use of a centre-tapped
filament transformer are recommended.

2) For average conditions, i.e. temperature within limits and proper distri-
bution of mercury (see page5).
After transport and also after a long interruption of service alonger waiting
time is required before anode voltage is applied to ensure proper distribution
of the mercury. In general, a time of 60 minutes will be sufficient.

3) f max. 150 Hz

4 T,y max. 30s

5) T max. 0.1 s

6) Direct voltage; before conduction
7y Recommended value 33 k2

8) If the equipment is started not more than twice daily it is permitted to apply
high tension at a condensed mercury temperature of 20 °C.

9y Approximate values with natural cooling.

The ambient temperature is defined as the temperature of the surrounding

air and should be measured under the following conditions:

a. normal atmospheric pressure

b. the tube should be adjusted to the worst probable operating conditions

c. thetemperature should be measured when thermal equilibrium has been
reached

d. the distance of the thermometer from the envelope shall be 75 mm
(measured in the plane perpendicular tothe main axis of the tube at the
height of the condensed mercury boundary)

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

2 February 1968



ZT1000
ZT1001

MECHANICAL DATA Dimensions in mm
Net weight: 0.75 kg
ZT 1000 ZT 1001
] il
- ) ¥
7 <\ 7 N A
//f \\ o ! \ S
/ \ =3 / \ &
i \ / \\
A — N | P IV |
l_ 1200 | - 120° _l
3% e
750 | H +
e MAX 70 PR max75% 5
o) ™
/
q
.\
U 7208327 y v ‘n' —-—7‘208328‘[
Base: Super Jumbo with bayonet Base: Jumbo 4p with bayonet
Socket 1 2422 511 01001 Socket 12422 511 02001

Anode connector: 40620 Anode connector: 40620

Anode cap 1 40616 Anode cap 1 40616

Mounting position: vertical with base down

The anode cap 40616 is not delivered with the tube but must always be mounted on
the tube, thus also during preheating.

Febhruarv 1968 l I | ’ 3



ZT1000
ZT1001

OPERATING CONDITIONS

Transformer regulation and voltage drop in the tubes have been neglected

Grid voltage Vg Va invp ~ 21 kV) -100 V
Grid voltage Vg (Va invy = 10 kV) -50 V
Grid current Ig 2 mA
Peak anode inverse voltage Vg invp = 21 kV
Transformer Output Output Output
Circuit 1) voltage voltage current power
Vtr (kVRMS) Vo (kV) Io A) Wo (kW)
a 7.4 6.7 5] 33.5
b 14.8 13.4 S 67
c 8.5 10 7.5 75
d 14.8 20 7.5 150
Peak anode inverse voltage Vy invp ~ 15 kv
Transformer Output Output Output
1 ~ .
Circuit ) voltage voltage current power
Vir KVRMS) Vo (kV) Io (A) Wy (kW)
a 5.3 4.8 6 28.8
b 10.6 9.6 6 57.6
d 6.1 7.2 9 64.8
d 10.6 14.4 9 130

1) See page 8 in front of this section

i I February 1968
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872A 2Y1000
8008 ZY1001
- 2Y1002

HIGH-VOLTAGE
MERCURY-VAPOUR RECTIFYING TUBES

QUICK REFERENCE DATA
Peak inverse voltage ‘ Va invp max. 13.5 7 kv
Output current Iy max. 1.5 1.75 A
Peak anode current Iap max. 6 7 A

HEATING : direct; filament oxide coated

Filament voltage Vi SV
Filament current If 7 A
Waiting time (tHg > 25 0C) Tw min. 30 s

A phase shift of 90° + 30° between V, and V¢ and the use of a centre-tapped
filament transformer are recommended.

When the condensed mercury temperature tHg < 25 °C the waiting time can be
found with the aid of the curve on page A.

After transport or after long interruptions of operation the waiting time need
not be prolonged.

TYPICAL CHARACTERISTICS
Arc voltage Varc (o = 1.5 A) 12 v

—
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ZY1000
Z2Y1001
ZY1002

EERERRL]

LIMITING VALUES (Absolute limits)

Mains frequency £

Peak inverse anode voltage Va invp

Output current Io
(Averaging time Tyy

Peak anode current Iap

Peak surge current Isurgep
(Duration

Condensed mercury temperature tHg

Ambient temperature tamb

up to 150
max.13.5
max. 1.5
max. 10
max. 6
max. 50
max. 0.1

25 to 55

10 to 30

150 Hz
7 kv
1.75 A
10 s)

7 A

50 A
0.1 s)

25t 70 °c b
1010 45 °C 2

1y If the equipment is started not more than twice daily, it is permitted to apply
the high tension at a condensed mercury temperature of 20 °C.

2) Approximate values with natural cooling. The tube may be operated at higher
ambient temperatures than the stated maxima, provided the difference be-
tween ambient and condensed mercury temperature (approximately 25 0C
with natural cooling) is reduced by an air flow directed to the bulb just above
the base. A reduction of the difference to less than 10 °C can easily be ob-
tained with a simple air jet. Maximum life and best performance will be ob-
tained when the condensed mercury temperature is kept at approx. 35 OC.
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ZY1000
ZY1001
ZY1002

MECHANICAL DATA

Net weight: 200 g

Méb—

ZY1000
max58.7
max52.5"
’1;4_.{.'
R
©
85
3 5
g g

Base : Jumbo 4p with

bayonet

Socket: 2422 511 02001

Anode

connector: 40619

Dimensions in mm

ZY1001 ZY1002
max56.7 max58.7
max525, max525 |
14
1#‘—’/»‘1 a-| F—é'—m- -
gk R
Mé— = An M4 —
< &
LN N
ER :
g3 £
£
f
f 7%
a
|
.
®
o e
Base : Super Jumbo Base : Goliath
with bayonet
Socket: 2422 511 01001 -
Anode Anode
connector: 40619 connector: 40619

. Mounting position: vertical with base down

April 1975
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ZY1000
ZY1001
ZY1002

OPERATING CONDITIONS

Rectifier circuits

lo

L
ol
X
z
— b
o
|

Maximum operating conditions

AAA

AAMAAAAA

VWWWWWY
——V ]

Vi

EIEIE]

Transformer losses and voltage drops in the tubes have been neglected.

E Peak inverse voltage Vg4 invp = 13.5kV
E Transformer Output Output -Output
Circuit voltage voltage current power
Vir &V, RMS) Vo kV) I, A) Wo (kW)
a 4.75 4.3 3.0 12.9
b 9.55 8.6 3.0 25.8
c 5.50 6.45 4.5 29
d 9.55 12.9 4.5 58
4 I' “ February 1968



£ZY1000
ZY1001
ZY1002

OPERATING CONDITIONS (continued)

Typical operating conditions

Peak inverse voltage Va4 invp =12.3 kV (max.13.5 kV l) )

. . Transformer Output Output Output
Circuit voltage voltage ) current power
Vir KV, RMS) Vo (kV) Ip (A) Wo (kW)
a 4.35 3.6 3.0 10.8 -

b 8.7 7.2 3.0 21.6

c 5.0 5.4 4.5 24.3

d 8.7 10.8 4.5 48.6

1) Corresponding with mains voltage fluctuations of 10%

2y Tube voltage drops and losses in transformer, filter, etc., amounting to
8% of the voltage across the load, have already been deducted.
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GENERAL

Reed contact units

GENERAL
REED CONTACT UNITS

Definitions

Reed contact unit

A reed contact unit is an assembly containing contact blades, some or all of magnetic
material, sealed in an envelope.

Must-not-operate value

The must-not-operate value is the stated limit of the magnetic field at which the reed
contact unit shall not physically operate,

Must-operate value

The must-operate value is the stated limit of the magnetic field at which the reed contact
unit shall physically operate.

Operate time

The operate time is the time between the instant of the application of a specified magnetic
field to a specific contact circuit and the instant of the first physical closing (or opening)
of this specific contact circuit. The operate time does not include bounce time.

(Unless otherwise indicated).

Bounce

Bounce is a momentary reopening of a contact after initial physical closing, or a momen-
tary reclosing after initial physical opening.

Bounce time

The bounce time is the interval of time between the instant of first physical closing (or
opening) and the instant of the final physical closing (or opening) of a specific contact
circuit).

Contact circuit

A contact circuit is the whole of the electrically conductive parts of a reed contact unit
which are intended to be connected in an external circuit,

Hold value

The hold value is the stated value of the magnetic field above which the operated reed
contact unit fullfills specified qualities, e.g. contact resistance, noise characteristics etc.
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Reed contact units

GENERAL

Contact circuit resistance (also contact resistance)

The contact circuit resistance is the resistance of the contact circuit under specified
conditions of measurement.

Must-not-release value

The must-not-release value is the stated limit of the applied magnetic field at which the
operated reed contact unit shall remain physically operated.

Must-release value

The must-release value is the stated limit of the magnetic field at which the operated
reed contact unit shall physically release.
Release time

The release time is the time between the instant of the disconnection of a specific mag-
netic applied field to a specific contact circuit and the instant of the first opening (or
closing) of this specific contact circuit. The release time does not include bounce time.
Saturation

The saturation is the magnetic condition, arbitrarily defined, at which the performance
of the reed contact unit is unaffected by further increase of the applied magnetic field.

The saturate value is the arbitrarily defined value of the magnetic field at which the reed
contact unit reaches saturation.

7270092

AT
saturate value

<—— must operate value

-<+— hold value

must not __ -— must not operate value

release value

must release value —»

time

2 March 1974



OBSOLESCENT TYPE RiI-12

DRY REED SWITCH

Miniature dry reed switch hermetically sealed in a gas-filled glass capsule.

Single-pole, single-throw type, having normally open contacts, and containing two
magnetically actuated reeds. The switch is of the double-ended type andmay be ac-
tuated by means of either an electromagnet or a permanent magnet or combinations
of both. The switch is intended for use intelephone equipment and other applications

where exceptional reliability is required. -

QUICK REFERENCE DATA

Contact
Switched power
Switched voltage
Switched current
Failure rate

S.P.S.T. normally open

max. S W
max. 65 V
max. 100 mA
<5x1078

MECHANICAL DATA

Contact material

Contact arrangement

Terminal finish

Resonant frequency of single reed
Net weigth

Mounting position

317min tinned

i

Dimensions in mm

gold

normally open
tinned

approx. 1650 Hz
approx. 0.6 g
any

317 min tinned

o,

o peomer =

{ }::—"' :f P08 max
le—— 283 max ——-——v]

46.10

Mounting

4547 17210629

The leads should not be bent nearer than 2 mm to the glass-to-metal seals.

Stress on the glass-to-metal seals should be avoided.

The robustness of terminations is tested according to IEC Publication 68-2-21.

test Ua (load 2.75 kg), Ub (load 1 kg, 2 bends), and Uc.

Care must be taken to prevent stray magnetic fields from influencing the operating
and measuring conditions.
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RI-12

Soldering

The switch may be soldered direct into the circuit but heat conductedto the glass-to-
metal seals should be kept to a minimum by the use of a thermal shunt.

Dip-soldering is permitted to a minimum of 4 mm from the seals at a solder tem-

perature of 240 °C during maximum 10 s.

Solderability

Solderability is tested according to IEC Publication 68-2-20, test T, solder globule

method.

CHARACTERISTICS

Non-operative

Breakdown voltage min.
Insulation resistance, initial (V = 100 V) min.

without test coil

Capacitance . .
P with earthed test coil

Non-operative ampere turns max.
Operative
Operating ampere turns max.
P . . . ) av.
Operating time, including bounce

max.
Switched current max.
Hold
Hold ampere turns min.
Current through closed contacts max.

. s min.

Contact resistance, initial

max.
Release
Release ampere turns max.
Release time max.
Switched current max.
Switched power max.

1000
109
0.70
0.35
30

27

60
150

15
50
100

w

v
M2

pF

pF
A.T. 1)
A.T. 1)
ms l)2)
ms 1)2)
mA
A.T. D)
A

me 1)3)
m 1)3)
AT b
us 1)2)
mA

1) Measured in a standard coil of 5000 turns of 42 SWG single enamelled copper wire
on a coil former of 25.4 mm winding length and a core diameter of 8.75 mm.

2) Measured with 80 A.T.
3) Measured with 40 A. T.
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RI-12

LIMITING VALUES (Absolute max. rating system)

See also "Life expectancy and reliability"

Switched power max. 5 W

Switched voltage max. 65 V
Switched current max. 100 mA

surge (T = max. 100 ns) max. 1.5 A
min. =55 ©°C

Temperature, operating max +80 °C

LIFE EXPECTANCY AND RELIABILITY

End of life is assumed to be reached when:

a) the contact resistance exceeds 12 for no load conditions or 2.5 2 for loaded con-
ditions

b) the release time exceeds 2.5 ms (latching or contact sticking)

No load conditions

Life expectancy min. 107 operations with a failure rate of less than 5.5 x 10”9 with
90% confidence level.

Loaded conditions

Life'expectancy min. 5x 100 operations with a failure rate of less than 108 with
90% confidence level.

If inductive loads are to be interrupted, contact protection is recommended (diode or
RC network).

Reliability - testing-conditions

Capacitive loading resulting in a peak current of 0,8 A ij/ip = 1.4, T = 80 ns to
100 ns. see Fig.1. Nominal switched voltage 50V, nominal switched current 100 mA.

Under these conditions a life of more than 5 x 106 operations can be reached with a
failure rate of less than 8.5x 10~9.
Remark

Higher loads may be switched if a reduced life expectancy and reliability are accept-
able. The manufacturer should be consulted before doing so.
T

i

it

i2
\/ \/ ‘
7210630

Fig.1

October 1971 I ' ’ 3



Ri-12

SHOCK AND VIBRATION

Impact

Vibration:

: Acceleration 50 g during 11 ms, due to a force perpendicular to the flat

sides of the reeds.
Such an impact will not cause an open contact (no magnetic field present)
to close, nor a contact kept closed by an 80 A.T. coil to open.

Frequency range 50 Hz to 1500 Hz, acceleration 20 g due to a force per-
pendicular to the flat side of the reed.

Such a vibration will not cause an open contact (nomagnetic field present)
to close, nor a contact kept closed by an 80 A.T. coil to open.

November 1973



RI-20 SERIES

DRY REED CONTACT UNIT

Micro dry reed contact unit hermetically sealed in a gas-filled glass capsule.
Single-pole, single-throw type, having normally open contacts, and containing two mag-
netically actuated reeds. The contact unit is of the double-ended type and may be actuated
by means of either an electromagnet or a permanent magnet or combinations of both.
The device is intended for use in push buttons, relays or in similar devices, in conjunc-
tion with semiconductor devices.

QUICK REFERENCE DATA

Contact S.P.S.T. normally open
Switched power max. 10 w :
Switched voltage max. 100 v
Switched current max. 500 mA
Contact resistance (initial) 140 mQ

The RI-20 series comprises the types RI-20/3A, RI-20/3B, and R1-20/3C with the
following basic magnetic characteristics, measured with the Standard coil.

RI-20/3A RI1-20/3B RI-20/3C
Operate range (At) 20 to 32 28 to 52 46 to 70
Release range (At) 8 to 22 8 to 32 12to 32

MECHANICAL DATA

Contact arrangement

Lead finish

Resonant frequency of single
Net mass

Mounting position

_@

7261219

reed

Mechanical strength

tinned

8281

+——— 23405 ————»I

Dimensions in mm

normally open
tinned

approx. 2900 Hz
approx. 0,16 g
any

tinned

—Vgous.

max

3ma:
not tinned

I | T
1
X >l L——15,Dmux~—>! L3"‘°"

} max

not tinned

4L6%05

| 72612201

The robustness of terminations is tested according to IEC Publication 68-2-21, test Ua
(load 2 kg), Ub (load 0,5 kg, 2 bends), and Uc (3 x 3609).

Mounting

The leads should not be bent nearer than 1 mm to the glass-to-metal seals.
Stress on the seals should be avoided.
Care must be taken to prevent stray magnetic fields from influencing the operating and

measuring conditions.

April 1975
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RI-20 SERIES

Soldering

The contact unit may be soldered direct into the circuit but heat conducted to the glass-
to-metal seals should be kept to a minimum by the use of a thermal shunt.

Dip-soldering is permitted to a minimum of 3 mm from the seals at a solder temperature
of 240 °C during maximum 10 s.

Solderability
Solderability is tested according to IEC Publication 68-2-20, test T, solder globule method.

Weldability
The leads are weldable.

The RI-20 SERIES comprises three types: RI-20/3A, RI-20/3B, and RI-20/3C

CHARACTERISTICS RI-20/3A

Not-operate

Breakdown voltage min. 400 A%
Insulation resistance, initial min. 103 MQ
—» Capacitance, without test coil max. 0,25 pF
coill | coil 1l | coil 1 1)
Must-not-operate value max. 20 i3 18 At
Operate
Must-operate value max. 32 18 26 At
2
Operate time, including bounce sz (1):3 2; Ez
. typ. 0,4 2) ms
Bounce time max. 0,7 2) ms
3
Contact resistance, initial zzx ;gg 3; gg
Not-release
Must-not-release vaiue min. 22 i3 i8 At
Release
Must-release value max. 8 6 8 At
Release time max. 50 2) HUs

Notes: see page 3

2 April 1975



RI-20 SERIES

CHARACTERISTICS RI-20/3B

Not-operate

Breakdown voltage min. 400 v
Insulation resistance min. 103 MQ
Capacitance, without test coil max. 0, 25 pF -
coil T | coil I | coittm 1y
Must-not-operate value max. 28 16 23 At
Operate
Must-operate value max. 52 25 40 At
2
.. . . typ. 0,5 %) ms
Operate time, including bounce max. 1.0 2) ms
. typ. 0,4 2) ms
Bounce time max. 0.7 2) ms
3
. s typ. 140 Y) me
Contact resistance, initial max. 300 3) no
Not-release
Must-not-release value min. 32 18 26 At
Release
Must-release value max. 12 8 11 At -
Release time max. 50 2) Us
1) Coil I : Standard coil )
Coil II : Recommended coil see page 6
Coil III: Miniature coil A according to MIL-S-55433B -

2) Measured with 100 At

3) Measured with 70 At , distance between measuring points: 41 mm.
Wire resistance typ. 2, 5 m2/mm.
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RI-20 SERIES

CHARACTERISTICS RI-20/3C

Not-operate

Breakdown voltage min. 400 v
Insulation resistance, initial min. 108 MQ
— Capacitance, without test coil max. 0,25 pF
coil I coil 11 coil III
Must-not-operate value max. 46 23 36 At
Operate
Must-operate value max. 70 31 53 At
2
. . . typ. 0,5 “) ms
Operate time, including bounce max. 1.0 2) ms
. typ. 0,4 2) ms
Bounce time max. 0.7 2) ms
3
. NN typ. 140 °) mS2
1
Contyact resistance, initia. max. 300 3) mo
Not-release
Must-not-release value min. 32 18 26 At
Release
Must-release value max. 8 ' 6 8 At
Release time max. 50 z) us

Notes: see page 3

4 April 1975



|| RI-20 SERIES

LIMITING VALUES (Absolute max. rating system )

Switched power max. 10 w
Switched voltage max. 100 v
Switched current max. 500 mA
Current through closed contacts max. 1 A
Temperature, storage and operaéing max. 125 °c l)
min. -55  °C

LIFE EXPECTANCY AND RELIABILITY

For life expectancy data end of life is defined as being reached when:

either a) the contact resistance once exceeds 1 Q for no-load conditions or 10 Q for
loaded conditions, measured 5 ms after energizing coil;

or b) the release time once exceeds 5 ms after de-energizing the coil (latching or
contact sticking).

No-load conditions (operating frequency 50 Hz)

Life expectancy min. 108 operations with a failure rate of less than 10-8 with a confidence
level of 90 %.
After each operation a) and b) are tested.

Loaded conditions (Resistive load: 12 V, 2 mA, operating frequency 50 Hz).

Life expectancy min. 107 operations with a failure rate of less than 10~8 with a confidence
level of 90 %.
After each operation points a) and b) are tested.

Note

Switching other loads involves different life expectancy and reliability. Consult us
beforehand.

SHOCK AND VIBRATION

Impact: Acceleration 50 g during 11 ms, due to a force perpendicular to the flat sides
of the reeds.
Such an impact will not cause an open contact (no magnetic field present) to
close, nor a contact kept closed by an 80 At coil to open.

Vibration:Frequency range 50 Hz to 2000 Hz, acceleration 10 g due to a force perpen-
dicular to the flat sides of the reeds.
Such a vibration will not cause an open contact (no magnetic field present)to
close, nor a contact kept closed by an 80 At coil to open.

1) Excursions up to 150 °C may be permissible. Consult us.
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RI-20 SERIES

COILS
Coil I: Standard coil

5000 turns of 42 SWG single enamelled copper wire on a coil former of 25,4 mm winding
length and a core diameter of 8,75 mm. )

Coil II, Recommended coil

5000 turns of 46 SWG single enamelled copper wire on a coil former of 7,1 mm winding
length, a core diameter of 3,7 mm and an outer diameter of 8,3 mm.

— Coil III: Miniature coil A according to MIL-5-55433B

10000 turns of 48 SWG single enamelled copper wire on a coil former of 19,05 mm
winding length and a core diameter of 4, 32 mm.

6 April 1975



RI-21 SERIES

DRY REED CONTACT UNIT

Micro dry reed contact unit hermetically sealed in a gas-filled capsule. Single-pole,
single-throw type, having normally open contacts, and containing two magnetically actu-
ated reeds. The contact unit is of the double-ended type and may be actuated by means of
either an electromagnet or a permanent magnet or combinations of both. The device is
intended for use in push buttons, relays or in simular devices, in conjunction with semi-

conductor circuits.

QUICK REFERENCE DATA

Contact
Switched power
Switched voltage
Switched current

Contact resistance (initial)

The RI-21 series comprises the types RI-21/3A, R1-21/3B, and RI-21/3C with the
following basic magnetic characteristics, measured in the Standard coil.

S.P.S.T. normally open

max. 10 w

max. 100 A%

max. 500 mA
140 mQ

Operate range (At)

Release range (At)

RI-21/3A RI-21/3B RI-21/3C
20 to 32 28 to 52 46 to 70
8 to 22 8 to 32 12 to 32

MECHANICAL DATA
Contact arrangement

Lead finish

Resonant frequency of single reed

Net mass

Mounting position

normally open
tinned

approx. 2900 Hz
approx. 0,16 g

any

April 1975 ' '



RI-21SERIES

Dimensions in mm

+——— 2305 —»t
| ; : .
tinned tinned
2,54 —= inne¢
ﬂm'ax i =T A__V e:nodl)‘(s
' 3max } ] ' | i 3max i
7261219 not tinned™ ' * 18,24 max =1 i e
- 46£05 | 72658581

Mechanical strength

The robustness of terminations is tested according to IEC Publication 68-2-21, test Ua
(load 1 kg), and Uc (3 x 360 °).

For all further data please refer to the RI-20 SERIES

2 April 1975



4349 to
4397

OBSOLESCENT TYPE

SURGE ARRESTORS

EXPLANATION OF PUBLISHED DATA

1. Starting voltage (Ignition voltage; Vign)

The specified minimum and maximum starting voltage values indicate the
voltage limits below which no ignition will take place and above which all
tubes will ignite.

2. Extinguishing voltage (Vexp)

At voltages equal to or lower than the voltage specified, the discharge is
extinguished.

w

Line voltage (Vline)

Surge arresters can be used for the protection of lines, the maximum oper-
-ating voltage of which does not exceed the value specified. It is clear that
sufge arresters can also be used for the protection of lines and apparatus to
which under normal conditions no voltage is applied.

4. Surge current (Isyrge)

The values specified for the maximum temporary current and the appartain-
ing period of time should be regarded asdesign values and are a measure for
the ability to discharge large quantities of electrical energy during a brief
period. ‘

Heavy discharges (within the time specified) resulting in currents that are
about equal to the maximum surge current can be drawn off several times.

Moderate discharges can take place many times before the surge arrester
will fail. Failure will generally be due to too large deviations from the pub-
lished starting and extinguishing voltages.

If there is a great change of heavy continuous discharges, it is recommended
to insert a series resistor, e.g. a voltage dependent resistor. In doing so the
surge arrester will be protected against too large energies, whilst a voltage
dependent resistor (exponent at least 4 to 5) will ensure extinguishing when
discharge has taken place, also in the case of power lines.
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4349 to
4397

5. Fuse in series

In the case of discharges of long duration e.g. as a result of direct contact be-
tween low and high-tension lines, care should be taken that the lines to be pro-
tected are disconnected, since otherwise damage will be caused to the surge
arrester. A series-connected fuse may serve this purpose. The value published
applies to a normal fuse type.

6. Capacitive discharge

Like the surge current value the value (expressed in watt seconds) given under
this heading is a measure for the power of the surge arrester. For this value it
also holds that energies equal to the value published canbe drawn off afew times,
and that energies that are several times smaller can be drawn off many times
before the surge arrester will be unserviceable.

RARE GAS CARTRIDGES

Type 4349 (4369(4370(4371 {4372 (4378 |4379 {4383 |4390 {4397
Starting volt y |130-|150-| 80-1150-]280-| 80-|280- 2801700~ |400-
arting voltage 180| 200| 120| 200| 350| 120 350| 350| 910 500
Min. extinguishing

voltage v | 110]| 110| 60| 110| 250| 60| 130| 130| 200| 200
s " A s| 10| 10| s|2.5| 10| 10| 5| 25| 5
urge current, max. Fooc 3| 3| 3] 3| 1| 3| 3| 3] 3| 1
Fuse in series mi"' 6| 10| 10| 6| 6| 10| 10| 6] 25| 6

Capacitive discharge | Wg 10( 10| 10} 10| 10| 10| 10( 10| 500 10

V= 70 70| 36| 70| 200| 36| 50 S0f 175| 150

Max. line voltage

V~ 75| 75| S0| 75| 180| 50| 180( 180| 300 230

2 OBSOLESCENT TYPE November 1973
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Associated accessories






TE1051 b
TE1051 c

COOLING WATER CONNECTION
FOR IGNITRONS

TE 1051b Cap Nut (Thread 3/8" gas)

TE 1051c Connection for 9 mm Hose

(i ———

E—
77 22277 e
: S
= 7207318

Material: brass

March 1969 l ‘ ' l 1






MAINTENANCE TYPE 4152/02

BIMETAL RELAY

Bimetal relay

QUICK REFERENCE DATA

Heater current Iy 85 to 115 mA
Timing 150 to 30 s
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: A
( Y i &
N
b
R x
S E
i
7203638 IIUGXU.?r 0363
HEATING
Heater current Iy 85 to 115 mA
At tamb < 25 °C the recommended min. value is 95 mA
Resistance of the heating element R R 370 @
OPERATING CHARACTERISTICS at tayp = 25 °C
For dependency of temperature see page B
Heater current Iy 85 95 115 mA
Timing max. 150  55to 8 min.30 s

November 1973 l ' | —| I 1



4152/02

Hi

LIMITING VALUES (Absolute max. rating system)

Heater current Iy max. 125 mA
Ambient temperature tamb max. +60 OC
Current ‘ : ~tamb max. -10 ©°C

Maximum current

When' switching on When switching off
Mains voltage
220 V= 1,5 A 250 mA
220 V~ L5 A ) 250 mA
380 Ve~ 0,7 A . 75 mA
— ACCESSORIES
Socket ‘ 2422 512 02001

2 l ’ ” May 1975



40616

Material: Phenolic

ANODE CAP

May 1975






40619

TOP CAP CONNECTOR

FOR TOP CAPS WITH 14.38 mm § (IEC 67-III-1b, type 3).

Material: brass, nickel plated

February 1968 ‘ l l ‘

—



40620 ” | ”

TOP CAP CONNECTOR

FOR TOP CAPS WITH 20.32 mm @ (IEC 67-III-1b, type 4).

[

Material: brass, nickel plated

1 I ' H February 1968



MAINTENANCE TYPE 40713

STRAP FOR THERMOSTAT

>

BNy g::

__max 30
min 25

max 51

%2

max

_ max 75.2

_p|7207244

Novemher 1072 | l , l | 1



40714

MAINTENANCE TYPE

STRAP FOR THERMOSTAT

SR R
s d'n
x g
£ I
L2 min318 |
|

o ! |
NN o
I e e e e e =T =
o <= i N5

. 62

max 75.2

7207245
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55305

WATER SAVING THERMOSTAT

52
2@
2@
-
P
'J_,
j:m
65
80

e

720716 .

315
4 .1_ L

The thermostat has a normally open contact which closes at a typical plate
temperature of 35 +3 OC and reopens at 30 +3 °C

Contact ratings

30 Ve 10 A
125 Vims 10 A
250 Vyms 8 A
600 Vyms 0.5 A

Max. voltage between ignitron and thermostat 600 V_ .o

[

February 1968 l ‘



55306

PROTECTING THERMOSTAT

52

80

“ —ﬁ—
1|
@ ! N 1 ————ﬂm
SR e

4@

o 12

315

N
|

7207116 h

1e23

The thermostat has a normally closed contact which opens at a typical plate
temperature of 52 +3 °C and recloses at 41 +3 OC

Contact ratings

30 Vgc 10 A
125 Voo 10 A
250 Vo 8 A
600 V. - 0.5 A

Max. voltage between ignitron and thermostat 600 Vims .

1 February 1968



55317

WATER SAVING THERMOSTAT

Y /
—_———-(l/ ——‘m o
_____/’ | ©
[ |
T i A
| 800 !

0
[s2] /1. _F#
@ |

"

The thermostat has a normally open contact which closes at a typical plate
temperature of 35 + 3 °C and reopens at 30 +3 OC

Contact ratings

30 Ve 10 A
125 Voms 10 A
250 Vyms 8 A
600 Vyms 0.5 A

Max. voltage between ignitron and thermostat 600 Vrms

Trhwminwer 1040 I l “ 1



55318

PROTECTING THERMOSTAT

Il
%3

800

i

mI: — '

o 4 <
o | ——

720719 )

"

The thermostat has a normally closed contact which opens at a typical plate
temperature of 52 +3 ©C and recloses at 41 +3 °C

Contact ratings

30 Vg 10 A
125 Vims 10 A
250 Vims 8 A
600 Vims 0.5 A

Max. voltage between ignitron and thermostat 600 Vymg

1 H “ . February 1968



55351

IGNITOR CABLE

330

Anril 1970 ”



55357 ll ”

Wi

IGNITOR CONNECTOR

7211248

1 H “ Novembexr 1973



55702

14 PIN TUBE SOCKET

Socket for over chassis mounting and mounting on a printed wiring board with ref-
erence grid according to IEC publication 97.
The socket is compatible with 14 pin base (e.g. ZM1000).

MECHANICAL DATA Dimensions in mm

i Hole pattern in printed
/——#—ﬁ wiring board
O ] (for bottom view of socket)
. 8O | O

e D90 S2 Die
40O 00 ‘ O3 Oor

a0 70 |06V

141
k.__J___O/ _@mm—

1 if“

e= 2.54mm

|
s
8 .
| i
ﬂ_fﬂwwww
i]ey
Gy | R
= ¥ &g@w
@1 L
o 127

7208382

Material: Phenolic
Contacts: Fork shaped, silver plated

—

March 1969 H “






55703
55704

SNAP-FIT INDICATOR-TUBE ASSEMBLY

A snap-fit indicator-tube assembly consists of a left-hand end piece @ , anumber
of snap-fit tube holders (2) , as many as there are indicator tubes to be fitted side
by side, a right-hand end piece @ , and a filter plate @ , which forms the front
panel. The filter plate is preferably of the blue-light absorbing type made of, for

instance, circular- polarized material.

|
7
/

7208622

:
/e

® @ @ @06

The various items can be fitted easilyinto a rectangular window cut in the frontplate
of a piece of equipment; no tools are needed for mounting and this can take place

from the front.
A snap-fit indicator-tube assembly can be used with front plates 1.640.2mm thick

Material: gray plastic.

- DIMENSIONS in mm
Left-hand end piece

30

55704 L
| N
g g -3 0| 0
S 3

L] sl N
J— ? j

April 1970 ‘ l l l 1



55703
55704

Right-hand end piece

30
A 7.
—
t 3
i 1
! i
'- |
'. ! 55704 R _
\ ol
o | N 3
K ! !
[ 1
i 1
\ i
(U1 SO Y
- S
1 0

72086191

These two items are supplied together under type number 55704

Snap-fit tube holder Type number 55703

holes eg for mounting
a printed wiring board
|

55703
I T
AR 35 W)
65
28
375
55703
1.11.67
2 [
72086110

2 I April 1970



55703
55704

Window to be cut in the front plate

|

16£02

l[ l18.8n+9)*03 |
‘H '
'\ 8 \\\ ROMAX (£, %) \\
" —

| "\‘-.

T !1 7208621

n = number of tube holders type 55703.

plate thickness 1.6 + 0.2 mm

Filter plate (not included in the delivery)

18.8n+1
\\\
g \
s \
!
3
o

1 W 7200620

n = number of tube holders 55703

MOUNTING INSTRUCTIONS

1. Slide one of the end pieces into position in the window cut in the front plate;
Figs. la and 1b show this for the left-hand end piece.

Fig.la

Pohviare 10AR ” ) ”



55703
55704

2. Slide the snap-fit tube holders into position one by one, see Fig.2a and 2b.

Fig.2b

Fig.2a
3. After the last tube holder has been moved to its place, slide the filter plate into
the grooves provided for the purpose, see Fig.3. Slide the other end piece into
position in the manner explained for the first end piece.

Removal of the various items takes place in the reversed order.

7200820

Fig.3

4 l | Il February 1968



OBSOLESCENT TYPE 55705

14—PIN TUBE SOCKET

14-pin socket, intended for use with close mounted rectangular envelope indicator
tubes.

MECHANICAL DATA Dimensions in mm

R12.5

®
-

T
-3
>
-
~
-
w

)]
N :

@A /|

< (10.66—|
- 31.7 -
38

- N -

1210984 1
mounting holes

Navemher 1073 | l ' I 1






OBSOLESCENT TYPE 55708
55709

SOCKET FOR 17-PIN BASE

Socket (laminated) with scraping contacts, compatible with 17-pin base as used with

"Pandicon" * tubes, e.g. ZM1200.

55708 For chassis mounting. Soldering tags with eyelets.
55709 For printed wiring. Soldering tags on circle.

The contacts are silver plated.

13 ¥
+0.05 ;__CZZ]] 55709
i

26 @©@=] 55708
X

—
+
22,6 7 min
¥
vy
0,4
6,2 |«
I“ZQ* 56+=- e 33,301 &
- 405+02 o 7285698

*Registered Trade Mark for multiple indicator tubes.
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56022

MOUNTING BRACKET FOR INDICATOR TUBES

This bracket provides a simple means of mounting an indicator tube of dimensions

similar to the ZM1080 series directly to the edge of a printed circuit board.

Dimensions in mm

Material ¢ plastic

186 31,
) ! o
' 1\
| e
| ‘ c &
]
[Te}
o | —.
\ 245¢
[Te)
: ©
11¢ ]
4 l 4
R
Y X!
R=g75 |
e
1 Y I [ Voo
~ A N D . __k D)
~] T =
3 /
|

TLTIE%
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56072

OBSOLESCENT TYPE

19

©
-

ESCUTCHEON

439

<t

369 '
r- min 30¢ VI
A a——— 1

13859

7207093

—
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INDEX

INDEX OF TYPENUMBERS

Type no. Section Type no. Section Type no. Section
AGR9950 H.V. PL5545 Thyr ZM1013 C.S.1.T.
DCG1/250 H.V. PL5551A Ign. ZM1014 C.S.I.T.
DCG4/1000 H.V. PL5552A Ign. ZM1015 C.S.I.T.
DCG4/5000 H.V. PL5553B Ign. ZM1020 C.S.I.T.
DCG5/5000 H.V. PL5555 Ign. ZM1020/01 C.S.I.T.
DCG6/18 H.V. PL5557 Thyr ZM1021 C.S.I.T.
DCG6/18GB  H.V. PL.5559 Thyr ZM1022 C.S.1.T.
DCG6/6000 H.V. PL5632/C3] Thyr ZM1022p C.S.I.T.
DCG7/100 H.V. PL5684/C3JA  Thyr ZM1023 C.S.I.T.
DCG7/100B H.V. PL5727 Thyr ZM1024 C.S.I.T.
DCG9/20 H.V. PL6574 Thyr ZM1028 C.S.I.T.
DCG12/30 H.V. PL6755A Thyr ZM1030 C.S.I.T.
DCX4/1000 H.V. TE1051b Acc. ZM1031/01 C.S.1.T.
DCX4/5000 H.V. TE1051c Acc ZM1032 C.S.1.T.
RI-12 Misc Z70U Tr.T ZM1033/01 C.S.I.T.
RI-20 Misc 75045 C.S.I.T. ZM1040 C.S.I.T.
RI-21 Misc. 75058 C.S.1.T. ZM1041 C.S.I.T.
OA2 V.S.R.T Z803U Tr.T. ZM1042 C.S.I.T.
OA2WA V.S.R.T ZA1002 Tr.T. ZM1042/01 C.S.I.T.
OB2 V.S.R.T ZA1004 Tr.T. ZM1043 C.S.I.T.
OB2WA V.S.R.T ZA1006 Tr.T. ZM1043/01 C.S.I.T.
PL2D21 Thyr ZC1040 Tr.T. ZM1080 C.S.I.T.
PL3C23A Thyr ZM1000 C.S.I.T. ZM1081 C.S.I.T.
PL10 Thyr ZM1001 C.S.I.T. ZM1082 C.S.I.T.
PL105 Thyr ZM1002 C.S.1.T. 7ZM1083 C.S.I.T.
PL106 Thyr ZM1003 C.S.I.T. ZM1162 C.S.I.T.
PL255 Thyr ZM1005 C.S.1.T. ZM1174 C.S.I.T.
PL260 Thyr ZM1010 C.S.1.T. ZM1175 C.S.I.T.
PL1607 Thyr ZM1011 C.S.I.T. ZM1176 C.S.I.T.
PL5544 Thyr ZM1012 C.S.1.T. ZM1177 C.S.I.T.
Acc. = Accessories Thyr. = Thyratrons
C.S.1I.T. = Counter-, selector, and Tr.T. = Trigger tubes and switch-

indicator tubes ing diodes
H.V. = High-voltage rectifying tubes V.S.R.T. = Voltage stabilizing and
Ign. = Ignitrons reference tubes
I.R.T. = Industrial rectifying tubes
Misc. = Miscellaneous
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‘Type no. Section Type no Section Type no. Section
ZM1200 C.S.I.T. 1039 I.R.T. 5696 Thyr.
ZM1202 C.S.I.T. 1049 I.R.T. 40616 Acc.
ZM1204 C.S.L.T. 1054 I.R.T. 40619 Acc.
ZM1206 C.S.1.T. 1069K I.R.T. 40620 Acc.
ZM1230 C.S.I.T. 1110 I.R.T. 40713 Acc.
ZM1232 C.S.I.T. 1119 I.R.T. 40714 Acc.
Z'T1000 H.V. 1138 I.R.T. 55305 Acc.
ZT1001 H.V. 1163 I.R.T. 55306 Acc.
ZT1011 Thyr 1164 I.R.T. 55317 Acc.
ZX1051 Ign. 1173 I.R.T. 55318 Acc.
7X1052 Ign. 1174 I.R.T. 55351 Acc.
7X1053 Ign. 1176 I.R.T. 55357 Acc.
ZX1060 Ign. 1177 I.R.T. 55702 Acc.
7ZX1061 Ign. 1710 I.R.T. 55703 Acc.
7ZX1062 Ign. 1725A I.R.T. 55704 Acc.
7X1063 Ign. 1738 I.R.T. 55705 Acc.
7X1081 Ign. 1749A I.R.T. 55708 Acc.
ZX1082 Ign. 1788 I.R.T. 55709 Acc.
ZY1000 H.V. 1838 I.R.T. 56022 Acc.
7ZY1001 H.V. 1849 I.R.T. 56072 Acc.
ZY1002 H.V. 1859 ILR.T.
771000 V.S.R.T. 1904 Misc.
75C1 V.S.R.T. 1905 Misc.
83A1 V.S.R.T. 1908 Misc.
85A2 V.S.R.T. 1909 Misc.
90C1 V.S.R.T. 1910 Misc.
150B2 V.S.R.T. 1913 Misc.
328 I.R.T. 1918-01 Misc.
329 Misc 1923 Misc.
340 Misc 1927 Misc.
354 I.R.T 1928 Misc.
367 I.R.T 1941 Misc.
451 I.R.T 4152/02 Acc.
1010 I.R.T 4349 to 4397 Misc.
1037 I.R.T 5643 Thyr.

—_— Acc. = Accessories ‘

—_— C.S.I.T. = Counter-, selector, and indicator tubes
H.V. = High-voltage rectifying tubes
Ign. = Ignitrons
I.R.T. = Industrial rectifying tubes
Misc. = Miscellaneous
Thyr. = Thyratrons
V.S.R.T. = Voltage stabilizing and reference tubes
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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.
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Voltage stabilizing - and reference tubes

Counter-, selector - and indicator tubes

Trigger tubes and switching diodes

Thyratrons

Industrial rectifying tubes

Ignitrons

High - voltage rectifying tubes

Miscellaneous

Associated accessories
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