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INTRODUCTION

The book ELECTRON TUBES contains extensive data, supported by
curves, on current types of tubes. It comprises a number of bound parts and a
loose-leaf binder: the blue binder.

The bound parts contain both the final and the tentative publishing data
which are available at a certain closing date. These parts will be re-issued at
regular intervals in order to provide continuously for sufficient information to
all those who are professionally engaged in the field of electronics, but for
whom it is of secondary importance to have the disposal of the very latest
additions.

For those who do need the latest information the loose-leaf binder will
be useful, as it contains all data which have become available after the latest
issues of the bound part. The binder is kept up-to-date by the regular appear-
ance of supplements.

When a bound part is re-issued, the pertinent contents of the binder
are transferred to this part, thus preventing the binder from becoming over -
crowded.

The present part 3 of ELECTRON TUBES contains the data on Special
Quality tubes and Miscellaneous devices. It should be noted that the inclusion of
a type number does not necessarily imply its availability.

For owners of the loose-leaf binder on tubes it may be advisable to
make sure that the data on a particular type in the bound part have not been
rendered out of date by a later issue in the binder. This applies especially to
tentative data.

12271977



Special Quality Tubes

Miscellaneous Devices

o






Special Quality Tubes

o






b o B o < (RS« TREEE ) IRVl T SR SR - TR

[ T e e e Y
(Vo JE o - JEE G I SRR 1 o SRR SV o YN e )

SPECIAL QUALITY TUBES
APPLICATION DIRECTIONS

CONTENTS

. General

. Nominal- and spread values of tube characteristics
. Spread and variation of operating conditions
. Limiting values

. Electrode voltage

. Electrode current

. Electrode dissipation

. Heater voltage

. Supply voltage

. Resistance values

. Heater cathode circuit

. Suppressor grid circuit

. Control grid circuit

. Shock and vibration

. Life

. Hum

. Microphony

. Environmental conditions

. Mounting and wiring

7Z2 6195







1. GENERAL

Deviations from these directives will be stated on the individual data sheets.
If applications are considered not referred to in the data of the relevant tube
type extra care should be taken with circuit design to avoid that the tubeis
overloaded due to unfavourable operating conditions.

Also in the circuit design use might be made of tube characteristics not con-
trolled by the manufacturer. When at a later date batches of tubes are deliv-
ered which show different values for these characteristics this may result in
unsatisfactory performance of the equipment.

2. NOMINAL AND SPREAD VALUES OF TUBE CHARACTERISTICS

Tube data not statedas maximum or minimum values apply to a nominal tube.
Equipment design should be based on the characteristics as stated in the data
sheets.

With measurementscarried out witha small number of tubes and in particular
with new tube types it should be taken into account that average and spread
values may differ from those obtained at larger quantities.

3. SPREAD AND VARIATION OF OPERATING CONDITIONS

Parameter values which define the operating conditions may be subject to
spread and/or variation.

3.1 Spread. Spread of a parameter value will result in individual values perma-
nently deviating from the average value. The nominal value is the average of
such a number of individual values taken at random that an increase of the
number will have a negligeable influence on the average value.

3.2 Variation. Variation of a parameter value is the change of value occurring
as a function of time.
The nominal value is the average value calculated over a period such that a
prolongation of that period will have a negligible influence on the average
value.
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4. LIMITING VALUES

Limiting values should be used inaccordance with the applicable rating sys-
tem as defined by I.E.C. publication 134.
Reference may be made to one of the following 3 rating systems.

4.1 Absolute maximum rating system. Absolute maximum ratings are limiting
values of operating and environmental conditions applicable to any elec-
tronic device of a specified type as defined by its published data, and should
not be exceeded 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 varia-
tions, environmental variations, and the effects of changes in operating
conditions due to variations in the characteristics of the device under con-
sideration 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 con-
trol adjustment, load variations, signal variation, environmental conditions,
and variations in characteristics of the device under consideration and of
all other electronic devices in the equipment.

4.2 Design-maximum rating system. Design-maximum ratings are limiting
values of operatingand environmental conditions applicable to a bogey elec-
tronic device of a specified type as defined by its published data, and should
not be exceeded under the wordt probable conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking responsibility for the effects of changes
in operating conditions due to variations in the characteristics of the elec-
tronic device under consideration.

The equipment manufacturer should design so that, initially and throughout
life, no design-maximum value for the intended service is exceeded with a
bogey device under the worst probable operating conditions with respect to
supply -voltage variation, equipment component variation, variation inchar-
acteristics of all other devices in the equipment, equipment control adjust-
ment, load variation, signal variation and environmental conditions.

4.3 Design-centre rating system. Design-centre ratings are limitingvalues of
operating and environmental conditions applicable to a bogey electronicde-
vice of a specified type as defined by its published data, and should not be
exceeded under normal conditions.
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These values are chosen by the device manufacturer to provide acceptable
serviceability of the device in average applications, taking responsibility for
normal changes in operating conditions due to rated supply -voltage variation,
equipment component variation, equipment control adjustment, load varia-
tion, signal variation, environmental conditions, and variations in the char-
acteristics of all electronic devices.

The equipment manufacturer should design so that, initially, no design-
centre value for the intended service is exceeded with a bogey electronic
device in equipment operating at the stated normal supply - voltage.

4.4 In addition to the limiting values given in the individual data sheets the di-
rectives in the following paragraphes should be observed.

5. ELECTRODE VOLTAGE

Two limiting values of electrode voltage are given

a) Va,, Vgy,, etc.
These values are continuously permitted at zero anode current and with
cold cathode. They are also permitted as peak voltage during operation
when a D.C. voltage in combination with a superimposed A.C. voltage are
present at the electrode provided that the peak value coincides with approx.
zero electrode current.

b) Va, ng ey
These values are D.C. components of the electrode voltages and are con-
tinuously permitted.
In circuits with automatic gain control the D.C. component may exceed the
published limiting value with 20% provided that the increase of voltage is
solely resulting from the gain control and that the maximum voltage coin-
cides with approximately zero electrode current.

6. ELECTRODE CURRENT

The limiting values I, Ig2 etc. are the D.C. components of the electrode
currents calculated over 20 ms.

If no specific pulse ratings apply a peak value 2xI, Igy etc. is permitted for
10 ms maximum.

7. ELECTRODE DISSIPATION

The limiting values Wa, Wg, etc. are the average values atan averaging time
of 1 s. If for audio output tubes a limiting value Wg2p is given this value
applies to operation with speech and music excitation and should not be ex-
ceeded if measured with a sinusoidal signal and at maximum output. If load
values vary during operation care should be taken not to exceed the limiting
values of W and ng' 772 6198
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12.

. HEATER VOLTAGE

The average heater voltage should be the specified nominal value. Variation
of the heater voltage exceeding the range of Vf nom. + 5% will shorten the
tube life.

. SUPPLY VOLTAGE

If design centre ratings apply the variation of supply voltage should not ex-
ceed the range of the nominal value + 10%.

RESISTANCE VALUES

If design centre ratingsapply the spread of resistance values should be lim-
ited such that with all other conditions nominal no electrode voltages or cur-
rents will exceed the range of their nominal values + 5%.

HEATER CATHODE CIRCUIT

Limiting values of Vkf apply to the positive and negative D.C. component of
the voltage between the cathode and any of the heater terminals.

The limiting peak value is 2 times the rated D.C. value with a maximum of
315V,

At the published values only the risk of breakdown is considered. No con-
clusions with respect to hum should be drawn from this figure.

To minimise the influence of variation and spread of the leakage current
between heater and cathode the resistance of the external heater to cathode
circuit should not exceed 20 k2 in R.F. circuits where frequency stability
or preservation of wave form is required and in A.F. circuits with low sig-
nal level.

However, when the D.C. value of Vkf is at least 3 times the RMS value of
the heater voltage an external resistancebetween heater and cathode of max-
imum 220 k2 can be used provided that the hum voltage which may then occur
across the cathode resistor can be accepted for the application considered.

SUPPRESSOR GRID CIRCUIT

The voltage of the suppressor grid with respect to the cathode should not be
positive and should not exceed 35 V.

The external resistance in the suppressor grid circuit should not exceed
S k2.
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13. CONTROL GRID CIRCUIT

In the interest of low hum and noise the resistance in the control grid circuit
should be as low as possible.

The limiting value of the grid resistance given in the data sheets is chosen
so that the negative grid current which may occur during life will not result
in unacceptable tube operation.

If only the limiting value of the resistance for fixed bias operation is given
and stabilizing elements are used in the circuit, this limiting value may be
multiplied by the D.C. feedback factor obtained by these stabilizing elements
to a maximum of 20 MS2.

14. SHOCK AND VIBRATION

The conditions specified under "shock and vibration resistance" are test
conditions applied to assess the mechanical quality of the tube.
These conditions are not intended to be used as normal operating conditions.

15. LIFE

In the interest of a satisfactory life performance and especially where long
life is required the tube should be operated under the conditions quoted un-
der "operating conditions". Spread and variation of operating conditions
should be limited as much as possible. In this respect the operation with
high cathode resistor values and positive grid bias is to be preferred.
Variation of heater voltage should not exceed the limits indicated in item 8
or if applicable, the limiting values specified in the individual tube data
sheets.

16. HUM

A.F. application. If in the dataan equivalent hum voltage on the control grid

is given this value applies to the following conditions:

1. The frequency of the heater voltage is 50 ¢/s + 3% harmonics 500 c/s.

2. The hum voltage is measured as the equivalent RMS value with a filter of
45-550 c/s with a straight response curve.

3. The value of the impedance in the control grid circuit (Zgl) does not ex-
ceed the value published with respect to hum.

4. The impedance in the cathode circuit is as specified with respect to hum.
If no value is given the hum voltage across the cathode resistor is con-
sidered to be negligible.

5. The heater terminals and supply leads are screened with respect to the
other electrode terminals unto the tube bottom.

6. The A.C. voltage between cathode and heater does not exceed the value
corresponding with the method of earthing of the heater circuit specified
with respect to hum. 272 6200
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18.

MICROPHONY

The performance of an equipment with respect to microphony isdefined by

the following conditions:

1. The microphony performance of the relevant tube type.

2. The acceleration applied to the tube during operation.

3. The A.F. amplification between the input of the tube and the output of the
applied circuit.

In many applications a tube is subject to accelerations applied via the tube

socket or, however to a less extend, via the surrounding air.

The acceleration may be produced by a loudspeaker or by the operation of

a motor or of a switch.

Measurements to reduce the acceleration should be directed to mechanical

or acoustical isolation of the tube.

If mechanical isolation is required the application of a flexible tube holder

is advised.

ENVIRONMENTAL CONDITIONS

18.1 Atmospheric pressure. Ratings apply to operation at normal atmospheric

pressure at altitudes below 3000 m.
In order to avoid the risk of external flashovers it is advised to consult us
if tubes have to be operated at lower pressures.

18.2 Bulb and base temperature. The bulb and the base temperature are defined

as the highest temperature at any place on the bulb or the base.

The base temperature should not exceed 165 °C.

If the maximum permitted base or bulb temperature is exceeded life per-
formance may deteriorate. Adequate cooling should therefore be observed

and may be obtained by convection, radiation or conduction.

A tube mounted in free air may be cooled by convection and by radiation.
In order to obtain the most efficient cooling a free circulation of air should
be assured around the tube and neighbouring bodies should be maintained at
low temperature.

These neighbouring bodies should preferably approach the condition of a
perfect black body.

With the design of screening- or retaining devices free circulation of cool-
ing air should be permitted and reflection of heat back on to the bulb must

be avoided.
Where the forementioned requirements cannot be met due to mechanical

limitation or high altitude or where the temperature of the air available for
circulation is too high, forced air cooling or conduction can be adopted. In
some cases it may be necessary to reduce the electrode dissipation.

If a good thermal contact can be maintained betweenthe glass surface of the
tube and the heat conducting mass on which it is mounted and if this mass
is at a sufficiently low temperature, cooling by air circulation may not be
necessary. This method is particularly suitable for tubes with flying leads

when the mechanical arrangements are not likely to allow free air cooling.
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18.3 Flashover. To avoid insulation breakdown due to ionization or tracking at
high electrode voltages adequate ventilation is required.
High voltage terminals should not have sharp or pointed edges.

19. MOUNTING AND WIRING

19.1 Mounting position. A tube may be mounted in any position. The vertical
position however, is recommended.

19.2 Pins and sockets. Subminiature tubes employ semi-rigid pins.
To ensure that these pins are straight before insertion into the tube socket
use may be made of a pin straightening tool. It is recommended both in
wired and in printed circuits to use sockets with floating contacts. The
connections to these floating contacts should be as flexible as possible.
Where the floating contacts are rigidly attached to the contact tags, a wir-
ing jig should be used to ensure that the socket contacts are in the correct
position to receive a tube after the socket has been wired. The use of too
stiff wiring will destroy the advantage provided by the float of the contacts
and may hold the contact so far out of position as to resultin damage of the
tube base.
No connections should be made to a pin marked i.c.

19.3 Flexible leads. Where tubes with flexible leads are employed without plug
in sockets and are held in position by means of the envelope, such support
should not cause undue stress on the leads.

19.4 Soldering. Where the leads are connected by soldering they should not be
sharply bent close to the glass. It should also be avoided that the glassto
metal seal is overheated.

The leads therefore should not be soldered nearer than 5 mm to the glass
and use may be'made of a thermal shunt between the glass and the soldering
point.

19.5 Magnetic and electrostatic fields. To avoid unwanted effects of magnetic or
electrostatic fields a tube should be positioned or shielded as toreduce such
effects to a minimum.

19.6 Retaining devices. If, measures arerequired to preventa tube being shaken
out of the holder a retaining device may be used.
Care should then be takennot to exceed the maximum permitted bulb tem-
perature.

19.7 Floating electrodes. All tube electrodes should have a D.C. connection to
the cathode. An interruption of the D.C. connection between cathode and
earth or heater and earth may introduce heater-cathode breakdown and
should be avoided.
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C3m

S.Q. TUBE

Special quality pentode designed for use as A.F. and R.F. amplifier, output =——
tube, oscillator a.o.

QUICK REFERENCE DATA

Life test 10000 hours
Base Loctal
Heating Indirect

A=C o DAL,

Series or parallel supply
Heater voltage Vs 205N
Heater current It 125 mA
Anode current Iy 16 mA
Mutual conductance 8 6.5 mA/V
Equivalent noise resistance Req 1200 @
Hum voltage Vgeq 10 “VR MS

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Loctal

max55
max 70

7204339
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C3m

CHARACTERISTICS

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I 11 111
Heater voltage Vs 20 A%
Heater current § If 125 4= 120~ 130 mA
Anode supply voltage Vba 225 A%
Grid No.2 supply voltage ng2 185 Y
Grid No. 3 voltage Vg3 0 A%
Cathode resistor Rg 250 Q
Anode current Ia 16 |13.5 - 19 | min.11.5 |mA
Grid No.2 current Ig2 3 2704 mA
Mutual conductance 5= 6.5] 5.5-7.8]| min. 4.5 | mA/V
Internal resistance Rj 250 | min. 200 kQ
Amplification factor Hgogq 19
Negative grid current —Ig max. 0.5 | max. 1.0 | uA
Output power Wo 1.5 W
Anode load resistance Ry = 10kS2
Total distortion d¢or = 10 %
Cathode heating time 26 1975 .33 sec
Anode current I =4 mA
Equivalent noise resistance "
Rk, Req 1200 | max.2000 Q
R.F. connected as triode Req 650 Q
A.F. (500.- 3000 Hz) Req 5000 Q
772 7201




‘ C3m

CHARACTERISTICS (continued) II 11T

Insulation between cathode
and heater Ik max. 0.5 | max.1.0 | uA

Voltage between cathode and
heater Vi = 50 V (cathode positive)

Insulation between two electrodes Rins min. 1000 | min. 300 | M2

Voltage between electrodes

V=30V
_ Hum voltage Vgeq max. 10 UVRMS
Grid No. 1 resistor Rgl = 500 kS2
Cathode by-pass capacitor Cy = 100 uF
Heater centre earthed
CAPACITANCES I 1II
Grid No.1 to grid No.2, grid No.3,
cathode, heater and screen Cgl/gzgslds 8.9 1708 =95 L pE
Grid No.1 to grid No.2, grid No.3,
cathode, heater and screen Cg1/gogskes 10.5 pF
Cathode current I = 19 mA
Anode to grid No.2, grid No. 3,
cathode, heater and screen Ca/g2g3kfs 6.0:1405 7.7 |-pE
Grid No.1 and anode to grid No. 3,
grid No. 2, cathode, heater
and screen Cgla/gsgzkfs max. 16 | pF
Anode to grid No.1 Cagl 14 | max. 18 | mpF
Grid No.1 to grid No.2 Cglgz 3 pF
Grid No.2 to grid No.3 Cg2g3 2.2 pF
Grid No.1 to cathode and screen Cgl/ks 4.5 pF
Anode to grid No.3 Cag3 152 pF
Grid No.1 to heater Cglf 20 [ max. 40 | mpF
Anode to heater Caf 120 mpF
Cathode and screen to heater Cks/t 7 pF
722 7202
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C3m

CAPACITANCES (continued)

As triode (Grid No.2 and grid No.3 connected to anode)

I II

Grid No.1 to cathode, heater and

screen Cgl/kfs S | max.6 | pF
Anode, grid No.2 and grid No.3 to

cathode, heater and screen Cag2g3/kfs 7.5 | max-94-pF
Anode, grid No.2 and grid No.3 to

grid No. 1 Cagggg/gl 3.2 |max.4 | pF
LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 10 000 hours.

Heater voltage Vi 20~=V
Anode supply voltage Via: ' 1225 %
Grid No.2 supply voltage ng2 155500
Grid No.3 voltage Vg3 0N
Cathode resistor Ry 250 @
LIMITING VALUES Design centre rating system.
Anode voltage Vao max. 9550 V
Va max. 300 V
Anode dissipation Wa max. 4 W
Grid No.3 voltage Vgso max. . 990V
VgS max. 300 V
Grid No. 3 dissipation Wg3 max. 1 W
Grid No.2 voltage ngo max. 9550V
ng max. 300 V
Grid No. 2 dissipation Wgz max. | G/
Dissipation of anode, grid No.2 and grid No.3
(triode connected) Wa+g2+g3 max. 5 W
Grid No.1 voltage —Vgl max. 100 V
Gr#d No. 1 dissipation Wg 1 max. 50 mW
Cathode current I max. 30 mA
772 7203




C3m

LIMITING VALUES (continued)

Grid No.1 resistor Rgl max. 0.5 MQ
Anode dissipation > 1.5 W

Grid No.1 resistor Rgl max. 3 MQ
Anode dissipation < 1.5 W

Voltage between cathode and heater Vit max. 120 V

Bulb temperature thyly - max. 120 2¢

(Metal envelope)

Heater voltage: Theraverage heater voltage should be 20 V.
Variations of the heater voltage exceeding the range of 19 V to
21 V will shorten the tube life.
The tolerance of heater current (column II) should be taken into
account.

722 6190
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C3m
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C3m
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C3m
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C3m
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C3m
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| D3a

S.Q. TUBE

Special quality pentode designed for use as wide band amplifier

QUICK REFERENCE DATA

Life test

Low interface resistance

10000 hours

Base Noval. Gold plated pins
Heating Indirect
A.C. or D.C.; Parallel supply
Heater voltage Vg 6.3 V
Heater current I 315 mA
Anode current 1 22 mA
Mutual conductance S 35 mA/V
Equivalent noise resistance Req 150 €2
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval
max22
(_0_\ i
Nl©
3] cl
ElE
a5

Led

722 6220

n
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D3a

CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II 111

Heater voltage Vr 63 Vv
Heater current I 315 299 331 | mA
Anode supply voltage Vba 190 A%
Grid No.2 supply voltage Vbg, 160 v
Grid No.3 voltage Vg3 0 A%
Grid No.l supply voltage +ng1 10 Vv
Cathode resistor Ry 400 Q
Anode current A 22| 21- 23| min. 20| mA
Grid No.2 current Ig2 6.0 |5.4-6.6 mA
Internal resistance Rj 120 kQ
Mutual conductance S 35 30- 40 | min.24.5 | mA/V
Amplification factor Hgog) 80
Negative grid current —Igl max.0.3 | max. 1.0 | A
Equivalent noise resistance Req 150 Q
Input resistance Rgl 1 k2

Frequency = 100 MHz

pin No.1l connected to pin No.3

S 1
A = 230 MHz
2T Cgi(hot) + Ca + 5 pF
Noise factor F 7 dB

Frequency = 100 MHz

(Adapted to minimum noise)
Phase angle of slope Ps 22 2

Frequency = 100 MHz

772 7204




D3a

CHARACTERISTICS (continued)

As triode (grid No.2 connected to anode) 1 1I
Anode supply voltage Vba 160 v
Grid No.3 voltage Vgg 0 %
Grid No. 1 supply voltage +Vbg, 10 v %
Cathode resistor Ry 470 Q ST
Anode current Iy 24 mA
Mutual conductance S 41 mA/V
Amplification factor 2 7.7
Internal resistance Rj 159 k2
Equivalent noise resistance Req 65 Q
Insulation resistance between
anode and other electrodes Rins min. 500 | MQ2
Voltage between electrodes = 300 V
Insulation resistance between
grid No.l and other electrodes Rins min. 200 | M2
Voltage between electrodes = 50 V
Leakage current between cathode -
and heater Ik max. S |MA
Voltage between cathode and heater
=100V
CAPACITANCES
Without external shield.
Grid No.1 to grid No.2, grid No.3,
cathode, heater and screen Cgl/g2g3kfs 10 91 TRpE
Grid No.1 to grid No.2, grid No.3,
s iR ot/ x
Anode to grid No.2, grid No.3,
cathode, heater and screen Ca/gzggkfs 2.1 1.8= 204 Lph
722-7205
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D3a

CAPACITANCES (continued) 1 11
Anode to grid No.1 Cagl max. 40 | mpF
Anode to cathode Cak max. S0 | mpF
Anode to cathode and grid No.2 Ca/kg2 0.32 ] 0.,28-0.36 | pF
Anode to cathode, grid No.2 and

grid No.3 Ca/kg2g3 210 1.7- 2.3 | pF
Anode to heater Car max. 100 | mpF
Grid No.1 to cathode Cglk 6.8 6.1- 7.5 | pF
Grid No.1 to cathode and grid No.2 Cgl/kgz 9.5 8.5-10.5 | pF
Grid No.1 to cathode, grid No.2

and grid No.3 Cgl/nggB 10 9- 11 |pF
With external shield
Grid No.1 to grid No.2, grid No.3,

cathode, heater and screen Cgl/gzgiikfs 1051 9.1-11.1 | pF
Grid No.1 to grid No.2, grid No.3,

cathode, heater and screen Cgl/gngka 171 pF

Cathode current = 28 mA
Anode to grid No.2, grid No.3,

cathode, heater and screen Ca/g2g3kfs 3.3 2.9- 3.7 |pE
Anode to grid No.1 Cagl max. 35 |mpF
As triode. Without external shield.

Grid No.3 connected to cathode
Grid No.1 to grid No.3, cathode,

heater and screen Cgl/gskfs 7:3 pF
Anode and grid No.2 to grid No.3,

cathode, heater and screen Cagz/ggkfs 3.1 pF
Anode and grid No.Z to grid No.1 CagZ/gl 2.7 pF
As triode. Without external shield

Grid No.3 connected to anode
Grid No.1 to cathode, heater

and screen Cgl/kfs 6.7 pF
Anode, grid No.2 and grid No.3

to cathode, heater and screen Cag2g3/kfs 1.0 pF
Anode, grid No.2 and grid No.3

to grid No.1 Cagogs/gy 3.3 pF

7Z2 6223




D3

LIFE '

Production samples are tested to be within the end of life values (column III) 1
during 10000 hours. |

LIMITING VALUES (Design centre rating system, if not otherwise specified)

Anode voltage Vao max. 400 V
Va max. 220V !
Anode dissipation Des. centre W max. 4.2 W |
Abs. max. W, max. 4.5 W
Grid No.2 voltage ngo max. 400 V
ng max. 180 V
Grid No.2 dissipation Des. centre Wgo max. 1.0 W1 ,
Abs. max. W, max. 1.1 W1
Anode plus grid No.2 dissipation
(triode connected) Wa+g2 max. 4.5 W
Grid No.1 voltage —Vgl max. 309V
+ Vgl max. 0 Vv
Cathode current Des. centre I max. 30 mA
Abs. max. L max. 33 mA
Grid resistor (Automatic bias) Rg1 max. 0.5 MQ :
Voltage between cathode and heater i
cathode positive Vit max. 120 .V '
cathode negative Vs max. 60 V |
Bulb temperature Abs. max. thulb max. - 190 “°¢

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V
to 6.6 V will shorten the tube life.
The tolerance of heater current (column II) should be taken into
account.

1) Care should be taken not to exceed the rated Wg2 values due to switching of
positive supply voltages.
If the cathode is shunted by a capacitance > 10 uF a series resistor of mini-
mum 1 k2 should be inserted in the grid No.1 lead. 772 7206
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DL68

POWER PENTODE

Pentode intended for use as power amplifier.

QUICK REFERENCE DATA

Life test 500 hours
Base Subminiature
Heating Direct
Battery supply
Heater voltage Ve 1.25 V
Heater current If 25 mA

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Subminiature

max8.5
—&4
\
85
red N ) x
dot é g e
ly

a g2 +f gl -f.g3 ;
0.375'—-:[ I""

Leads should not be soldered nearer than 5 mm to the seal
Leads should not be bent nearer than 1.5 mm to the seal.

£lmin 32,

S[tin
8

7Z2 6260
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DL68

CHARACTERISTICS

Anode voltage Va
Grid No.2 voltage ng
Anode current I,
Grid No.2 current Ig2
Grid No.1 voltage —Vgl
Mutual conductance S
Internal resistance R;
Amplification factor Hgog]
CAPACITANCE

Anode to grid No.1 Cag1
LIMITING VALUES (Design centre rating system)
Anode voltage Va
Grid No.2 voltage ng
Anode dissipation W,
Grid No.2 dissipation Wg2
Cathode current I
OPERATING CHARACTERISTICS

As class A amplifier (one tube)

Anode voltage Va
Grid No.2 voltage ng
Grid No.1 voltage —Vgl
Anode resistance Ra
Anode current (Vi = zero) I3
Grid No.1 current (Vi = zero) Ig2
Input voltage Vi
Output power W,
Distortion d

max.

max.

max.

max.

max.

max.

225
22..5
600
150
2.2
430
100

45
45
100
25
2.3

22.5
22:.8
202,
37.5
600
150
1.3
5)

10

\%
\%
A
HA

UA/V
k2

pF

mW
mW
mA

\

v

v

k2

MA

uUA
VRMS
mW

%
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DM160

S.Q. INDICATOR TUBE

Special quality indicator tube designed for use in transistorized computers.

QUICK REFERENCE DATA

Life test 10000 hours

Mechanical quality Shock and vibration resistant
Base Subminiature

Heating Direct

A.C. or D.C.; parallel supply
Heater voltage Vi 0N

Heater current Ig 30 mA

DIMENSIONS AND CONNECTIONS

Dimensions in mm

max 5,5
©
“_—::TN
= 3
£

)

<.
Y
o
-
04¢% g

7203844

Connections should not be soldered nearer than 5 mm to the seal.

Leads should not be bent nearer than 1.5 mm to the seal.

Ly Length of the light bar.

2) Leads without letter-indication are cut at the outer surface of the bottom.
7722 5409
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DM160

CHARACTERISTICS

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I I 111

Heater voltage V¢ 150 v
Heater current If 30.-}-24---36 mA
Anode voltage Va 50 A%
Grid resistor Rg 100 kQ
Grid supply voltage

at maximum light output 1) Vbg 0 Vv
Anode current Iy 585 | 430 - 740 | min. 250 | uA
Grid supply voltage

at zero light output 2) ng -3 v
Anode current Ia max. 5 MA
Insulation resistance between

two electrodes Rins min. 100 MR

Voltage between electrodes = 50 V

SHOCK RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

LIFE
Production samples are tested to be within the end of life values (column III) un-
der the following conditions during 10 000 hours:

Heater voltage V¢ 1.0 VRMms

Anode voltage Va S0V

Grid supply voltage ng ov l)

Grid resistor Rg 100 k2

12y see page 3. 722 7208




LIMITING VALUES (Absolute max. rating system)

Anode voltage Va, max. 100 'V
Anode voltage Va max.
Anode current Iy max.
Grid supply voltage ng max.
Grid negative voltage —Vg max.
Grid resistor Rg 2‘:‘

Heater voltage: The average heater voltage should be 1.0 V.
Variations of the heater voltage exceeding the range of 0.95V to
1.05 V will shorten the tube life.
The tolerance of heater current (column II) should be taken into
account.

l) Voltage with respect to the midtap of the filament transformer.

2) Voltage with respect to the midtap of the filament transformer.
At a residual current of a few puA the light output is so low that it cannot be
measured. Depending on the electrode configuration the residual current may
be concentrated on one spot which then may be visible when the tube is held in
dark surroundings. Also in such cases no mistake seems possible inthe read-
out of the on and off positions. 772 7209
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E1T

S.Q. TUBE

Special quality decade counter tube.

QUICK REFERENCE DATA

Life test 10000 hours
Base Duodecal (12 pins)
Heating Indirect
ALCS or DLE
Series or parallel supply
Heater voltage Vs 63+ W
Heater current If 300 mA
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Duodecal max 37
s g1
=—1r—" ol X%
| | 73579 gro
+1 l S
Q
o \
_,1“ , Bl
o

APPLICATION DIRECTIONS

Mounting

Any mounting position, except horizontal with screen down, is permitted.

Sensitivity to magnetic fields

To prevent interference by magnetic fields the fluxdensity of these fields should
not exceed 2x10~4 Wb/m2 (= 2 Gauss) in any direction.

772 7210
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EIT

APPLICATION DIRECTIONS
I

Ambient illumination

To obtain a clair reading the ambient illumination should range from 40-400 lux
measured with an illumination-meter placed in vertical position. This illumi-
nation range incorporates the best compromise between the visibility of the fig-
ures of the mask and the luminescent picture.

CHARACTERISTICS
Heater voltage Vi 6.3 V
Heater current Ig 300 mA
CAPACITANCES
Anode No.2 to all other electrodes Caz/R 10.5 pF
Deflection plate to all other electrodes Cp/Rr 3.5 pE
Deflection plate to all other electrodes Cp'/R 3.8 :pF
Anode No.1 to all other electrodes Cal/R 4.9 pF
Grid No.1 to all other electrodes Cgl/R 6.8 pF
Grid No.4 to all other electrodes Cg4/R sy s vl
OPERATING CHARACTERISTICS
Column I  Nominal value

II Permitted values of spread and variation

I IT

Supply voltage Vp 300 v
Grid No.l supply voltage ngl E1.-9 0151V
Grid No.2 supply voltage ng2 300 v
Deflection plate supply voltage VD 156 £ 151V
Luminescent screen voltage Vg 300 v
Cathode current Ik 0595 mA
Grid No.2 current Ig2 0.1 mA
Cathode resistor Ry 15 + 1% k2
.Grid No.4 resistor Rg4 47 + 5% | k2
Anode No.l resistor Ra; 39 +10% k2
Anode No.2 resistor Raz 1 + 1% MQ

722 6274




EIT

OPERATING CHARACTERISTICS (continued)

Note

The tube should be used in the circuit of fig.2.

Provided the ratio of the supply voltages Vhg; and Vp is strictly maintained the
supply voltage Vy, is allowed to vary within the range of Vp nom. +10%.

This condition can be realised by using a voltage divider R}, Ry, R3 with 1%
precision resistors as indicated in the diagram fig.2.

A max. counting speed of 30000 count/s can be obtained with this circuit.

The input pulse at D should have a positive value of 13.6 V +15%. The slope of
the leading edge should be at least 20 x 106 V/s. The slope of the trailing edge
should not exceed 1.2 x 106 V/s.

a B gl
tan @ > 20 x 100 V/s
tan B<-1.2 x 10,6 V/s
o = < % ? - o) +Vb=300V
. SRs | Re3 %Rs s Rlé SR
1 3 3 HEr <3 4o
- 1Cs

20
[8)
20
2
[
SR
-l
siih
]
|
| s
(@)
[5,}
VAVAVAVAVAV‘
prie
Y
>

- 10
Cy EiTi} == . g J, +45V Rp
| AL
Tc : 2Ry
? ReZ = 420V
< Vk CS R
a 14 c
E 7. 2)
R g (& >
3% ZT E;Rﬁ
o J :

7206676

Fig.2

722 7211
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EIT

R| 68 k2 + 1% Rigp 0.56 MQ +10% c; b

Ry 68kQ + 1% Ri1 5.6 k2 +10% Cy 0.39 uF £20%
R3 5.6kQ + 1% Ris 39k + 2% C3 0.15 uF +20%
R4 15kQ + 2% Ri3 4.7k2 + 2% Cq 6800 pF +10%
Ry = 39k £10% Rig 2.7k + 2% Cs 220 pF +10%
Rg ' 15k2.+ 1% Ri5 1k + 1% C¢ 68 pF + 2%
R7 0.33 MQ +£10% R16 3.3k + 2% C7 680 pF + 5%
Rg  47kQ + 5% Ry7 0.15MQ+ 2% Cg 68 pF + 2%
Ro 1 MQ+ 1%

1. Connected to the preceeding E90CC pulse shaper (C] = 6800 pF +10%) or the
preceeding E90CC interstage pulse shaper (Cy = 680 pF +5%).

2. Connected to deflection plate D of next counter tube.

3. This parasitic capacitance should be reduced to the minimum by keeping the
wiring as short as possible.

LIMITING VALUE of supply voltage Vi (See operating characteristics):
Vp = max. 400 V

7722 7212




ES5L

S.Q. TUBE

Special quality pentode designed for use as wide band output tube.

QUICK REFERENCE DATA

Life test

Low interface resistance
Mechanical quality

Base

Heating

Heater voltage
Heater current
Anode current

Mutual conductance

10000 hours

Shock and vibration resistant
Magnoval. Gold plated pins

Indirect
A.C. or D.C.; Parallel supply

Vg 6.3 V+5%
I 600 mA
Iy 50 mA
S 45 mA/V

DIMENSIONS AND CONNECTIONS

Base: Magnoval

Dimensions in mm

max30.2

max62.5

max71.2

7204254

772 7229
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ESSL

CHARACTERISTICS

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I 11 III

Heater voltage Vg 6.3 \%
Heater current Ig 600 mA
Anode voltage Na 125 v
Grid No.3 voltage Vg3 0 %
Grid No.2 voltage ng 125 A%
Grid No.1 voltage --Vgl 3 A%
Anode current L 50 mA
Grid No.2 current Ig2 5.5 mA
Mutual conductance S 45 mA/V
Internal resistance R; 20 kS2
Amplification factor ugzgl 30

Input resistance Rgl 1 k2

Frequency = 50 MHz

Anode supply voltage Vba 140 \Y%
Grid No.3 voltage Vg3 0 Y
Grid No.2 supply voltage ng2 140 \%
Grid No.l supply voltage +ngl 12 A%
Cathode resistor Ry 270 Q
Anode current I 50 48 - 52 mA
Grid No.2 current Ig2 9uSt. 4.5 =645 mA
Grid No.l1 to cathode voltage —Vglk 1 i R s 1.8V
Mutual conductance S 45 -7.38=152 mj: ;5% mA/V
Negative grid current —Ig 2 | HA

722 7230




CHARACTERISTICS (continued)

As triode (grid No.2 connected to anode) I
Anode voltage N 1255}V
Grid No.1 voltage —Vgl 35V
Anode current L 55.5¢ A
Mutual conductance S 50 | mA/V
Internal resistance R 600 | ©
Amplification factor “ 30
CAPACITANCES
Pentode connected Faal - 8 L o I
Anode to grid No.3, With shield Without shield

grid No.2, cathode

and heater Ca/g3g2kf 6.5:.1'5-8-. 7201401 3.6- 4.4 1Dk

Grid No.1 to grid No.3,
grid No.2, cathode
and heater Cgl/gSngf I8 - 15=- 24 187 - 15= 205 pF

Grid No.1 to grid No.3,
grid No.2, cathode

and heater Cgl/g3g2kf 28 28 pF
Cathode current
Ix =55.5 mA
Anode to grid No.1l Cag1 80 | max. 120 110 | max. 150 | mpF

Triode connected (grid No.2 connected to anode)

Anode to grid No. 3,
cathode and heater Ca/g3kf 10.5] 9.4-11.6 | 7.817.0- 8.6 | pF
Grid No.1 to grid No.3,
cathode and heater Cgl/gSkf 11.8'|. 10-13.6,.]11..8.) 10-13.6] pt
Anode to grid No.1 Cagl 6:2:1:5:5% 6.9:1:6.3 | 5.6="7.0-|:pE
Cathode to heater Cxs 6.0 6.0 pF
77227231
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ESSL

SHOCK AND VIBRATION RESISTANCE

The following test conditions are appliedto assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 300.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIMITING VALUES (Absolute max. rating system)

Anode voltage Vao max. 400 V
Ny max. 200 V
Anode dissipation W, max. 10 W
Grid No.2 voltage ngo max. 350 V
Vg2 max. 175 V
Grid No.2 dissipation Wg2 max. - L4 W
Grid No.1 voltage, negative —Vg1 max. 55 Y
positive Vgl max. 0 Vv
Cathode current Ix max. 75 mA
Grid No.1 resistor Rg_l max. 125 k@
Voltage between cathode and heater Vit max. 200 V
Bulb temperature thulb max. 180 °C

In applications where a long life is not required, Iy max. can be increased to
100 mA and tpy]p max. to 220 °C

7722 7232




OPERATING CONDITIONS

Anode supply voltage Vba 140 V
Grid No.2 supply voltage ngz 140 V
Grid No.3 voltage Vg3 0 M
Grid No.1 supply voltage +ngl 1250
Cathode resistor Ry 270 R
Anode current I, 50 mA
Grid No.2 current Ig2 5.5 mA
Mutual conductance S 45 mA/V
7722 6291
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E80CC

S.Q. TUBE
==
Special quality double triode designed for use as A.F. and D.C. amplifier. =
=
QUICK REFERENCE DATA
Life test 10000 hours
Low interface resistanceafter
long periods of operation under
cut -off conditions
Mechanical quality Shock and vibration resistant
Base Noval. Gold plated pins
Heating Indirect
AC or DiGs
Series or parallel supply
Heater voltage Vi 12.6 6.3: LV
Heater current If 0.3 562k
Anode voltage Ve 250V
Grid voltage Vg =S50 V-
Mutual conductance S 27 Ay
DIMENSIONS AND CONNECTIONS . Dimensions in mm
Base: Noval
ase: Nova ii02
/_/'\; )
e |
b |
7 8 i
Ql 6 9 fc ™~ {
N ©
= X ‘;l 0.07pF 0.01uF
(8 gg ¢ @ =
|
S R
He J1c\ _ll dhe E" Rg' %
3 2 W_ \ i L‘l‘éOpF TIQ
k g __i 7203951
7203950 7203830
Figd 772 7233
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E80CC

CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I 1I III

Heater voltage V¢ | 12.6 A%
Heater current I¢ 300 | 285-315 mA
Anode voltage Va 250 \%
Cathode resistor Rg 920 Q
Anode current I 6.0 5.4-6.6 | min. 4.3 | mA
Transconductance S 2.7:4.2:2-3.2%] :min, 1.8"| mA/V
Amplification factor 7 27
Internal resistance R 10 [ min. 7 k2
Negative grid current -Ig max.0.5 | max.1.0 | uA
Difference in anode current
of two sections lla -Ia'l max.3.0 mA
Anode voltage Vg 250 \%
Negative grid voltage —Vg S5 Vv
Cut-off voltage —Vg 7 \%
Anode voltage Va | .250 Vv
Anode resistor Ra 1 MQ
Anode current 1; max. 15 HA
Hum voltage Vg max. 75 BVRMS

Grid resistor Rg =0.5 MQ2
Leakage current between
cathode and heater Ie max. 12 HA

Voltage between cathode and

keater Vis =120 V
Cathode heating time 16 | max. 23 sec
Cathode cooling time min. 13 sec

7Z2 7234




E80CC

CAPACITANCES
External screen | Without external
screen
I 11 I II

Anode to cathode and heater Cg/kf [3.5( 2.8 -4.2 10.45 pF
Grid to cathode and heater Cg/xf |2.6]1.9-3.3 2.4 pF
Anode to grid Cag 3.0]2.4-3.6 3L pF
Grid to heater Cgf max.0.23 max.0.23 | pF
Cathode to heater Ckf 4.8 4.8 pF
Anode to cathode and heater Ca'/k'f|3.0| 2.3 -3.7 |0.55 pF
Grid to cathode and heater Cg'/k'f|2.6] 1.9 -3.3 2.4 pF
Anode to grid Ca'g' 3.0(2.4-3.6 3.0 pF
Grid to heater Cg'f max.0.23 max.0.23 | pE
Cathode to heater Ck'f 4.8 4.8 pF
Anode to anode other section Cgy' 1i3):0:9:~ 1.7 |l 45 pF
Grid to grid other section Cgg' max. 13 max.. - 13§ mpk
Anode to grid other section Cag' max. 0.1 max . .04k pE
Grid to anode other section  Cga* max. 65 max. 65| mpF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating conditions.

Shock
The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g

supplied by an NRL shock machine with the hammer lifted over an angle of 300.

Vibration

The tube is subjected during 32 hours in each of 3 positions tc a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

TZ2:7285
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ES0CC

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 10000 hours.

Heater voltage ' 6.3 'V
Anode voltage Vy 250 5,V
Cathode resistor Ry 920. '§2

LIMITING VALUES (Absolute max. rating system)

Anode voltage Vao max. 0600

Va max. 300 V
Anode dissipation Wi max. 2
Cathode current I max. 12 mA
Cathode current peak value Ikp max.. 1505 mA

Grid current peak value max. 30 mA
Duty factor max. 0.005
Pulse duration max. 10 us
Cathode current peak value Ikp max. 30 mA
Grid current peak value max. 2 mA
Duty factor max. 0.2

Pulse duration max. 400 us

Grid voltage —Vg max. 200 V
Grid current, average value Ig max. 0.3 mA
peak value _ Igp max. 30 mA
Voltage between cathode and heater Vs max. 120 V
Bulb temperature thulb ma, - 17012
Grid resistor (automatic bias) Rg max. 1 MQ
Grid resistor (fixed bias) Rg max. 0.5 . M®

Heater voltage. The average heater voltage should be 6.3 V or 12.6 V.
Variations of the heater voltage exceeding the range of 6.0 V to
6.6.Vor 12.0 to 13.2 V will shorten the tube life.

The tolerance of heater current (column II) should be taken into

account.
772 7236
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OPERATING CHARACTERISTICS
Resistance coupled A.F. amplifier. Fig.1 page 1

Anode supply voltage Vbg 200.< - 2507 300:.. 350" 400

Anode resistor B 47 47 47 47 47
Cathode resistor R 152 142 | SO AR B 1.2

Grid resistor Rg' ks 20U LS TS BTSN 0418

Anode current : 15 1,86- 2,45 3:15 :3.80 4.40 mA
Voltage gain Mo/ Vitv =185 <185 '+18% 5= 185" 18.5

Output voltage at +Ig =0.3 uA V0 20 30 40 50 60  VRMS
Total distortion 1) deot e U R b Sy 0 B B B
Anode supply voltage Vba 200+ -250-- 300~ 350  400. -V
Anode resistor Ry 100 < 100 ¢ 100~ =100 = 100- .k
Cathode resistor Ry 2 v D Ze BT D5 220k
Grid resistor Rg' 0533 710.33:0.335:0233 ' 0,33 MR
Anode current 15 FLO0: 130 eb-- 1795 . 2,30 meA
Voltage gain Vo/ Vi 20 20 20 20 20

Output voltage at +Ig = 0.3 uA Vo 22 32 42 52 63 VRMS
Total distortion 1) dtot Fek - L3kl 3 b B e 3.7 T
Anode supply voltage Vba 200 7250 - 80027 350 400 :V
Anode resistor Ry 2201290 L 20055220 ° 1 220~ kS
Cathode resistor Rk 89+ 13m0 800309 3.0 i
Grid resistor Rg' 0.68 0.68 0.68 0.68 0.68 MQ
Anode current 1 OL52 © 0675078350199 115 “mA
Voltage gain Vol Vi 21 21 21 21 21

Output voltage at +Ig =0.3 uA Vo 19 29 38 47 58 VRMS
Total distortion 1) diot I R I AN T T T CRRE o JPL
mer output voltages the distortion is proportionally lower. 779 7237

1N 1N 1QRA 5
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ESOCF

S.Q. TUBE

Special quality triode-pentode

The pentode section is designed for use as mixer and R.F. or A.F. amplifier.
The triode section is designed for use as oscillator (max. freq. 300 MHz) mul-
tivibrator or blocking oscillator. =

QUICK REFERENCE DATA
Life test 10000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval. Gold plated pins
Heating Indirect

A.C. or D.C.; parallel supply

Heater voltage V¢ 030
Heater current Ig 330 mA
Pentode: Anode current | 10 mA
Mutual conductance S 6.2 mA/V
Amplification factor I 40
Triode: Anode current I, 14 mA
Mutual conductance S 5 mA/V
Amplification factor M 18
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval Jnax 22
7
]
it
E:
m__,
722 7238




ESOCF

CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I 1I 111
Heater voltage Vi 6.3 A%
Heater current Ig 330 313/= 347 mA
Pentode section
Anode supply voltage Vba 170 \Y%
Grid No.2 supply voltage ng2 170 \Y
Cathode resistor Ry 155 9
Anode current I 10 7.5-12.5 | min. 6| mA
Grid No.2 current Ig2 2.8 | 1.55-4.05 mA
Mutual conductance S 6.2 5.2- 7.2 | min: 4.3 | mA/V
Amplification factor
grid No.2 to grid No.1 Hgogi 40

Internal resistance Ry 0.4 | min. 0.26 MQ
Negative grid No. 1 current —Igl max. 0.5 | max.1.0| uA
Triode section
Anode supply voltage Vba 100 A%
Cathode resistor Ry 120 Q
Anode current I 14 10- 18 min. 8.4 | mA
Mutual conductance S 5.0 4- 6 min. 3.5 | mA/V
Amplification factor 7 18
Negative grid current —Ig max. 0.5 | max. 1.0 | uA

772 7239




E8OCF

CAPACITANCES Without external shield

Pentode 1 1I
Grid No.1 to grid No.2, grid No.3

cathode, heater and screen Cgl/g2g3kfs 5.6 5.2 =" 67| pk
Anode to grid No.2, grid No.3

cathode, heater and screen Ca/gzggkfs 3.4 3 -3.8:'pE
Anode to grid No.1 Cagl max. 25 | mpF
Grid No.1 to heater Cglf max.0.16 | pF
Triode
Grid to cathode (triode), cathode (pentode)

grid No.3, heater and screen Cg/kaPgst 2.5 2.2 2.8 gk
Anode to cathode (triode), cathode (pentode)

grid No.3, heater and screen Ca/kapg3fS 1.5 L2 <1 o8 ph
Anode to grid Cag 1.5 1.2-1:8 EpE
Grid to heater Cgf max.0.22 | pE
Pentode to triode
Anode (pentode) to anode (triode) Cap-atT max.0.07 | pF
Anode (pentode) to grid (triode) CaP-gT max.0.02 | pF
Grid No.1 (pentode) té anode (triode) CglP-aT max.0.16 | pF

MICROPHONY

The pentode section can be used without special precautions against microphony
in circuits where an input voltage of more than 50 mV is required for an output
of 50 mW.

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating con-
ditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 272 7240

N
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ESOCF

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 10000 hours.

Pentode section
Vpaitas 170 -V
Vbg, = 170 V
Rp =155 @

Triode section
VRaii= 100 V

R, =109

LIMITING VALUES (Absolute max. rating system)

Pentode section

Anode voltage Vao max. 550 V
Vg max. 2797V

Anode dissipation W, max. 2.15 W
Grid No.2 voltage Vg20 max. 550 V
Grid No.2 voltage:

Cathode current > 10 mA ng max. 200

Cathode current < 10 mA ng max. 225 V
Grid No.2 dissipation:

Anode dissipation > 1.2 W Wgz max. 0.7 W

Anode dissipation < 1.2 W Wg2 max. 0.8 W
Grid No.l dissipation ng max. 0.1 W
Negative grid No.l voltage —Vg1 max. 100 V
Cathode current I max, - L8 s niA
Voltage between cathode and heater Vs max. 100 V
Grid resistor (fixed bias) Rgl max. 0.5 M®Q

772 7241
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E30CF

LIMITING VALUES (Absolute max. rating system) (continued)

Triode section

Anode voltage X‘:O ::; 23? X
Anode dissipation W, maxs k7w
Grid dissipation Wg max.’ 0.1 AW
Grid, voltage, peak value Vgp Max: > .30 Wk
Duty factor max. 0.04
Pulse duration max. 0.8 ms
Grid voltage -Vg max. 100 V
Cathode current Ip max. 18 fmA
Cathode current peak value Ikp max. 100 mA
Duty factor max. 0.04
Pulse duration max. 0.8 ms
Voltage between cathode and heater Vkf max. 100 V
Grid resistor (fixed bias) Rg max. 0.5 MQ
Bulb temperature thulb max. 170:2C

Heater voltage:

The average heater voltage should be 6.3 V.

Variation of the heater voltage exceeding the range of 6.0 V to
6.6 V will shorten the tube life.

The tolerance of heater current (column II) should be taken into
account.

772 7242
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E8OCF

OPERATING CHARACTERISTICS

Pentode section as R.F. amplifier

Anode supply voltage Vba 170 V
Grid No.2 supply voltage ngZ 170" "V
Cathode resistor Ry 155
Anode current I, 10 mA
Grid No.2 current Igz 2.8 mA
Mutual conductance S 6.2 mA/V
Amplification factor

grid No.2 to grid No.l Hgog) 40
Internal resistance Ry 0.4 MQ
Input resistance at 50 MHz Tgy 10 k2
Equivalent noise resistance Req 1.5 k@

Pentode section as mixer

Anode supply voltage Vba 170: -V
Grid No.2 supply voltage ng2 170 .-V
Grid No.1 resistor Rgl 0.1 MQ
Cathode resistor Ry 330 .
Oscillator voltage Vosc 3.5 VRMS
Anode current Iy 8 mA
Grid No.2 current Ig2 2.5 mA
Grid No.l current Ig1 12 pA
Conversion conductance S¢c 2.4 mA/V
Internal resistance Ry 0.5 M@

Triode as oscillator

Operation in Colpitts circuit is recommended.

Operation in Hartley circuit is 1.0t recommended.

772 7243
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S.Q. TUBE

Special quality pentode designed for use as amplifier.

E3OF

QUICK REFERENCE DATA

Life test
Low interface resistance

Mechanical quality

10 000 hours

Shock and vibration resistant

Base Noval. Gold plated pins
Heating Indirect
AiCsior DG
Series or parallel supply
Heater voltage V¢ 6.3 "V
Heater current I¢ 300 mA
Anode current I : 3 =imA
Mutual conductance S 1.85 mA/V
Equivalent noise resistance (A.F.) Req 40 k2
Hum voltage Vgl max. 5 uVpMs
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval
Mnax22

f 7203857

>

max 61
max 67

A
7203956

7Z2 6013
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E3OF

CHARACTERISTICS

Column I  Nominal value or setting of the tube

II Range values for equipment design: Initial spread

Voltage between cathode and
heater Vif =120V

III Range values for equipment design: End of life
I I I

Heater voltage Vg 6.3 v
Heater current I¢ 300 1. 285-.315 mA
Anode voltage Vg, 250 Vv
Grid No.3 voltage Vg3 0 v
Grid No.2 voltage ng 100 v
Cathode resistor Ry 550 Q
Anode current I, 3 | 2.5-~.3.50) mif, “2:0 | A
Grid No.2 current Ig2 0.65 [0.45-0.85 | min.0.35 | mA
Mutual conductance S 1.85-| 1.5- 2.2 | min. 1.2| mA/V
Internal resistance R; 1.5 [min. 1.0 MQ
Amplification factor

grid No.2 to grid No.l Hgog | 25
Equivalent noise resistance Req max. 40 k2

Frequency 0-10 kHz

Grid No.l resistor Rgl =0Q
Negative grid No.l current —Ig1 max. 0.1 | max. 0.2 | uA
Cut off voltage —Vgl T oD A%

Anode voltage V, 250 A%

Grid No.3 voltage Vg3 0 Vi

Grid No.2 voltage ng 100 v

Anode current Iy max. 20 A
Hum voltage Vgl max. S HVRMS

Grid resistor Rgl =1 MQ

Cathode resistor bypassed
Leakage current between

cathode and heater Hiax..0 12 HA

772 7251




E3OF

e ——— e ——— ————————

CAPACITANCES With external shield

I II

Anode to grid No.2, grid No.3,

cathode and heater Ca/gzgskf 7.3 | 6-8-7.8| pE
Grid No.l1 to grid No.2, grid No.3,

cathode and heater Cgl/ngSkf 5.0 4.5-5.5:| pE
Anode to grid No.1 Cagl max. 25 | mpF
Grid No.1 to heater Cglf max. 2| mpF
Cathode to heater Cks 37 pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating con-
ditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration
The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 10000 hours.

Anode voltage Va 2500 'V
Grid No.3 voltage Vg3 QF N
Grid No.2 voltage ng 100 V
Cathode resistor Ry 550 R

7Z2 7309

10.10.1966 s



E8OF

LIMITING VALUES (Absolute max. rating system)

Anode voltage Xzo an:: ggg X
Anode dissipation W, max. 1.3 W
Grid No.2 voltage ngo Ez}; ggg x
Grid No.2 dissipation Wg2 max. 0.4 W
Negative grid No.3 voltage —Vg3 max. 100 . V
Negative grid No.1 voltage —Vgl max. 100 V
Cathode current Iy max. 9 mA
Voltage between cathode and heater

Cathode positive Vit (k pos) max. 120 V

Cathode negative Vit (k neg) max. 60 V
Grid No.1 resistor Rgl See curve on page G
Bulb temperature max. 170 °C

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0V to
6.6 V will shorten the tube life.
The tolerance of heater current (columnII) should be taken into
account.

772 7252




E8OF

OPERATING CHARACTERISTICS

Resistance coupled A.F. amplifier

Anode supply voltage Vba 100 200 250 300 400 V =i
Grid No.2 supply voltage Vpg, 100 200 250 300 400 V ==
Anode resistor Rja 0:22::022:10:22. 50222 10,22" NK) %
=
Grid No.2 resistor Rg2 130002 il a2 el d . b2 - VS
Cathode resistor Ry 33 18 1sn T nked . 1.0 K@
Grid No.1 resistor Rg1 1 1 k 1 1 MQ
Grid resistor next stage Rgl' 0.68 0.68 0.68 0.68 0.68 MR
‘ Anode current 74 0.29 0.61 0.80 0.98 1.37 mA
‘1 Grid No.2 current Igz 010750383+ 2017020, 028 mk
Gain Vol Vi 221207 - =3165 < 15- ¢+ 190", 1200
Output voltage at +Ig = 0.3 AV, 8 20 25 30 40 VRMS
Total distortion decr 27 S 07 el o Ve RS Y
Electrometer pentode
Heater voltage Vs 4.5 V
Anode voltage Ve 40 V
Grid No.3 voltage Vg3 0V
Grid No.2 voltage ng 40 V
Negative grid No.1 voltage —Vgl 2. 1550
Anode current I, 40 puA
Grid No.2 current Ig2 9 uA
Negative grid No.l current —Igl max. 10710 A
772 7253 -
10.10.1966 5
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Upper and lower current limits are indicated by arrows
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S.Q. TUBE

. Special quality output pentode

QUICK REFERENCE DATA

Life test
Low interface resistance

Mechanical quality

10000 hours

Shock and vibration resistant

Base Noval. Gold plated pins
Heating Indirect
A.C. or'D.C.
Series or parallel supply
Heater voltage Vg 6.3 N
Heater current If 700 mA
Anode current I, 30 mA
Output power, one tube W, 2.7 W
two tubes class AB Wo 5.7 "W
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval
max22
NS
2y
E
m__s

7Z2 6068
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CHARACTERISTICS

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I I III
=—— Heater voltage Vs 6.3 Vv
Hed ] Heater current If 700 | 665 - 735 mA

Anode voltage Va 200 A%
Grid No. 3 voltage Vg 3 0 \Y%
Grid No. 2 voltage ng 200 A%
Cathode resistor Rk 130 Q
Anode current Iy 30| 26.5 - 33.5| min. 21| mA
Grid No.2 current Ig2 4.1 2.7 - 5.5| min. 2.0] mA
Mutual conductance S 9.0 7.4 -10.6| min. 6.0 mA/V
Amplification factor

grid No.2 to grid No. 1 Mngl 21.5
Negative grid No.1 current -lg 1 max. 0.5 max.1.0| pA
Anode voltage Va 200 A%
Grid No. 3 voltage Vg3 0 A%
Grid No. 2 voltage Vg2 200 V
Anode current In 30 mA
Load resistance Ry 7 k2
Output power Wo 2.7 | min. .~ 2.0 W
Cut-off voltage Vg, 14 A%

Anode voltage Va 200 v

Grid No. 3 voltage Vg3 0 v

Grid No. 2 voltage ng 200 v

Anode current I, max. 0.2 mA

7Z2 6069
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CHARACTERISTICS (continued) I II 111

Hum voltage Vgl max.0.25 mVRMS
Grid No.l resistor Rgl =0.5 MQ
Cathode resistor by-passed

Leakage current between
cathode and heater It max. 15 | max. 20 |uHA

Voltage between cathode
and heater Viys = 120 V

Insulation resistance between
two electrodes R min. 804 min. 10| M

Voltage between electrodes = 300 V

CAPACITANCES
I

Grid No.1 to grid No.3, grid No.2, I

cathode heater and screen Cgl/g3g2kfs 105} 92210 8¢} pF
Anode to grid No.3, grid No.2,

cathode heater and screen Ca/gsgzkfs 6.8:1:6.3--7.3 |.pF
Anode to grid No.1 Cagl max.0.15 | pF
Grid No.l1 to heater Cglf max.0.25 | pF
Cathode to heater Cks 0 pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 300.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

7Z2 7254
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LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 10000 hours.

Anode voltage vV, 200 V

Grid No.3 voltage Vg3 0 Vv

Grid No.2 voltage ng 200 V

Cathode resistor Rk 130 @

LIMITING VALUES (Absolute max. rating system)

Anode voltage : Va, max. 600 V
Va max. 300 V

Anode dissipation Wi max. 8 W

Negative grid No.3 voltage —Vg3 max. 100 V

Grid No.2 voltage ngo max. 600 V
ng max.s:300< 1V

Grid No.2 dissipation Wgz max. 2.6 W

Grid No.1 voltage —Vgl max. 100 V

Cathode current Iy max. 50 mA

Voltage between cathode and heater Vs max. 120 "V

Bulb temperaturc thulb max. 225 °C

Grid No.1 resistor (automatic bias) Rgl max. 1 MQ

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V to
6.6 V will shorten the tube life.
The tolerance of heater current (column II) should be taken into
account.

722 7677
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OPERATING CHARACTERISTICS

Output tube class A

Anode voltage ¥a 200 250 V
Grid No.3 voltage VgS 0 -0V
Grid No.2 voltage ng 200 28001M
Grid No.2 resistor Rgz I <)
Cathode resistor Rk 130 270.-Q
Anode current I 30 24 mA
Grid No.2 current Ig2 4.1 3.3 imA
Mutual conductance S 9 - mA/V
Internal resistance Ry 52 - ko
Load resistance Raw 7 10 k<2
Output power Wo 2.7 280 W
Total distortion dtot 10 09
Output tube class AB (two tubes)
Anode voltage Va 200 v
Grid No.3 voltage Vgs 0 v
Grid No.2 voltage ng 200 A%
Cathode resistor Re 130 Q
Load resistance Raaw 9 k2
Input voltage Vi 0 0.31 5.2 VRMS
Anode current 1y 2x20.6 - 2x24.6 mA
Grid No.2 current Ig2 2x2.8 - 2x4.9 mA
Output power W, 0 0.05 ST W
Total distortion dtot - = 30 %
TZ 27255

10.10.1966 5



ES0L

OPERATING CHARACTERISTICS (continued)

Output tube class AB (two tubes)

Anode voltage Va 250 A%
Grid No.3 voltage Vg3 0 A%
Grid No.2 voltage ng 250 A%
Cathode resistor Ry 150 Q
Load resistance Raa~ 9 k2
Input voltage Vi 0 =032 7.8 VRMS
Anode current I 2x23.5 = 2x29.5 mA
Grid No.2 current Ig2 2%3.2 = 2x6.6 mA
Output power W, 0 -0.05 9 W
Total distortion diot - 4.5 %
7Z2 7256
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S.Q. TUBE

Special quality output pentode designed for use in telephone equipment.

QUICK REFERENCE DATA

Life test 10000 hours
Base Noval. Gold plated pins
Heating Indirect

a.c: ord.e.;
Series or parallel supply

Heater voltage Ve 6.3V
Heater current If 375 mA
Anode current 15 20 mA
Output power W, 1 W
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

max22

max 61
max 67

f 7206835 Ul] ‘“ Wll.‘_JL

722 7237
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CHARACTERISTICS

ColumnI Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II 111
- Heater voltage Vs 6.3 A%
Heater current I 375 | 355= 395 mA
Anode voltage Vi 210 v
Grid No.3 voltage Vg3 0 \%
Grid No.2 voltage ng 210 A%
Cathode resistor Rk 120 Q
Anode current K 20| 17- 23 | min.13.5| mA
Grid No.2 current Ig2 5.3]14.1- 6.5 | min. 3.1| mA
Mutual conductance s 11] 9.5-12.5 | min. 7.8 | mA/V
Internal resistance R 0.3 | min. 0.2 MQ
Amplification factor
grid No.2 to grid No.1l Hgogi 36
Equivalent noise
resistance Req 1.2 kQ
Negative grid current —Igl max.0.5 | max. 1.0| uA
Hum voltage Vgl max. 0.2 mVRMS
Grid resistor Rgl =0.5 MQ
Heater centre earthed
Cathode resistor bypassed
Leakage current between
cathode and heater Inf max. 24 HA
Voltage between cathode and

heater Vif = 120 V

7722 7258




CAPACITANCES
Anode to grid No.3, grid No.2 ! i

cathode heater and screen Ca/g3g2kfs 65 5.9 =7l
Grid No.1 to grid No.3, grid No.2

cathode heater and screen Cgl/g3g2kfs 11.2 1054 = 12
Grid No.1 to grid No.3, grid No.2

cathode heater and screen c kfs | 14-3 pF

Measured with cathode current gl/g3g2
Anode to grid No.1 Cagl max. 0.02 | pF
Grid No.1 to heater Cglf max...- 0.2 -ph
Cathode to heater Cks 4.2 pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.
Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 10.000 hours.

Anode voltage Vy 210 V
Grid No.3 voltage - VgS 0 Vv
Grid No.2 voltage Vg2 210V
Cathode resistor Ry 120~

772 7259

|

e e

10.10.1966



E81L

LIMITING VALUES (Design centre rating system)

Anode voltage

Anode dissipation

Grid No.2 voltage

Grid No.2 dissipation
Cathode current
Grid No.1 resistor:
automatic bias
fixed bias
Voltage between cathode and heater

Bulb temperature

g1
Vit
thulb

max.

max.

max.

max.

max.

max.

max.

max.

max

max.

550
210

550
210
b.2

30

o¢c

Heater voltage: The average heater voltage should be 6.3 V. Variations of the
heater voltage exceeding the range of 6.0V to 6.6 V will shorten
the tube life. The tolerance of heater current (column II) should

be taken into account.

OPERATING CHARACTERISTICS
Output tube. Class A

Anode voltage
Grid No.3 voltage
Grid No.2 voltage
Cathode resistor
Load resistance
Anode current
Grid No.2 current
Output power

Total distortion

dtot

210

210
120
15
20
5.3

772 7260
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OPERATING CHARACTERISTICS (continued)

Amplifier

Anode voltage Vs 210 - V. E==
Grid No.3 voltage VgS 0 V ==
Grid No.2 voltage ng 210 %"
Cathode resistor Ry 180 - @

Load resistance Ra.\, 20 k2

Anode current s 1S mA

Grid No.2 current : Igz 4 mA
Voltage gain Vo/ Vi 515N

772 7261
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S.Q. TUBE

e
—_—
e
—_——

Special quality double triode designed for use as amplifier oscillator, multivi-
brator and blocking oscillator.

QUICK REFERENCE DATA

Life y 10000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval
Heating Indirect

A.C. or D.C.; Parallel supply
Heater voltage Vi 6.3 01126V
Heater current If 300 or 150 mA
Anode current i 10.5 ‘mA
Mutual conductance S 20200 A/ Ve

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

6 L y
f  7z0u064 “U “ ﬂ" l

7Z2 7262
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E82CC

CHARACTERISTICS (Both sections if applicable)

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I I 111

Heater voltage, .pin 9 and 4 + 5 Vs 6.3 \%
Heater current I 300 | 285- 315 mA
Heater voltage, pin 4 and 5 Vs 12:6 v
Heater current If 150 mA
Anode voltage Vo 250 Vv
Cathode resistor Ry 800 Q
Anode current I, 10.5 | 8.7-12.3 |-min. 7.0 |-maA;
Difference in anode current

of both systems Io-Ia' max. 1.6 mA
Mutual conductance S 2.2 | 1.8- 2.6 | min. 1.5| mA/V
Amplification factor [ 17:0 }15.7-18.3
Internal resistance Ri Tl k@
Cut-off voltage
Grid voltage -Vg 22 \Y
Anode current I, 10:4] uA
Grid voltage -Vg max. 30 A%
Anode current Ia 20 UA
Grid voltage ~—Vg min. 18 \Y
Anode current I, 5 UA
Negative grid current -Ig mak. 0.5 | max.1.0 | uA
Anode voltage Va 100 Vv
Grid voltage Vg 0 A%
Anode current Iy 11.8 mA
Mutual conductance S 31 mA/V
Amplification factor 7 19.5
Internal resistance Rj 6.25 k2

772 7263
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CHARACTERISTICS (continued)

Leakage current between
cathode and heater Is max. 6.5 |uA

Insulation resistance:

Between grid and other
electrodes Rins min. 500 | MQ2

100 V

Voltage between electrodes

Between anode and other
electrodes Rins min. 500 | M2

300 V

Voltage between electrodes

Vibrational noise output (20to 5000 Hz) Vg, max. 100 | mVRMS

Anode voltage V5 = 250 V
Grid voltage —Vg =8.5V
Anode resistor Ry = 2 k2
Vibration frequency = 40 Hz
Acceleration =10 g
Units in parallel
CAPACITANCES
Anode to cathode and heater Ca/kf 05 077352707 1 ph
Ca'/k't 0.4 0.2.-0.6 FpE
Grid to cathode and heater Cg/kf 1.6 | 125 =1.95] pE
Anode to grid Cag 128 1.2- 1.8] pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditionsare not intendedto be used asnormal operating conditions.
Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.
Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 772 7264
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LIFE

Production samples are tested to be within the end of life values (column III)

during 10000 hours.

LIMITING VALUES (Absolute max. rating system)

Anode voltage

Anode dissipation

Grid voltage

Grid current
Grid resistor: fixed bias
automatic bias
Cathode current
Voltage between cathode and heater

Bulb temperature

Vif
thulb

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V to

6.6 V will shorten the tube life.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

600 V
330 V
3
99"V
0"V
S5 mA
0.5 MQ
1.0 M@
22, mA
100 V
165, 9C

The tolerance of heater current (column II) should be taken into

account.

772 7265
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, E83CC

S.Q. TUBE

Special quality double triode designed for use as A.F. amplifier, phase inverter
and amplifier in measuring equipment.

QUICK REFERENCE DATA
Life test 10000 hours
Low interface resistance
Low microphony level
Mechanical quality Shock and vibration resistant
Base Noval
Heating Indirect

A.C. or D.C.; parallel supply
Heater voltage V¢ 6.3V ori12.6,.V
Heater current I 300 mA or 150 mA
Anode current I, 1.25 mA
Mutual conductance S 1.6 mA/V
Amplification factor m 100
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

max 22

~O

< max 49.2
max55.6

Ty

i

f  rz0u04s

772 6121
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CHARACTERISTICS (Both systems if applicable)

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I 11 111

Heater voltage pin 9 and 4 + 5 Vs 6.3 v
Heater current If 300~} 285~ :315 mA
Heater voltage pin 4 and 5 V¢ 12.6 A
Heater current I¢ 150 mA
Anode voltage Vi 250 \%
Cathode resistor Ry 1.6 k2
Anode current Iy 1.25 1.1~ l.44u:min.: 0.8 mA
Mutual conductance S 1.6 | 1.3-1.95| min.1.05 | mA/V
Amplification factor u 100
Internal resistance R; 62.5 k2
Negative grid current —-Ig max. 0.2 | max. 0.5 [ uA
Cut -off voltage —Vg max. 4 A%

Anode current I, = 20 A
Anode voltage Wiy 100 Vv
Anode current L 0.5 mA
Cathode resistor Ry 2 kQ2
Mutual conductance S 1.25 mA/V
Amplification factor v 100
Internal resistance R 80 kQ
Leakage current between
cathode and heater It Make D HA

Voltage between cathode
and heater V¢ = 100 V

7Z2 7266




| E83CC
CHARACTERISTICS (continued)
Insulation resistance: . i
Between grid and other electrodes Rins max. 300 |MQ
Voltage between electrodes = 100 V %
==
Between anode and other electrodes Rins max. 300 |[MQ ==
Voltage between electrodes = 300 V %
Vibrational noise output (20 to 5000 Hz) Vg max. 10 |mVRMS
Anode supply voltage Vi, =-250 V
Anode resistor Ry = 5 kQ
Grid voltage —Vg =2V
Vibration frequency = 25 Hz
Acceleration = 2.9¢
Units in parallel
CAPACITANCES
Grid to cathode and heater Cg/kf 1.6 pF
Anode to cathode and heater Ca/kf 0.46 pF
Ca'/Kf 0.34 pF
Anode to grid Cag 1 3 pF
Grid to heater Cgft max. 0.15 | pF
Anode to anode other system Cag' max. 0.6 |pF
Grid to grid other system ngr max. 10 | mpF
Anode to grid other system Cag max. 60 | mpF
Cga' max. 60 | mpF

LIMITING VALUES (Absolute max. rating system) (Each unit)

Anode voltage Vials max. 600 V
Mo max. 330V
Anode dissipation W, max. 1.2 W
Grid voltage —Vg max. 99 iV
+Vg max. 0.5 V
Cathode current Ix max. 9 mA
722 7267
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LIMITING VALUES (continued)

Grid resistor: fixed bias Rg max. 1.2 MQ
automatic bias Rg max. 2.2 MQ
grid current bias Rg max. 25 MQ

Voltage between cathode and heater Vs max. 200 V

Resistance in cathode heater circuit

in case of phase inverter circuit Ryf max. 135 k@2

Bulb temperature thulb maxs 1700 °C

Microphony:

Input voltage required for 50 mW output Vi min. 0.5 mV

Heater voltage: The average heater voltage should be 6.3 V
Variations of the heater voltage exceeding the range of 6.0 V to
6.6 V will shorten the tube life.
The tolerance of the heater current (column II) should be taken

into account.

OPERATING CHARACTERISTICS

A.F. amplifier - circuit fig.1

Anode supply voltage Vba
Anode resistor R,y
Cathode resistor Ry
Grid resistor next stage Rg'
Anode current I,
Output voltage Vo
(Grid current = 0.3 pA)

Voltage gain Vo/Vi
Total distortion drot

200 250 300 350 400 V
47 47 47 475447058
1500 1200 1000 820 680 €
150 © 1507450 11505 1501 -k
0.86 1.18 1.55 1.98 2.45 mA
18 23 :26 83 37 NRMS

34.0 37.5 40.0 42.5 44.0
8.5 +7.0:550 AL T 356157

772 7268
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OPERATING CHARACTERISTICS (continued)

A.F. amplifier - circuit fig.1 (continued)

Anode supply voltage Vba 200 250 300 350 400

Anode resistor R, 100: “ 100 ;100 100 + 100

Cathode resistor Ry 1800 1500 1200 1000 820

Grid resistor next stage Rg' 330: 1330 <,/330:-2330, 330

Anode current I 0.65 086 1,11 1.40- 1.72: WA

Output voltage Vo 20 26 30 36 38 VpMS
(Grid current = 0.3 uA)

Voltage gain Vo/V; 50:°54.5 ' 57.0: 61.0. 63.0

Total distortion d;or 4.8 28097 3.7 2.2 suiie ot

Anode supply voltage Vba 200719500 3007 < 350" H00- G

Anode resistor Ry 220 - 4220 - 220."=220 . ~" 20tk

Cathode resistor Ry 3300 2700 2200 1500 1200 €

Grid resistor next stage Rg! 680 680 680 680 680 k2

Anode current L, 0.36 0.48 0.63 0.85 1.02 mA

Output voltage Vo 24 28 36 37 38 VRMS
(Grid current = 0.3 uA)

Voltage gain VoY 56;. 60:5 . 7200 7515 #7615

Total distortion deot 4.6= 3l 2060 - on A Lkt

A.F. amplifier - circuit fig.2.

Anode supply voltage Vpa 200 250 300 350 400 V
Anode resistor R, 47 47 47 47 47 Kk
Grid resistor next stage Rg' 150 . 150 * 150 150/ :=ES0E0KD
Anode current I 1402 1.45::2.02 - 2,50; 23,107
Output voltage Vo 18 23 26 33 37 VRMms
Voltage gain Vo/Vi 37 39 . 41 44 45

Total distortion deot 5500 ¥ WA w00 L DT YOS

7722 7269

e
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OPERATING CHARACTERISTICS (continued)

A.F. amplifier - circuit fig.2. (continued)
=—— Anode supply voltage Vba 200 250 300 350 400" V
Anode resistor Ry 100 100 100 100 100 Kk
Grid resistor next stage Rgv 330 330 330 330 330 k@
Anode current I, 0.70 1.00 1.29 1.62 1.95 mA
Output voltage Vo 20 26 30 36 38 VRMS
Voltage gain Vo/Vi 50 51 54 56 58
Total distortion Aot 3.9 2.6 2.0 1.8 1.6 %
Anode voltage Vba 200 250 300 350 400 V
Anode resistor R, 220 220 220 220 220 k2
Grid resistor next stage Rgv 680 680 680 680 680 kR
Anode current I, 0.39 0.56 0.75 0.88 1.09 mA
Output voltage Vo 24 28 36 37 38 V
Voltage gain Vol Yy . 58 62 66 67 68
Total distortion deot 4.6 2.7 2.2 1.7 14 %
A.F. amplifier - circuit fig.3.
Anode supply voltagel Vba 100 150 200 250 300 350 400 V
Anode resistor R, 47 47 47 47 47 47 47 KQ
Grid resistor next stage Ry 150 150 150 150 150 150 150 k2
Anode current 1, 0.35 0.84 1.40 1.95 2.52 3.19 3.80 mA
Voltage gain Vo/Vi 25 33 34 36 38 40 41
Total distortion:
at Vo = 2 VRMmS deot 1.7 25 234 2.3 2.2- 225 «25L5%
at V, = 4 VRMs deit 2.1 4.6 4.7 4.6 4.5 4.2 4.2 %
at V, = 6 VRMS diot 6.0 5.27%.806 « 5.6 5.5 5:5i:5:4-%

722 6126
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OPERATING CHARACTERISTICS (continued)

A.F. amplifier - circuit fig.3. (continued)

Anode supply voltage Nba 100 150 200 250 300 350 400
Anode resistor R, 100 100 100 100 100 100 100
Grid resistor next stage Rg+ 330 330330 -:330: 330330 330
Anode current 1, 0.24.0:56 0,88 1.23 1.58 1.92.2.29
Voltage gain Vo/V; 34 43 46 48 . 50 - 51 52
Total distortion:

at V, =2 VRMS dtot 1.6 4159 1.9 -1.8 1.8 #¥i8 157145

at Vo =4 VRMS drot 2.3 3:0% 3:8: 3:8-"3:6, 86 3.5 %

at V, = 6 VRMS deot D6 F4 s BiTRgE a50 4.9 4800

100 150 200 250 300 350 400 V
Anode resistor R 220. ‘220> 2207220 220 - 220 220 k2
' 680 680 680 680 680 680 680 k2

Anode supply voltage Y5

Grid resistor next stage R

Anode current L; 0.14 0,32 0.49 0.67 0.85:1.05 1.23 mA
Voltage gain Vo/Vi 42 51 84 57,58 - .59.-"60
Total distortion:
at Vo = 2 VRMS diot KOl T b LT L6 1360 406 - 156050
at Vo =4 VRMs deot 2.5 13.0%83:0 32,9 2295 287 2.7
at V, = 6 VRMms dior 3.2 4.4 4.4 4.4 4.4 4.3 4.2 %
Phase inverter - circuit fig.4
Supply voltage Vb 250 350 . ¥
Anode voltage Vi 65 90 Vv
Anode resistor Ra, Ryt 100 150 k§2
Cathode resistor Ry 68 82 k2
Anode current I+ 1.0 1.2 mA
Voltage gain Vs i i
Output voltage Vo 7 - 20 10 35 VRMS

(Grid current = 0.3 pA)
Total distortion deot 0.6 1.8 05518 =%

V, should be adjusted to the specified value for Io+l,* 279 7970

1010 1966 : 7
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OPERATING CHARACTERISTICS (continued)

Phase inverter - circuit fig.5.

Supply voltage Vp 250 350 N
Cathode resistor Rk 1200 820 Q

Anode current I+Hge 1.08 ! mA

~ Voltage gain Vo/Vi 58 62
e s e
Output voltage Vo 7 35 9 45 VpMs
(Grid current = 0.3 pA)
Total distortion deot Lol;45.5 03717335 - %
QOIuF 2 aF
L = +—
s i b3
wimng L 2R, Ry b
< Rkig -
TSO“F rIﬂ Fig.1

Fig.2

1000,  Q3BMQ QOLF

AAAAAAA AAAAA
VWWVWY 7 VVVVWY 1

@ v ram%
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Q
AAAMA
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S.Q. TUBE

Special quality pentode designed for use in telephone equipment.

QUICK REFERENCE DATA
Life expectancy 10000 hours

Low interface resistance

Base Noval. Gold plated pins
Heating Indirect
A.C. or D.C.
Series or parallel supply
Heater voltage Vg 6.3 V
Heater current ; I 0.3 A
Anode current T 10 mA
Mutual conductance S 9 mA/V
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval
max22

max60.3
max66.7

i

7204009

7Z2 6036

10.10.1966 ‘ !
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CHARACTERISTICS

Column I’  Nominal value or setting of the tube.
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I I III

Heater voltage Vs 6.3 Vv
Heater current Ig 300 |'285-+:315 mA
Anode voltage Va 210 A%
Grid No.3 voltage Vg3 0 A%
Grid No.2 voltage Vg, 120 A%
Cathode resistor de 165 Q
Anode current Iy 104 8.7=11.3 7 | mA
Grid No.2 current Iy, 250 LT ¥ 2.5 1.25 | mA
Mutual conductance S ) 917.8-10.2 6.4 | mA/V
Internal resistance R; 0.5 { min. 0.3 MQ
Amplification factor

grid No.2 to grid No.1 Hgog) 38
Equivalent noise resistance

(R.F.) Req 750 | max.1000 Q
Equivalent noise resistance
(A.F.) Req max. 36 k2

Negative grid No.l current -Igl max. 0.5 [max.l1.0 [ uA
Hum voltage Vgl max. 0.5 mVRMS

Grid resistor Rg1 =0.5 MQ2

Cathode resistor by passed
Cut off voltage —Vgl 5. |"maxi 5.25 \%
Anode voltage Va 210 \Y%
Grid No.3 voltage Vg3 0 Vv
Grid No.2 voltage '\/"gz 120 Vv
Anode current 1 0.5 mA

7Z2: 7291




CHARACTERISTICS (continued)

E83F

Leakage current between : o B
cathode and heater Ik max. 15
Voltage between heater
and cathode Vi¢ = 100 V
Insulation resistance between
two arbitrary electrodes R { min. 100 MQ

Voltage between electrodes V = 250 V

CAPACITANCES

Radiation capacitances measured to a surrounding cylinder, internal diameter

52 mm, height 98 mm.

Grid No.1 to grid No.2, grid No.3,

cathode, heater and screen

Grid No.1 to grid No.2, grid No.3,

cathode, heater and screen
Cathode current = 12.1 mA

Anode to grid No.2, grid No.3,
cathode, heater and screen

Anode to grid No.l

Grid No.!1 to heater

Cathode to heater

Grid No.1l radiation capacitance

Anode radiation capacitance

LIFE EXPECTANCY

I II
Cgl/g2g3kfs 8 8.7 | pFE
Cgl/ngkas 10.8 pF
Ca/ngSkfs 3.5 pmaxiidc b i pE
Cagl max. 15| mpF
Cglf max.0.15 | pF
Ckf 4 pF
Crgl max.25 mpF
Cra max.25 mpF

When the tube is operated under the following conditions the range values of the
characteristics in column III may be expected not to be exceeded during an oper -

ation period of 10000 hours.

Anode voltage Va 208" =V
Grid No.3 voltage VgS 0V
Grid No.2 voltage Vg, 120 V
Cathode resistor Rk~ 165 R
PZ2 7272
10.10.1966 3
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LIMITING VALUES (Design centre rating system)

Anode voltage Vao max. 550 'V
i, max. 219 4=V
Anode dissipation Wy a2 =W
Grid No.2 voltage ngo max. 550 -V
ng max. 210 V
=—— Grid No.2 dissipation Wg2 max. 0.35 W
Grid No.l voltage —Vgl max. 100 V
Grid No.l voltage, peak _Vglp max. 200 "V
Duty factor max. 0.1
Pulse duration max. 200 us
Grid No.1 dissipation ng max. 50 mw
Grid No.1 resistor (automatic bias) Rgl max . 1 MQ
Cathode current I max. 16 mA
Cathode current peak value Ikp max. 80 mA
Duty factor max. 0.1
Pulse duration max. 200 us
Voltage between heater and cathode Vs max. 100 V
Bulb temperature (absolute maximum) thilb max. 170 ©C
OPERATING CHARACTERISTICS
Output tube. Class A
Anode voltage Vs 120 210 \
Grid No.3 voltage Vg3 0 0 \'
Grid No.2 supply voltage Vpg, 120 120 \'
Grid No.2 resistor Rgz 5.6 .0 k<2
Cathode resistor Rg 180 180 Q
Anode current 1% 8.3 8.3 mA
Grid No.2 current Igz 1.7 | a7 mA
Mutual conductance S 8.2 8.2 mA/V
Internal resistance R; 0.42 0.44 M2
Load resistance Ra .o 10 20 k2
Input voltage Vi 085. " - 1L = 0525 L - VRMS
G»id No.1 current +IgI - - 0.3 - - 0.3 A
Grid No.1 resistor Rgl = = 0+33 = - 0.33 M®
Total distortion dtot - 10 - - 10 - %
Output power Wo 50 340 400 50 660 870 mW
TZ2:7273
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S.Q. TUBE

Special quality output pentode designed for use as wide band amplifier, series
regulator tube and power output tube.

QUICK REFERENCE DATA

Life test 10000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval
Heating Indirect

A.C. or D.C.; parallel supply
Heater voltage Vs 0.3 N
Heater current If 760 mA
Anode current Ia 48 mA
Mutual conductance S 11.3 mA/V
Output power, one tube Wo 6 W

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval
max 22

7204396 7204395

722 7274
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CHARACTERISTICS

Column I Nominal values or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II III

Heater voltage Vs 6.3 A%
Heater current If 760 1720 - 800 mA
Anode voltage Va 250 A%
Grid No.2 voltage ng 250 A%
Cathode resistor Rk 135 Q
Anode current Iy 48 | 42 - 54 |min. 32| mA
Grid No.2 current Ig2 5.5 4 - 7 mA
Mutual conductance S 11.3 (9.2 - 13.4 | min. 7.5 | mA/V
Amplification factor Hgog1 19
Internal resistance Rj 40 k2
Negative grid current —Igl max. 0.5 max.1.0|puA
As triode
Anode voltage Va 250 A%
Cathode resistor Rk 270 Q
Anode current I 34 ' mA
Mutual conductance S 10.2 mA/V
Amplification factor /] 18.5
Internal resistance R 1.8 k2
Leakage current between
cathode and heater Ikt max. 425 KA

Voltage between cathode

and heater Vyg = 100 V
Insulation resistance between
electrodes R min. 100 MQ

Voltage between electrodes =

300 vV

7Z2 7275
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CAPACITANCES
I II

Anode to grid No.2, grid No.3

cathode and heater Ca/ngSkf 6.0%1+5. 2, =648
Grid No.1 to grid No.2, grid No.3

cathode and heater Cgl/gzgakf 10 Qb el
Anode to grid No.1 Cagl max. 0.5
Grid No.1 to heater Cglf max. 0.25 | pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to beused as normal operating conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
during 10000 hours

LIMITING VALUES (Absolute max. rating system)

Anode voltage Va, max. 600 V
Va max. 450 V
Anode dissipation W, max. - 13,5
Grid No. 2 voltage Vg20 max. 600 V
ng max;. 450 2N
Grid No. 2 dissipation
Continuously Wg 2 max. 2.2 W
Peak value in case of exitation
by speech and music Wgzp max. 4.4 W
722 7276
10.10.1966 3
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LIMITING VALUES (continued)

Grid No.1 dissipation ng max: 0.5
Grid No.1 voltage -Vg 1 max. 100 V
Cathode current Ix max. 78 -mA
Grid resistor
Fixed bias Rg1 max. 0.5 MQ
Automatic bias Rgl max. 1.0 MR
Voltage between cathode and heater Vs max, --.100- -V
Bulb temperature tbulb max. 225 °C

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V to
6.6 V will shorten the tube life.
The tolerance of heater current (column II) should be taken into

account.

OPERATING CHARACTERISTICS
Output tube class A (one tube) 2)3)

Anode voltage Va 250 \Y%
Grid No.2 voltage ng 250 \Y
Cathode resistor Ri 135 Q
Load resistance Ra~ 4.5 kQ2
Input voltage Vi 0 0.3 3.5 4.4 4.81)Vpys
Anode current Ia 48 50.5 50.5 mA
Grid No.2 current Igz 5:15 10.0: ‘11.0. mA
Output power Wo 0 0.05 4.5 5.7 6.0 W
Total distortion diot 7.8 10 %
Second harmonic dp 5:7 . 8.0 %
Third harmonic ds3 [ 4.5 8.0 %

722 6206
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OPERATING CHARACTERISTICS (continued)
Output tube class A (one tube) 2)3)

Anode voltage Va 250 \Y
Grid No.2 voltage ng 250 A%
Cathode resistance Rk 135 Q
Load resistance Rt 5:2 kQ
Input voltage Vi 0 0.3 3.4 4.3 4.7YyVvpMms
Anode current Ia 48 49.5 49.2 mA
Grid No.2 current Igz 5:5 10.8 11.6 mA
Qutput power Wo 0.0.05 4.5 -.5.7 “565000W
Total distortion diot 6.8 10 %
Second harmonic do 300 =250 %
Third harmonic d3 5.8 1958 %
Anode voltage Va 250 A%
Grid No.2 voltage Vg2 250
Cathode resistance Rk 210
Load resistance Ra~ 730 k2
Input voltage Vi 01 2053 3.5 5.51)VrRums
Anode current Iy 36 36.8 36 mA
Grid No.2 current Igz 4.1 8.5 14.6 mA
Output power Wo 0 +0.05 4.2 940440
Total distortion diot 10 %
Second harmonic do 1.7 %
Third harmonic dsz 8.7 %
V227207
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OPERATING CHARACTERISTICS (continued)

Output tube class A (one tube) 2)

Anode voltage
Grid No. 2 voltage
Cathode resistor

Load resistance

Input voltage
Anode current
Grid No.2 current
Output power
Total distortion
Second harmonic

Third harmonic

Va

Vg
Rg
Ra

~

Vi

Output tube class AB (two tubes) 2)

Anode voltage
Grid No.2 voltage
Cathode resistor
Load resistance
Input voltage
Anode current
Grid No.2 current
Output power

Total distortion

Va

deot

250 Y
210 v
160 Q2
7.0 k2
0-:.0.8 3.4 3.8)Vrums
36 86:6:1:36::5; MA
3.9 Fadic58. 0 mA
0:-0.05 4.3 4.7 W
10 %
148 %
9.3 %
250 300 \Y
250 300 v
130 130 Q
8 8 k2
0 8 0 103)VRMs
2%31  2%37:5 2x36  2x46 mA
2x3.5 2x%7.5 2x4  2x11 mA
0 11 0 17 W
3 4 %

772 7278
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OPERATING CHARACTERISTICS (continued)
Output tube class B (two tubes)

Anode voltage Vy 250 300 \Y%

Grid No. 2 voltage ng 250 300

Grid No.1 voltage —Vgl 1156 14.7

Load resistance Raa 8 8

Input voltage Vi 0 8 0

Anode current Iy 2x10 2X37.59 2X7.::0

Grid No.2 current Igz el i 2x7..5 2x0.8

Output power Wo 0 11 0 17 W

Total distortion diot 3 4 9%

As triode

Output tube class A (one tube)

Anode voltage Va 250 v

Cathode resistor Rg 270 Q

Load resistance Ra 35 kQ

PRI P

Input voltage Vi 0 1.0 6.7 VRMS

Anode current Iy 34 36 mA

Output power Wo 0 0.05 195

Total distortion diot 9.0 %

Output tube class AB (2 tubes)

Anode voltage Va 250 300 Vv

Cathode resistor Rk 270 270 Q

Load resistance Raa 10 10 kQ

Input voltage Vi 0 . 0.95 8.3 0.9 10 VRMS

Anode current I3 2x20 2x21.7 2x24 2x26 mA

Output power Wo 0520005 3.4 0.05 925 W

Total distortion deot 2.5 2450

1) Grid No.1 current Iy, = 0.3 pA

2) Measured with fixec? ias 3) With speech and music signal
TZ2:F279
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l ES6C

S.Q. TUBE

Special quality U.H.F. triode designed for use as oscillator, amplifier and self-
oscillating mixer (max. frequency 800 MHz).

QUICK REFERENCE DATA
Life 10000 hours

Low .interface resistance

Mechanical quality Shock and vibration resistant
Base Noval. Gold plated pins.
Heating Indirect

A.C. or D.C.; Parallel supply

Heater voltage Vi (& otV
Heater current I¢ 165 mA
Anode current L, 12 mA
Mutual conductance S 14 mA/V
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

yoa
o

2|10

x|

9 5

E g

Y

f 1776465 7203450

772 7280
10

|
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E86C

CHARACTERISTICS

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

1 II 111
Heater voltage \Z 6.3 \%
Heater current Ig 165 | /155:=, 175 mA
Anode supply voltage Vba 185 \'
Grid supply voltage +Vbg 8 \%
Cathode resistor Ry 800 Q
Anode current L 12 |11.2-12.8 | min. 10.5 | mA
Mutual conductance S 14 |11.5- 17 | min. 9.5 | mA/V
Amplification factor M 68
Negative grid current —Ig max. 0.5 [max. 1.0 |uA
Cut -off voltage —Vg max. D Vv
Anode current I; = 0.1 mA
Equivalent noise resistance Req 250 2
Input resistance rg 2 k2
Frequency = 100 MHz
Phase angle of slope (Ps -7 o
Frequency = 100 MHz
Leakage current between
cathode and heater Iks max. 10 HA
Voltage between cathode
and heater Vif = 100 V
Insulation resistance between
anode and other electrodes Rins min. 100 MS2
Voltage between anode and
other electrode = 300 V
Irrsulation resistance between
grid and other electrode Rins min. 100 M¢S2
Voltage between grid and
other electrode = 100 V

7722 7281




’ ES6C

CAPACITANCES I I
Anode to grid Cag 2 L Fisy 208
Anode to cathode Cak 0.2. ] 0.16-0:24
Grid to cathode Cgk 3.6 350 el 2
Grid to heater Cgf max.. ;0.3
Cathode to grid and heater Ck/gf 6.6 DD ef- lis A
Anode to grid and heater Ca/gf 2. L4715 795 2545
Grid to cathode and heater Cg/kf 359 3.3;-.445
Anode to cathode and heater Ca/kf 0::3:0]+0.:25:+70535:1-pl*
Grid to cathode Cgk 5651 pF
Anode current I; = 12 mA
With external shield
Anode to grid and shield Ca/gs 3l 2.8- 3.4 | pF
Grid and shield to cathode and heater Cgs/kf 4.2 3.6- 4.8 | pF
Anode to cathode and heater Ca/kf 0.25.] - 0.2+ 013 }pE

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube . These conditions are not intended to be used as normal operating conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
during 10000 hours. ‘

Heater voltage: The average heater voltage should be 6.3 V. Variations of the
heater voltage exceeding the range of 6.0 V to 6.6 V will shorten
the tube life. The tolerance of heater current (column II) should

be taken into account.
7122 7282
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E86C

LIMITING VALUES (Absolute max. rating system)

Anode voltage Vao max. 440 V
V, max. 250 V
Anode dissipation Wy max. 2.4 W
Grid voltage —Vg max.-’ 50° V
Grid dissipation W max. 20 mW
Grid resistor Rg max. 1.2 MQ
Cathode current Ik max. 20 mA
Voltage between cathode and heater Vit max. 100 V
Bulb temperature tbulb max. 165 ©°C
Frequency (as amplifier) f up to 800 MHz

OPERATING CHARACTERISTICS
As R.F. amplifier, grounded grid

Anode supply voltage Vba 185 175V
Grid supply voltage ng 8 0 Vv
Cathode resistor Rg 800 125 @
Anode current Iy 12 12 mA
Mutual conductance S 14 14 mA/V
As mixer
Anode supply voltage Vba 220 v
Anode resistor R, 5.6 kS2
Grid resistor Rg 47 k2
Anode current I 12 mA
Grid current Ig 50 HA
772 7283
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‘ ES8C

S.Q. TUBE

Special quality triode. Designed for use as grounded grid aerial amplifier for
band IV and V.

QUICK REFERENCE DATA

Life test 10000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval. Gold plated pins
Heating Indirect

A.C. or D.C.; parallel supply

Heater voltage Vg 6.3 V

Heater current I 155 mA

Anode current Ia 12,95 mA

Mutual conductance S 136" 1ALV

Noise figure at 850 MHz F 9.6 dB

Equivalent noise resistance Req 240 @
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval

max 22,

7203450
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E88C ”

CHARACTERISTICS

Column I Nominal value

II Range values for equipment design: Initial spread

I II

Heater voltage Vi 613 \Y
‘Heater current If 155 147- 163 | mA
Anode voltage Va 160 A%
Grid voltage —Vg 1.25 v
Anode current Iy 12.5 mA
Mutual conductance S 13.5 mA/V
Amplification factor M 70
Internal resistance Rj 5.2 kQ2
Equivalent noise resistance Req 240 Q
Noise figure F 9.6

Frequency 850 MHz

Bandwidth 15 MHz
Anode supply voltage Vba 170 \Y
Cathode resistor Rk 820 €
Grid supply voltage +ng 9 Vv
Anode current In 12,5 mA
Mutual conductance S 135 10.5-16.5 | mA/V
Anode supply voltage Vpa 161 v
Cathode resistor Ry 100
Grid supply voltage ng 0 \Y%
Anode current Iy 12,5 9. 5=10u1"| mA
Mutual conductance S ¥3.9 mA/V
Grid current, negative —Ig max. 0.1 [pA
Leakage current between
cathode and heater Ikt max. 15 pA

Voltage between cathode

and heater Vif = 125 V 722 7285




l E8SC

= ——— —
CHARACTERISTICS (continued) | 1 |
Input series resonance frequency l) finp 1700 | MHz
Output series resonance frequency 1) foutp 1000 | MHz

CAPACITANCES With screen | Without screen

I II I 1I
Anode to cathode and heater Ca/kf 50"} - 85=+65

Grid to cathode and heater Cg/kf |3.8]3.2-4.4

Anode to grid Cag 1.7 4 F.4=2.0°] 1.1 10.9-= 1, 3|'pH

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of
the tube. These conditions are not intended to be used as normal operating
conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE
Production samples are tested during 10000 hours under the following condi-
tions:
Anode supply voltage Vba 170" -V
Grid supply voltage +Vbg 9N
Cathode resistor Rk 20 e

1y Measured between the tube pin connected to the relevant electrode and a
metal reference plane placed against the tube bottom. The relevant pin and
the reference plane are connected to the measuring device so that the mini-
mum distance is obtained between these two connecting points. The remain-
ing tube pins are connected to the reference plane with a negligible impe-
dance. The tube is screened by a cylinder with an internal diameter of
23 mm placed on the reference plane. 772 7286
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E88C ”

LIMITING VALUES (Absolute max. rating system)

Anode voltage Va, max. 400 V
Va max. 200 V
Anode dissipation Wa WAk 2.0 W
Cathode current Ik max. 16.5 mA
Grid voltage -Vg max. S0V
Grid disspation Wg max. 50 mW
Grid resistor Rg max. 1 M@

Cathode resistor R = 100 2

Voltage between cathode and heater

Cathode positive Vii(k+) max. 125 V
Cathode negative Vif(k-) max. 60 V
Bulb temperature thulb max. 1707090

Heater voltage: The average heater voltage should be 6.3 V.
Variation of the heater voltage exceeding the range of 6.0 V to
6.6 V will shorten the tube life.

OPERATING CHARACTERISTICS

Driver or output tube (circuit fig. 1)

Frequency f 800 MHz
Bandwidth 8 MHz
Anode supply voltage Vba 200 \Y%

Anode resistor Ry 1.5 k2
Cathode resistor Rk 150 Q

Input voltage Vi 0 0.5 .1.65 VRMS
Anode current Iy 11.4 12.8 mA
Output voltage Vo 0 2.0 6.0 VRMms 1)
Inter modulation ratio min. 26 dB

Sync. impuls compression max.30 %

1y Value of the sync. level with video modulation according to CCIR and with
720002, 772 7287
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E88CC

S.Q. TUBE

Special quality double triode designed for
Cascode circuits
H.F. or I.F. amplifiers
Mixer or phase inverter stages
Multivibrator and cathode follower in computers

QUICK REFERENCE DATA

Heater voltage Vg
Heater current If
Anode current T
Mutual conductance S
Equivalent noise resistance Req
Noise factor (f = 200 MHz) F

Life 10000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval. Gold plated pins
Heating Indirect

A.C. or D.C.; parallel supply

6:37TV

300 mA
15 mA

12.5 mA/V

300

4.6 dB

DIMENSIONS AND CONNECTIONS

Base: Noval

max56.3

|

Dimensions in mm

772 7288
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ES8CC H

CHARACTERISTICS

Column I Nominal value or setting of the tube
II  Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I IT II1
Heater voltage Vs 6.3 Vv
Heater current I 300 | 285 - 315 mA
Anode supply voltage Vpa 100 v
Grid supply voltage Vpg 9 b
Cathode resistor Rg 680 Q
Anode current L 15114.2 - 15.8| min.13.5| mA
Mutual conductance S 12.5 110.5 = _15] min: 9| mA/V
Amplification factor ] 33
Equivalent noise resistance Req 300 Q
Frequency = 45 MHz
Noise figure F 4.6 dB
Frequency = 200 MHz
In cascode circuit adapted
to minimum noise
Input resistance Iy 3 k2
Frequency = 100 MHz
Start of grid current Vg 0.75 VRMS
Negative grid current —Ig max. 0.1 |max. 1|uA
Anode voltage Vg 90 A%
Anode current 13 15 mA
Anode supply voltage Vpa 90 AY
Cathode resistor Ry L2 Q
Anode current Iy 12 mA
Mutual conductance S 1155 mA/V
722 7289




CHARACTERISTICS (continued) I I 111

Cut-off voltage -Vg 6:31°5:=.8.'5 A%
Anode voltage Va 150 A%
Anode current I 0.1 mA

Difference in grid voltage

of two sections ' Vg-Vg' max,, 2 |max. 2|V

Anode voltage Va =Va' | 150 Vv

Anode current In =15 0.1 mA
Anode supply voltage Vba 150 \%
Negative grid voltage —Vg 15 : Vv
Anode current Iy max. S HA

In circuit fig.1 "pag.7"

Anode supply voltage Vba 150 v
Anode current (not permitted

continuously) Ia 33|28 - 38 mA
Anode supply voltage Vba 60 A%
Anode current Iy max. 9 mA

Leakage current between
cathode and heater Tis max. 6 |max.12| uA

Voltage between cathode and
heater = 90 V, cath.neg.
Voltage between cathode and
heater = 120 V, cath.pos.

Insulation resistance between
two electrodes R

ins min.100 |min. 20 [ MQ2

Voltage between electrodes
=200V

Hum voltage Vg max. 50 KUV RMS

Centre heater transformer
earthed

Grid resistor Rg =0.5 MQ

722 7290
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E38CC

CAPACITANCES Both sections if applicable

Anode to cathode, heater and screen

Anode to cathode and heater

Grid to cathode, heater and screen
Grid to cathode and heater

Anode to grid

Anode to cathode

Cathode to heater

Anode to screen

Anode to grid, heater and screen

Cathode to grid, heater and screen
Anode to anode other section

Grid to grid other section

Anode to grid other section

Grid to cathode other section

SHOCK AND VIBRATION RESISTANCE

I II
Ca/kfs 1.75) 1.55 - 1.95] pF
Ca'/k'fs 1.65] 1.45 - 1.85| pF
Ca/kf 0.5 0.4 - 0.6]|pF
Ca'/k'f 0.4 0.3 - 0.5|pF
Cg/Kkfs 3.:3] ‘2.7 - 3.9 pF
Cg/kf 3.3] 2.7 = 3.9|pF
Cag 1.4 1.2 - 1.6]pF
Cak 0.1810.14 - 0.22| pF
Cys 2.6 pF
Ck'f 27 pF
Cus 1.3} 1.1- 1.5|pF
Ca/gts 3.:01712:7 - 3.3] pE
Ca'/g'ts 29 1+ 246=" 8. 2| pF
Ck/gfs 6:0| 5.1 - 6.9 |pF
Cyay? max. 0.045| pF
ng' max. 0.005| pF
Cag"ca'g max. 0.005| pF
Cgk' Cg'k max. 0.005| pF

The following test conditions are applied to assess the mechanical quality of
the tube. These conditions are not intended to be used as normal operating

conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-

quency of 50 Hz with an acceleration of 2.5

g.

772 7291




E38CC

LIFE

Production samples are tested to be within the end of life values (column III)
during 10000 hours under the following conditions:

Anode supply voltage

Grid supply voltage

Cathode resistor

Grid resistor

Voltage between cathode and heater (cath.neg.)

Anode current

LIMITING VALUES Design centre rating system
Anode voltage

Anode voltage
(Zero cathode current)

Anode voltage

Anode voltage
(Max. anode dissipation 0.8 W)

Anode dissipation

Anode dissipation
(Max. anode dissipation
of section 1 plus section 2 = 2 W)
Grid dissipation
Grid voltage =
Grid peak voltage ~

Max. pulse duration 200 usec
Max. duty factor 0.1

Cathode current

Cathode peak current
Max. pulse duration 200 usec
Max. duty factor 0.1

Vba
+ng
Ry

Rg
Vit

L.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

100 V
9y NV
680
47 kQ
60 'V
15 mA
550\
400 V
220V
250 WV
oot W
1.8 W
30 mw
100 V
200 V
20 mA
100 mA
7Z2 6239
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E88CC

LIMITING VALUES (continued)
Voltage between cathode and heater
Cathode positive
Cathode negative
Bulb temperature (Absolute max.)

Grid resistor
(Anode current < 5 mA)

Vit
thulb

Re

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V
to 6.6 V will shorten the tube life.
The tolerance of heater current (column II)should be taken in-

to account.

OPERATING CHARACTERISTICS
Output tube class A

Anode voltage
Load resistance
Grid voltage
Input voltage
Anode current
Output power

Total distortion

QOutput tube class B (two tubes)

Continuous single tone input signal

Anode voltage
Load resistance
Grid voltage
Input voltage
Anode current
Output power

Total distortion

220
20
6.5
0- 1.5

0.05

200
22
6

150 V

100 V

170% 9¢
1 MQ

kQ

4.5 VRMS
9.2 mA

0.5 W

v
k2
v

—_—

0.5 0.9
2x5
0.05

4.0 VRMS
2x9 mA

1:2 | "W

3 %
722 7292




1 ES8CC

OPERATING CHARACTERISTICS (continued)
Output tube class B (two tubes)

Speech and music inputsignal

Anode voltage Va 200 Vv
Load resistance Racal 10 k2
Grid voltage Vg 1 6 A
Input voltage Vi 0 0.9 4.0 VRMS
Anode current I, 2x5 2x13.5 mA
Output power Wy 0.05 L5 ==0N;
Total distortion deot 4 %
Mixer
Anode supply voltage Vba 60 90 150 V
Anode resistor Ry 0 it 3.9 kR
Grid resistor Rg 1 PR | 1 M@
Oscillator voltage Vosc oL R ) 3 VRMS
Anode current Iy C: e S Sy 11 mA
Conversion conductance Sc 2.9 858 4.1 mA/V
Internal resistance R 8.3 7 6.1 k2
Vba

03M0.
-
—
]

7206836

Fig.l

722 7293
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E90CC

S.Q. TUBE

Special quality double triode designed for use in computer circuits.

QUICK REFERENCE DATA
Life expectancy 10000 hours

Low interface resistance

Base Miniature, 7 pin
Heating Direct

AJC. or DG,

Series or parallel supply
Heater voltage Vg 6.3 V
Heater current Ig 400 mA

DIMENSIONS AND CONNECTIONS Dimensions in mm
max79

S,
max 60.3
max 66.7

i oty S |

7203216

7722 6172
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E90CC

CHARACTERISTICS

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I 1I 11T

Heater voltage Vs 6.3 Vv
Heater current Ig 400 | 380 - 420 mA
Anode voltage Va 100 A%
Negative grid voltage Vg 257k v
Anode current Iy 8.5 4.5 -12.5 mA
Mutual conductance S 6.0 mA/V
Amplification factor U 27
Anode voltage Va 100 v
Cathode resistor Ry 250 Q
Mutual conductance S 6.0 4.5 - 7.5| min. 3.0| mA/V
Negative grid current —Igl max. 0.2 | max.1.0| pA
Anode supply voltage Vba 150 v
Anode resistor Ry 20 ke
Grid resistor Rg 47 k2
Anode current Iy 5.6/ 5.0 - 6.2 | min. 4.5| mA

Grid supply voltage Vbg 0 v
Anode current Iy max. 0.1 | max.0.1| mA

Grid supply voltage —ng 10 \'%
Difference in grid voltage

of two sections lVg -Vg'l max. 2| max. 2|V

Anode current In=13' | 0.1 v
Leakage current
between cathode and heater Ik max. 15 | max. 30| puA

Voltage between cathode and

heater Vst 100 \%
Insulation between two electrodes Rjpg min. 100 | min. 20 | MQ

Voltage between electrodes v 300 v

772 7294




CAPACITANCES Each system if applicable. [ I
Anode to cathode and heater Ca/kt 0:35.1 0.25 =
Grid to cathode and heater Cg/kf 3.4 2.9 =
Anode to grid Cag 2555 2095
Grid to heater Cgf max.
Cg'f max.
Anode to anode other section Caa® max.
Grid to grid other section Cgg' max;” 10, 208Hp R
Anode to grid other section Cag' miaks 05 38 pl
Grid to anode other section Cga' max, =08 pE
Cathode to heater Cks 6.5 pF

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 10 000 hours:

Livi=. 8 mA
J +200v )
e3 Igr = O mA
E{ Vi = 100 V (k pos)

7204518

722 6174
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E90CC

LIMITING VALUES (Absolute max. rating system)

Anode voltage Ny max. 600 V
Va max. 300 V
Anode dissipation Wa max. 2.0 W
Grid voltage j\\],g $:§ 1 08 X
Grid peak voltage "Vgp max. 200 V
Grid current Ig max. 250 puA
Grid, peak current' Igp max. 1 mA
max. pulse duration 2.5 msec
Cathode current Ik max. 15 mA
Cathode peak current Ikp max. 75 . mA
max. pulse duration 2 msec
Voltage between cathode and heater Vi max. 100 V
Grid resistor, automatic bias Rg max. 1 MQ
fixed bias Rg max. 0.5 M®Q
Bulb temperature thulb max. 170 ©C

Heater voltage: The average heater should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V to
6.6 V will shorten the tube life.
The tolerance of heater current (column II) should be taken into
account.

772 7295
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E130L

S.Q. TUBE

Special quality tube designed for use as wide band amplifier, cathode follower,
series regulator tube for stabilised d.c. supply and output tube.

QUICK REFERENCE DATA

Life test

Mechanical quality

10000 hours

Shock and vibration resistant

Base Octal
Heating Indirect
A.C. or D.C.; parallel supply
Heater voltage Vg 6.3
Heater current Ie I7
Anode current I 100 mA
Mutual conductance S 27.5 mA/V
Output power, one tube W, TS W
two tubes, class AB W, 60 W
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Octal max 39.7
K

max 113
max 127

7204103

max 437

772 7296
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E130L

CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II 111

Heater voltage Ve 6.3 Vv
Heater current Ig L7t 1962178 A
Anode voltage Va 250 A
Grid No.2 voltage ng 150 v
Grid No.1 voltage —Vgl 15.5 A%
Anode current L 100 mA
Grid No.2 current Ig2 4 mA
Mutual conductance S 27.5 mA/V
Amplification factor Hgog) 6.5
Internal resistance Rj 10 k2
Anode supply voltage Visa 275 A%
Grid No.2 supply voltage ng2 180 v
Positive grid No.1 supply

voltage ngl 15..7 AY
Cathode resistor Rk 300 Q
Anode current T, 100 85="4115 (::;ifg;) mA
Grid No.2 current Ig2 4 | max. 6 mA
Mutual conductance S 27.5122.5-32.5 if:;?;os(;) mA/V
Negative grid No.l current —Igl max. 0.5 |max. 1 |uA
Cut off voltage

Anode voltage Va 250 A%

Grid No.2 voltage ng 150 A%

Anode current I: 1 mA

Negative grid No.l voltage —Vgl max. 30 \%

7Z2 7297




E130L

CHARACTERISTICS (continued)

IT I
Insulation resistance
between one electrode and all st
other electrodes measured %
with V =400 V Risol min. 100 | min. 20 | MQ %
1 ==
CAPACITANCES Without external shield I II T
Grid No.1 to grid No.3, grid No.2,
cathode and heater Cgl/g3g2k_f 35 pF
Anode to grid No.3, grid No.2,
cathode and heater Ca/g3g2kf 17 pF
Anode to grid No.1 Cagl max. 2 |pF
SHOCK AND VIBRATION RESISTANCE
The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating con-
ditions.
Shock
The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.
Vibration
The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.
LIFE
Production samples are tested to be within the end of life values (column III)
under the following conditions during 10000 hours.
Anode supply voltage Vba 275, iN;
Grid No.2 supply voltage ng2 180 V
Grid No. 1 supply voltage +ngl 1857V
Cathode resistor Ry 300 @
Grid No.l resistor Rgl 47 kQ
Voltage between cathode and heater '
cathode positive V£ (k pos) 100 V
7Z2 7678
10.10.1966 3



E130L

LIMITING VALUES (Absolute max.

rating system)

Anode voltage Va,
Va
Anode and grid No.2 voltage Va+g2
(triode connection)
——— Anode peak voltage +Vap
Pulse duration: 18% of a cycle
Anode peak voltage 'Vap
Anode dissipation Wy
Anode plus grid No.2 dissipation Wa+g2
(triode connection)
Grid No.2 voltage ngo
ng
Grid No.2 dissipation Wgz
Grid No.1 voltage _Vgl
+Vgl
Grid No.l dissipation ng
Grid No.1 resistor with fixed bias Rgl
with automatic bias Rgl
Cathode current Ik
Cathode peak current Ikp
Pulse duration max. 4 ms
Average value max. 150 mA
Cathode peak current Ikp
Pulse duration max. 1.5 us
Average value max. 14 mA
Voltage between cathode and heater
Cathode positive Vkf (k pos)
Cathode negative Vkf (k neg)
Bulb temperature tbulb

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

2000 V
900 V
250 V

8000 V

. 2000 V

s =T W

o 270 W

550 V

250 V

5 W

150 V

15 V-

0.1 W
0.5 M2
1.0 M@

300 mA
1.5 A
4.6 A
200 V
100 Vv
2253:0@
772 7298




E130L

LIMITING VALUES (continued)

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V to
6.6 V will shorten the tube life. The tolerance of the heater
current (column II) should be taken into account.

OPERATING CHARACTERISTICS
Output tube class A

Anode voltage Va 250 Y
Grid No.2 voltage ng 150 Y
Grid No.1 voltage —Vgl 15..5 A%
Load resistance Raw 2.7 kQ
Input voltage Vi 3.82 VRMS
Anode current Iy 100 mA
Grid No.2 current Ig2 18 mA
Output power Ws 1135 W
Total distortion deot 10 %
Output tube class AB (2 tubes)
Anode voltage Va 300 \'s
Grid No.2 voltage ng 150 v
Grid No.1 voltage . —Vgl 17 \Y
Load resistance Raa\, 1.6 k2
Input voltage Vi 0. 0,24 9.0 VrRMmS
Anode current Iy 2x80 = 2x182 mA
Grid No.2 current Igz DD = 2x22 mA
Output power Wo 0 1005 60 W
Total distortion dp ot - - o %
7722 7679
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E130L
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‘ E180CC

S.Q. TUBE

Special quality double triode designed for use in computer circuits.

QUICK REFERENCE DATA
Life test 10000 hours
Low interface resistance
Base Noval
Heating Indirect

A.C. or D.C.; parallel supply
Heater voltage V¢ 6.3 'or12.6° V
Heater current I 400 or 200 mA
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

max 603

AR, 4
7204438

772 7299
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F180CC "

CHARACTERISTICS

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I 11 I
———— Heater voltage (pin 9 and 4 and 5) V¢ 6.3 \%
Heater current I¢ 400 | 380 -420 mA
Heater voltage (pin 4 and 5) Vg 1256 \%
Heater current I¢ 200 mA
Anode voltage Va 150 Vv
Grid voltage —Vg 1.85 A%
Anode current L 8.5 mA
Mutual conductance S 6.4 mA/V
Amplification factor 7 46
Internal resistance R 42 k2
Anode voltage Vy 150 A%
Cathode resistor Ry 220 Q
Anode current Ly 8.51 6.3-10.7 | min. 5.0 | mA
Mutual conductance S 6.415.3- 8.1 | min.4.0 | mA/V
Negative grid current —Ig max. 0.2 | max.1.0 | uA
Cut off voltage —Vg 7:5 v
Anode voltage vV, 150 v
Anode current Ty max. 150 | max.150 A
Difference in grid voltage
of 2 sections l Vg-Vg'l max 2 |max. 2|V
Anode voltage Va 150 A%
Anode current Ly 0.15 mA
7Z2 7300




E180CC

CHARACTERISTICS (continued)
I 1II III

Anode voltage Vi 100 A%
Grid voltage -Vg 0.8 A
Anode current I 8.5 mA
Mutual conductance S 728 mA/V
Amplification factor u 50
Internal resistance R 6.4 k2
Anode voltage Va 100
Grid supply voltage +ng 100 A%
Grid resistor Rg 0.5 MQ
Anode current I 17:8 |13.6-22.0: | min. 9.5 ima
Leakage current between
cathode and heater Ixf max. 15 |max. 30 | uA

Voltage between cathode

and heater Vi¢ = 200 V

Series resistor = 1 MQ2
Insulation resistance between
two electrodes min. 100 [min. 20 | MQ

Voltage between electrodes

Vi 275 V.
CAPACITANCES Without external screen
Each system if applicable 1 11
Anode to cathode and heater Ca/xt 05 03 LT PE
Anode to cathode and heater Ca'/k'f 0.45 | 0.25-0.65 | pF
Grid to cathode and heater Cg /Kt 8.5 |- 1307440 | pE
Anode to grid Cag 2.2 18 22.65]pE
Anode to grid Ca'g’ 2.3 b= T pE
Cathode to heater Cks (o 03] pF
Anode to anode other section Caa' hax. 1.3 | pF
Grid to grid other section ng' max. 0.06 | pF
722 7301
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E180CC

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 10000 hours.

Anode supply voltage Vba 150 V

Grid supply voltage ng 150 V

Anode resistor Ry 2.6 k@

Grid resistor Rg 1.5 M@ (Ig =100 pA)
Voltage between cathode and heater (k pos) Vkf 200 V

»
LIMITING VALUES (Absolute max. rating system)

Anode voltage Vao max. 600 V
VL max. 275 V
Anode dissipation Wa max. 2.0 W
Grid, voltage —Vg max. 100 V
Grid, peak voltage —Vgp max. 200 V
Max. pulse duration = 10 us
Max. duty factor = 0.01
Grid voltage +Vg max. 1 -V
Grid current Ig max 2 mA
Grid, peak current Igp max. 50 mA
Max. pulse duration = 10 us
Max. duty factor = 0.01
Cathode current I max. 20 mA
Cathode, peak current Ikp max. 200 mA
Max. pulse duration = 10 us
Max. duty factor = 0.01
772 7302




E180CC

LIMITING VALUES (continued)

Voltage between cathode and heater,

Cathode positive  (k pos.) Vkf max. 200 V ===
Cathode negative  (k neg.) Vs max. 100 V ===
Grid resistor with fixed bias Rg max. 0.5 MQ ==
with automatic bias Rg max. 1.0 MQ
Bulb temperature 7 betpiind e S max, 1900080

Heater voltage: The average heater voltage should be 6.3 V.

Variations of the heater voltage exceeding the range of 6.0 V
to 6.6 V will shorten the tube life.

The tolerance of the heater current (column II) should be taken
into account.

17227308

10.10.1966 4
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E180F

S.Q. TUBE

Special quality pentode designed for use as wide band amplifier.

QUICK REFERENCE DATA
Life test 10000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval. Gold plated pins
Heating Indirect

A.C. or D.C.; parallel supply
Heater voltage V¢ 63550
Heater current If 300 mA
Anode current I3 137" mA
Mutual conductance 5 16.5 mA/V
Equivalent noise resistance Req 330 @
Hum voltage Vg, imnax. 100 wpVv

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

T 7200168

722 7304

10.10.1966 :



E180F

CHARACTERISTICS

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II 111

Heater voltage Ve 6.3 v
Heater current I 300 | 285- 315 mA
Anode supply voltage Vba 190 Vv
Grid No.3 voltage Vg3 0 \Y
Grid No.2 supply voltage ngz 160 \Y%
Grid No.l supply voltage ngl 9 Vv
Cathode resistor Ry 630 Q
Anode current Iy 131 12.2-13.8 | ' min.11.5 | mA
Grid No.2 current Ig2 33 | 2.9--3.7 mA
Mutual conductance S 16.5 | 14.2-18.8 | min. 11 | mA/V
Amplification factor

grid No.2 to grid No.1 “gzgl 50
Internal resistance Ri 90 | min. 45 k2
Equivalent noise resistance Req 330 | max. 650 Q
Negative grid No.l current —Igl max. 0.5| max. 1.0 | uA
Equivalent grid hum voltage Vgl max. 100 HVRMS

Grid resistor Rgl =0.5 MQ

Centre tap of heater trans-

former grounded
Distortion dy 136 %

Load resistor Ry = 1 k2

Input voltage Vi = 100 mVRMS
Cathode heating time 12 [omiax. © 18 sec

772 7305




E180F

CHARACTERISTICS (continued)

I 11
Anode supply voltage Vpa 180 A
Grid No.3 voltage Vg3 0 \%
Grid No.2 supply voltage ngZ 150 v
Cathode resistor Ry 100 Q
Anode current I; 1§ 3 mA
Grid No.2 current Ig2 2.9 mA
Mutual conductance S 15.5 mA/V
Cut-off voltage —Vgl max.4.5 |V
Anode voltage Va 180 \%
Grid No.2 voltage ng 150 \Y
Grid No.3 voltage VgS 0 A%
Anode current 18 0.8 mA
Start of grid No.l current —Vgl max.0.5| V
Grid No.l current Ig1 =0.3 MA
Input resistance rg, 2000 Q
Frequency = 100 MHz
Phase angle of the slope 9 &
Frequency = 50 MHz
Pin 1 connected to pin 3
Leakage current between
cathode and heater Ikt max. 15 | uA
Voltage between cathode
and heater Vi¢ = 60 V
Insulation resistance between
two electrodes min. 20 | M2

722 7306

10.10.1966 3



E180F

CHARACTERISTICS AS TRIODE

(g9 connected to anode) I I
Anode supply voltage Vpa 160 A%
Grid No.3 voltage Vg3 0 A%
Grid No.1 voltage +ngl 9 \%
Cathode resistor Ry 620 Q
Anode current Ly 165 mA
Mutual conductance S 21 mA/V
Amplification factor M 50
Internal resistance ' Rj 2.4 k2
Equivalent noise resistance Req 225 Q
CAPACITANCES . With external shield
Anode to grid No.3, grid No.2,

cathode and heater Ca/gagokf 3]2.5-3.5|pF Ly
Grid No.! to grid No.3, grid No.2,

cathode and heater

(Ix = 0 mA) Cg,/g3goki 7.5| 6.6 - 8.4| pF 1)
(Ix = 16.3 mA, f = 100 MHz) : Cg\/g3gokt 11.1 pF 1)

Anode to grid No.l Cagl 0.018 | max.0.03 | pF
Anode to cathode Cak max. 0.1 | pF
Grid No.1 to heater Cglf max. 0.1.| pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating conditions .

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-

quency of 50 Hz with an acceleration of 2.5 g.

Ty Pin No.6 left floating

772 7307




l E180F

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 10000 hours.

Anode supply voltage Vba 19015V,
Grid No.3 voltage Vg3 Q2
Grid No.2 supply voltage ngz 160 V
Grid No.l supply voltage : +ngl S
Cathode resistor Ry 630 €

LIMITING VALUES (Absolute max. rating system)

Anode voltage Vao max. 400 'V

vV, max. 200758

Anode dissipation Wy max. 3 W

Grid No.2 voltage ngo max. 400 V

ng max. 178 e Vs

Grid No.2 dissipation Wgz max. 049,
Cathode current L max. 255 s

Grid No.1 voltage +Vgl max. QS

—Vgl max. S50 AN

Grid No. 1 peak voltage -Vglp max. 100

Grid resistor, fixed bias Rgl max. 0,25 5:MP
automatic bias Rgl max . 0.5 MQ

Voltage between cathode and heater Vkf max. 60N
Bulb temperature thulb max. 1507700

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V to
6.6 V will shorten the tube life.
The tolerance of heater current (column II) should be taken into
account.

7227308

10.10.1966 5
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E182CC

S.Q. TUBE

Special quality double triode designed for use in computer circuits.

QUICK REFERENCE DATA

Life test

Low interface resistance

10000 hours

Base Noval
Heating Indirect

A.C. or D.C.; Parallel supply
Heater voltage Vs 6.3'0t 1267V
Heater current If 640 or 320 mA
Anode current Ia 36 mA
Mutual conductance S 15 ~mA/V

DIMENSIONS AND CONNECTIONS

Base: Noval

max 22
f——p

Dimensions in mm

max 60.3
max66.7

7727310
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E182CC

CHARACTERISTICS

ColumnI Nominal value or setting of the tube
II Range values for equipment design: Initial spread
IIT Range values for equipment design: End of life

I 1I III

Heater voltage (pin 8 and 4+ 5) Vi 6.3 A%
Heater current It 640 | 605- 675 mA
Heater voltage (pin 4 and 5) Ve 12.6 A%
Heater current If 320 mA
Anode voltage Va 120 v
Grid voltage -Vg 2 A%
Anode current Iy 36 26- 45 mA
Mutual conductance 5 15 mA/V
Amplification factor 7 24
Negative grid current -—Ig max. 0.2 | max.1.0 | uA
Anode voltage Va 120 Vv
Cathode resistor Ry 59 Q
Mutual conductance S 15| 11.2-18.8 [ min. 8 | mA/V
Anode voltage Vs 90 A%
Grid current Ig 250 MA
Anode current Ia 41- 62 | min. 24| mA
Cut -off voltage —Vg 14

Anode voltage Va 150

Anode current Iy max. 0.2 mA
Leakage current between
cathode and heater Ikt maxs - IS | max. 30 | uA

Voltage between cathode

and heater = 200 V
Insulation resistance between
two electrodes min. 100 | min. 20 | MQ

7Z2 7311




} F182CC

CAPACITANCES . Each system if applicable

I II
Anode to cathode and heater Ca/xt 115} 0:75-1445
Ca'/k'f 1:0+4 0.65-1:35
Grid to cathode and heater Cg/kf 6.0 95, 32 O,
Anode to grid Cag 4.0 3.4- 4.6
Ca'g' 4.1 3.4- 4.8
Cathode to heater Cxf 4.0
Anode to anode other section Caa' 0.6 | max. 0.8
Grid to grid other section Cgg' max.0.15 | pF
Anode to grid other section Cag' max. 0.1 | pF
LIFE

Production samples are tested to be within the end of life values (column III)
during 10000 hours under the following conditions.

Anode supply voltage Vba 1507 'V
Anode resistor Ry 1.5 k&2
Grid supply voltage ng 150 V
Grid resistor Rg 62 k2

Voltage between cathode and
heater (cath. neg.) Vkf 120:. V

LIMITING VALUES (Absolute max. rating system)

Anode voltage Vg, max. 600 V
Va max. 300 V

Anode dissipation W, max. “4.5- W
Anode dissipation (both sections) Wata' max. 8.0 W
Grid voltage =V max. 100 V
+Vg max. L2V

772 6233
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F182CC ”

LIMITING VALUES (continued)
Grid voltage, peak +Vgp max. 304N
l —Vgp max. 200 V

Pulse duration max. 10 us

Duty factor max. 0.01

Grid current I max. 8 mA
Grid peak current Igp max. 200 mA
Pulse duration max. 10 us
Duty factor max. 0.01
Cathode current I max. 60 mA
Cathode peak current Ikp max. 400 mA
Pulse duration max. 10 us

Duty factor max. 0.01

Voltage between cathode and heater Vkf max. 200 V
d.c. component Vit max. .120 -V,
Bulb temperature tbulb max. 160 ©C
Grid resistor with automatic bias Rg max. 1 M@
Grid resistor with fixed bias Rg max. 0.5 MQ

Heater voltage: The average heater voltage should be 6.3/12.6 V.
Variations of the heater voltage exceeding the range of 6.0/
12.0 Vto 6.6/13.2 V will shorten the tube life.
The tolerance of heater current (column II) should be taken into
account.

772 7312
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‘ E186F

S.Q. TUBE

Special quality pentode designed for use as broad band amplifier.

QUICK REFERENCE DATA

Life test 10000 hours

Mechanical quality Shock and vibration resistant
Low microphony level

Base Noval

Heating Indirect
a.c. or d.c.; parallel supply

Heater voltage \Z: 6231 5V

Heater current If 320 mA

Anode current L 13 -mA

Mutual conductance S 16.5 mA/V

Equivalent noise resistance Req 330 2

Hum voltage Vgl <100 wuV
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

T 7200168

7204050

772 6008

10.10.1966




E186F

CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I 11 11
Heater voltage Vs 6.3 \%
Heater current © I 320 | 300- 340 mA
Anode supply voltage Vba 190 Vi
Grid No.3 voltage Vg3 0 v
Grid No.2 supply voltage ng2 160 \%
Grid No.1 supply voltage -*-ng1 9 A%
Cathode resistor Ry 630 Q
Anode current 13 13]12.2-13.8 |min.11.5 | mA
Grid No.2 current Ig2 3.3 I 2595857 mA
Mutual conductance S 16.5| 14.2-18.6 |min. 11| mA/V
Amplification factor
grid No.2 to grid No.1 Hgog, 53
Internal resistance Rj 100 kQ2
Equivalent noise resistance Req 330 L9
frequency 45 MHz

Negative grid No.l current —Igl max. 0.2 | max.0.5 | uA
Anode supply voltage Vba 180 A
Grid No.3 voltage Vg3 0 A%
Grid No.2 supply voltage ng2 150 A%
Cathode resistor Rk 100 Q
Anode current 3 I, LIRS mA
Grid No.2 current Ig2 2.9 mA
Mutual conductance S 15:5 mA/V

722 7313




CHARACTERISTICS (continued) I II 111

Cut-off voltage - 4.5 \'
Anode voltage 180 : iy
v
A%

A
Grid No.3 voltage \Y 0
A

=

g]

g3
Grid No.2 voltage g9 150

bt
(Y]

Anode current max.0.8 mA

Leakage current between
cathode and heater Ie max. 10 | max.20 | uA

Voltage between cathode and
heater Vi¢ = 100 V

Insulation resistance between
two electrodes Rins min. 100 | min. 50 | M2

Voltage between electrodes =100 V

Hum voltage Vgl max.100 uVv
Grid No.l resistor Rg1 =0.5 MQ2

Centre tapping of heater trans-
former grounded

Cathode resistor by-passed

Vibrational noise output

With vibration frequency = 50-2000Hz Vg, max . 500 mVpns

With vibration frequency = 50 Hz Vgl max . 200 mVRMS
Anode supply voltage Vba =216 V

Anode resistor Ry = 2 k§2

Grid No.2 supply voltage ngz =160 V

Grid No.3 voltage Vg3 =0V

Cathode resistor Ry = 630 Q
(not by -passed)

Grid No.l supply voltage +ng1 =9V

Acceleration (peak value) = 10 g

7Z2 7314
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E186F

CAPACITANCES . With external shield
bl II

Anode to grid No.3, grid No.2

cathode, heater and screen Ca/g3g2kfs 3.45 pF
Grid No.1 to grid No.3, grid No.2

cathode, heater and screen Cgl/g3q2kfs 7.6 pF
Anode to grid No.1 Cagl max.0.03 | pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.
Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 10000 hours.

Anode supply voltage Vba 190 V
Grid No. 3 voltage Vg3 0 Vv
Grid No.2 voltage ng 160 V
Grid No.1 supply voltage +ng1 9. N
Cathode resistor Rg 630 2

Voltage between cathode and
heater (cathode negative) Vkf 70

=

7722 7315




l E186F

LIMITING VALUES (Absolute max. rating system)

Anode voltage 2 max. 400 V
Vg max.. 21035V
Anode dissipation a max. 3 W
Grid No.2 dissipation Wg2 max. 07 =W
Grid No.2 voltage Vg20 max. 400 V
ng max. . 1755
Grid No. 1l voltage
positive +Vgl max. 056
negative —Vgl max. 30 N
negative peak _Vglp max. 100 V
Grid No.l resistor
fixed bias Rgl max. 0.25 MQ
automatic bias Rg1 max. 0.5 MQ
Cathode current I max. 25 - imA
Voltage between cathode and heater Vkf max. 60 V
Bulb temperature tbulb max. - 165 0

Heater voltage: The average heater voltage should be 6.3 V.
Variation of the heater voltage exceeding the range of 6.0 V to

\ 6.6 V will shorten the tube life.
\\'ﬁ‘ S The tolerance of heater current (column II) should be taken into
] account.
7Z2: 7316
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E138CC

S.Q. TUBE

Special quality double triode designed for use as cascode amplifier, cathode fol-
lower etc. in R.F. and A.F. circuits.

QUICK REFERENCE DATA
Life test 10000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval. Gold plated pins
Heating Indirect

A.C. or D.C.; parallel supply

Heater voltage Vs 6.3 V
Heater current Ig 3335 mA
Anode current L 15 mA
Mutual conductance S 12.5 -mA/ N
Equivalent noise resistance Req 250 R
Noise factor (f = 200 MHz) F 4.6 dB
Hum voltage Vg max. 50 uVrMms
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval
max 22
:T |
22
>< u’
g x|
g
M
e

7204036 7203450

7722 7317
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E188CC

CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II 11
Heater voltage Ve 6.3 A%
Heater current I¢ 335 318="352, mA
Anode supply voltage Vba 100
Grid supply voltage +ng 9
Cathode resistor Ry 680 Q
Anode current L. 15 | 14.2-15.8 | min.13.5 | mA
Mutual conductance S 12 .5 |- 10:5=14:5: J=imin. 9| mA/V
Amplification factor v 33
Negative grid current —Ig max. 0.1 | max. 1.0 [ uA
Equivalent noise resistance Regq 250 Q
Frequency f = 45 MHz
Noise factor in cascode circuit,
adapted to minimum noise F 4.6 dB
Frequency f = 200 MHz
Input resistance Iy 3 k2
Frequency f = 100 MHz
Cut off voltage —Vgl 15 Vv
Anode voltage Va 150 A%
Anode current 158 max. ) mA
Anode supply voltage Vba 90 v
Cathode resistor Ry 120 Q
Anode current I, 12 mA
Mutual conductance S LIS mA/V

722 7318




E188CC

CHARACTERISTICS (continued)

Leakage current between
cathode and heater Ikf max.: . 6} max: 12l

Voltage between cathode and
heater Vif = 60 V (k neg)
or =120 V (k pos)

Insulation resistance
between two electrodes R min. 100 | min. 20 | MQ2"

Voltage between electrodes V =200 V

Hum voltage Vg max. 50 “VRMS

Grid resistor Rgl =0.5 MQ2

Vibrational noise output v max. 100 mV

Anode supply voltage Vpa = 100 V
Anode resistor Ry = 2 k2
Grid supply voltage +Vpg = 9 V

Cathode resistor Rk = 680 2
(by passed)

Vibration frequency f = 10-50 Hz

Acceleration = 2.5 g

Vibrational noise output Vg max. 140 mV

Anode supply voltage Vpha =270 V
Anode resistor Ry = 18 k2

Grid resistor Rg = 1 MQ

Cathode resistor Rg = 180 2

By pass capacitor Cg = 50 uF
Vibration frequency f = 50-5000 Hz

Acceleration = 0.5 g

722 7319
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F188CC “

CAPACITANCES Both sections if not otherwise indicated.

I 11

Anode to cathode, heater and screen Ca/kfs 1.75 12355 = .95 pE

Ca'/k'fs 1.65 | 1.45-1.85 | pF
Anode to cathode and heater Ca/kf 0.5 0.4- 0.6 | pF

Ca'/k'f 0.4 0 3= 0ve] pE
Grid to cathode, heater and screen Cg/kfs 3.3 2.7+ -8.971'pE
Grid to cathode and heater Cg/kf 3.3 2.7= 3:9.|pF
Anode to grid Cag 1.4 1.2- 1.6 | pF
Anode to cathode Cak 0.18 | 0.14=0.22-|pF
Cathode to heater Ckf 2.6 pF

Ck'f 2.7 pF
Anode to screen Cas 158 1= 155 -pE
Anode to grid, heater and screen Ca/gfs 3.0 257+ 3.3} pF

Ca'/gfs 2.0 2:6'-.13.2. | pF
Cathode to grid, heater and screen Ck/gfs 6.0 5wk~ =609 PR
Anode to anode other section Caa’ 0.025 | max.0.045 | pF
Grid to grid other section Cgg' max.0.005 | pF
Anode to grid other section Cag' max.0.005 | pF
Grid to anode other section Cga' max.0.005 | pF
Grid to cathode other section Cgk' max.0.005 | pF
Cathode to grid other section Ckg' max.0.005 | pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating conditions.
Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.
Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-

quency of 50 Hz with an acceleration of 2.5 g.
7Z2 7320




| ‘ E188CC

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 10000 hours.

Anode supply voltage Vba 100 V
Grid supply voltage " +Vbg DV
Cathode resistor Rk 680
Grid resistor ‘ Rg 47 k2

Cathode to heater voltage
(k neg) Vit 60 V

LIMITING VALUES (Absolute max. rating system)

Anode voltage Vi) max . o0 SN
Va max. 250 V
Anode voltage (Zero anode current) V(g = 0) max. 400 V
Anode dissipation i W, max. 1.65 W
‘ W, max. 2.0 W
Both sections Wa+a' max, T2 EW
Grid dissipation Wg max. 30 mW
Grid voltage -Vg max, . 220y
Grid peak voltage —Vgp max. 200 V
Pulse duration max. 200 us
Duty factor max. 0.1
Cathode current Ik max. 22 mA
Cathode peak current ‘ Ikp max. 110 mA
Pulse duration max. 200 us
Duty factor max. 0.1
Voltage between cathode and heater
cathode positive Vke(k pos) max. 150 V
cathode negative Vki(k neg) max. 100 V
Bulb temperature thulb max. 165 °C
Grid resistor with fixed bias Rg max. 0.5 MR
with automatic bias Rg raxisesd w0 fo M@
722 7321
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E183CC

LIMITING VALUES (continued)

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V to
6.6 V will shorten the tube life.
The tolerance of heater current (column II) should be taken into
account.

OPERATING CHARACTERISTICS

Additive mixer

Anode supply voltage Vba 60 90 150 ¥
Anode resistor Ra 0 1 3.9 kK%
Grid resistor Rg 1 1 1 M@
Grid oscillator voltage Vosc 2 2.5 3 VRMS
Anode current I 4.7 T 11 mA
Conversion conductance Sc 2.9 38 4.1 mA/V
Internal resistance Rj 8.3 7 6.1 k&

Output tube class A

Anode voltage v, 220 A%
Load resistance Ra 20 k2
Negative grid voltage -Vg 6.5 A%
Input voltage Vi 0 15 4.5 VRMS
Anode current Ia 6.5 - 9.2 mA
Output power W, - 7 0.05 0.5 W
Total distortion dtot 7 %

Output tube class B (two units). Constant sinusoidal input voltage (single tone).

Anode voltage Vi 200 A%
Load resistance Raa,\ 22 k§2
Negative grid voltage —Vg 6 A%
Input voltage Vi O—Tm VRMS
Anode current : Iy 2%5 = 2x9 mA
Output power Wo ~ 0.05 L2 eaW
Total distortion dtot - - i 'R
722 7322




E183CC

OPERATING CHARACTERISTICS (continued)

Output tube class B (two units). -Speech and music input voltage

Anode voltage Va 200 Vv
Load resistance Raa .. 10 k2
Negative grid voltage —Vg 6 A%
Input voltage Vi 0 0.9 4.0 VRMS
Anode current I 2x5 - 2x13.5 ) i
Output power W, - 0.05 1.5 W
Total distortion deot - - 420
12273283
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E235L

S.Q. TUBE

Special quality tube designed for use as wide band amplifier, power output tube
and series regulator tube.

QUICK REFERENCE DATA
Life test 10000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Octal
Heating Indirect

A.C. or D.C.; Parallel supply

Heater voltage Vi 6.3V

Heater current I¢ 120 A

Anode current L, 100 mA

Mutual conductance S 14 mA/V

Output power. Class B (two tubes) W 30 W
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Octal

max 100

w ﬁrmcxm.s

s

Sacich lmax33

7204461

772 6242
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E235L

CHARACTERISTICS

Column I

Nominal value or setting of the tube
II Range values for equipment design: Initial spread

III Range values for equipment design: End of life

I II III

Heater voltage Vs 6.3 A%
Heater current If 1.2} 1312128 A
Anode voltage vV, 100 A%
Grid No.2 voltage ng 100 v
Cathode resistor Ry 75 Q
Anode current I 100 85- 118 |min. 65 | mA
Grid No.2 current Ig2 5.2 4.0- 6.5 mA
Mutual conductance S 14| 11.5-16.5 |min. 9.5 | mA/V
Amplification factor Hgog) 5.6
Internal resistance R 5+0 k2
Cut off voltage —Vgl 35 \%

Anode current L, 0.1 mA
Negative grid current —Igl max. 1 |max. 2 |pA
As triode. (Grid No.2 connected to anode)
Anode voltage Vi 100 Vv
Cathode resistor Ry 85 Q
Anode current Ia 100 mA
Mutual conductance ) 14 mA/V
Amplification factor 9ucl
Internal resistance i 0.:35 k2
Insulation resistance between;

Anode and other electrodes Rins min. 100 MR

Grid No.l and other electrodes Rjpg min. 100 MQ
Leakage current between
cathode and heater Ikf max. 20 HA

7Z2 7324




E235L

CAPACITANCES
Anode to grid No.2, grid No.3, I I | i |
cathode and heater Ca/ngSkf 9 8- 10| pF
Grid No.1 to grid No.2, grid No.3,
cathode and heater C kf|] 18 16.5-19.5.F pF
g1/8283
Anode to grid No.1 Cagl max. 1.2 | pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are appliedto assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
during 10000 hours

LIMITING VALUES (Absolute max. rating system)

Anode voltage Vas max. 650 V
Va max. 400 V
Anode dissipation Wy max. IS5 W
Anode + grid No.2 dissipation Wa+g2 max.- 16 W
Grid No.2 voltage ngo max. 650 V
ng max. 300 V
Grid No.2 dissipation Wg2 max. - 5.5 W
Grid No.1 resistor Rgl max. 0.5 MQ
Cathode current Iy max. 220 mA

Tay = 10 ms
722 7325
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E235L

LIMITING VALUES (continued)

Cathode peak current

Voltage between cathode and heater

cathode positive
cathode negative

Bulb temperature

Ikp

Vkf (k pos)
ka(kneg)
Ybulb

Heater voltage: The average heater value should be 6.3 V.
Variation of the heater voltage exceeding the range of 6.0V to

6.6 V will shorten the tube life.

max.

max.

max.

max.

1.2°"A

2505 M
200 V
220 ©oC

The tolerance of heater current should be taken into account.

OPERATING CHARACTERISTICS

Output tube. Class B (two tubes). Excitation up to maximum output is contin-

Anode voltage
Grid No.2 voltage
Grid No.l voltage
Load resistor

Grid No.2 resistor

Input voltage
Anode current
Grid No.2 current
Output power

Total distortion

uously permitted.

Va
ng
_Vg1
Raa .,
Rg2
\A 0
I 2x12
Ig2 2x1
Wo 0

2x0.5

250 v
170 A
34 Vv
3 k2
ke 1)
22 VRMS

2x94 mA

2x28 mA
30 W
6 %

1y To avoid overloading of grid No.2 this resistor should not be by-passed.

772 7326
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\ E236L

S.Q. TUBE

Special quality output pentode designed for use as line output tube, power out-
put tube, wide band amplifier and series regulator tube.

QUICK REFERENCE DATA

Life test
Low interface resistance

Mechanical quality

10000 hours

Shock and vibration resistant

Base Octal
Heating Indirect
A.C. or D.C.; parallel supply

Heater voltage Vs 6.3 V

Heater current Ig L2 5 A

Anode current I 100 mA

Mutual conductance S 14 mA/V

Output power. Class B (2 tubes) Wo 30 W
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Octal 635

_

max 110

Fmax 145

b

mx33 7204758

722 6246
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E236L

CHARACTERISTICS

ColumnI  Nominal value or setting of the tube
II  Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I I II1
Heater voltage Vs 6.3 v
Heater current If 1221 112 = 1.28 A
Anode voltage Va 100 A%
Grid No. 2 voltage ng 100 \Y
Cathode resistor Rk 75
Anode current Iy 100 85 - 118 | min. 65 | mA
Grid No.2 current Ig2 5.2| 4.0- 6.5 mA
Mutual conductance S 14| 11.5-16.5 | min.9.5 |mA/V
Amplification factor Hgogq 5.6
Internal resistance Rj 5.0 kQ
Cut-off voltage —Vgl 35 v
Anode current Iy 0.1 mA
Negative grid No.l current —Igl max. 1 | max. 2 |uA
Cut-off voltage -Vg1 max. 120 \Y
Anode voltage Va 7 kVp
Grid No. 2 voltage ng 190 \%
Cathode current Ix 60 MA
As triode (grid No.2 connected to anode)
Anode voltage Va 100 v
Cathode resistor Rk 85 Q
Anode current Iz 100 mA
Mutual conductance S 14 mA/V
Amplification factor U 5.2
Internal resistance Rj 350 Q
772 7327




’ | E236L

CHARACTERISTICS (continued)

11

Insulation resistance between:

Anode and other electrodes Rins min. 100 | MQ

Grid No. 1 and other electrodes Rins min. 100 | MQ
Leakage current between
cathode and heater Iyf max. 20 | A
CAPACITANCES 1 I
Anode to grid No.2, grid No. 3,

cathode and heater Ca/g2g3ld' 10 9= ""11} pE
Grid No.1 to grid No.2, grid No.3,

cathode and heater Cgl/ngSkf 19 | 17.5 ~"20: 5{" pP
Anode to grid No.1 Cagl max. : L pE

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of
the tube. These conditions are not intended to be used as normal operating
conditions.

Shock

The tube is subjected 5 times in each 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over anangle of 30°.
Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
during 10000 hours.

772 6248
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E236L

LIMITING VALUES (Absolute max. rating system)

Anode voltage Va,
Va
Anode peak voltage +Vap
"Vap
Pulse duration = max. 18 usec
Duty factor = max. 0.22
Anode dissipation W
Anode + grid No. 2 dissipation Wa+g2
Grid No. 2 voltage ngo
ng
Grid No. 2 dissipation Wgz
Grid No. 2 dissipation during heating
up of EHT diode Wg2
Grid No. 1 peak voltage ‘Vglp
Pulse duration = max. 18 usec
Duty factor = max. 0.22
Grid No.l resistor Rgl
Grid No. 1 resistor in line output
circuits Rg 1
Cathode current Ik
Cathode peak current Ikp
Averaging time = max. 10 msec
Voltage between cathode and heater
Cathode positive Vi (k pos)
Cathode negative Vs (k neg)
Bulb temperature tbulb

Heater voltage: The average heater value should be 6.3 V.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

630 V
400 V
7 kV
1.5 kv
15 W
16 W
650 V
300 V
5.5 W
7207 W
1 kv
0.5 MQ
2.2 M@
220 mA
12 A
250 V
200 V
220. .9C

Variation of the heater voltage exceeding the range of 6.0 V to

6.6 V will shorten the tube life.

The tolerance of heater current should be taken into account.

722 7328
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OPERATING CHARACTERISTICS

Output tube class B (2 tubes) Excitation to maximum output is continuously per-

mitted.

Anode voltage Va 250 v
Grid No. 2 voltage ng 170 \%
Grid No.1 voltage -Vgl 34 v
Load resistance Raa ~ 3 kQ2
Grid No.2 resistor Rg, 2x0.5 ke 1)
Input voltage Vi 0 22 VRMS
Anode current Iy 2x12 2x94 mA
Grid No. 2 current Ig2 2x1 2x28 mA
Output power Wo 0 30 W
Total distortion diot 6 %

1y To avoid overloading of grid No.2 this resistor should not be by -passed.
7Z2-7329
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\ E280F

S.Q. TUBE

Special quality pentode designed for use as wide band amplifier.

QUICK REFERENCE DATA
Life test 10000 hours
Low interface resistance
Mechanical quality Shock and vibration resistant
Base Noval. Gold plated pins
Heating Indirect
A.C. or D.C.; Parallel supply
Heater voltage V¢ 63 N
Heater current I¢ 315 mA
Anode current I 20 mA
Transconductance S 26 mA/V
Equivalent noise resistance Req 220, 9
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval
max 2.2

:
P

max 54.7

max 476
max 61.7

B

4

7204468

772 6251

10.10.1966 ‘ 1



E280F

CHARACTERISTICS
Column I

Nominal value or setting of the tube

II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II III

Heater voltage V¢ 6.3 A%
Heater current I¢ SESY 1299~ 331 mA
Anode supply voltage Vba 190 \%
Grid No.2 supply voltage ngZ 160 \Y%
Grid No.3 voltage Vg3 0 A%
Grid No.1 supply voltage +ngl 8 A%
Cathode resistor Ry 370 Q
Anode current Ly 20| 18.8-21.2| min. 17 | mA
Grid No.2 current Igz 6 -5.3= 647 mA
Mutual conductance S 26 22- 30| min.17.5 | mA/V
Internal resistance Rj 100 k2
Amplification factor Hgog) 60
Negative grid current —Igl max. 0.3| max. 1.0 | uA
Equivalent noise resistance Rgq 220 Y
Input resistance g, 1.4 k2

Pin 1 connected to pin 3

Frequency 100 MHz
s/C 2.2 mA/V/pF
S/21\'(Cg+ Ca+ 5 pF) 180 MHz
Anode supply voltage Vba 180 A%
Grid No.2 supply voltage ng2 150 A%
Grid No.3 voltage Vg3 0 \%
Cathode resistor Rk 80 Q
Anode current 15 17 mA
Grid No.2 current Ig2 3.1 mA
Mutual conductance S 24.5 mA/V

772 7330




E280F

CHARACTERISTICS (continued)

As triode (grid No.2 connected to anode,

grid No.3 connected to cathode) I
Anode supply voltage Vi 160 |V
Grid No.1 supply voltage +ng1 8
Cathode resistor Ry 400 |2
Anode current L 24 | mA
Mutual conductance > 33 |mA/V
Internal resistance Rj 1.8 | k2
Amplification factor H 60
Equivalent noise resistance Req 100 |2
CAPACITANCES Without external| With external

shield shield

Grid No.1 to grid No.2,
grid No.3, cathode, I 11 I 11
heater and screen Cgl/ngkaS 9.37]:8.3-10,, 31194 ] 8.4-10. 47} pk

Anode to grid No.2,
grid No.3, cathode,
heater and screen Ca/g2g3kfs 2.612.3-:2.913.611'3.2-"4.0 | pE

Anode to grid No.1 Cagl max. 35 max. 30 [ mpF

Grid No.1 to grid No.2,
grid No.3, cathode,
heater and screen
Cathode current

Ix =26 mA

15.5 15.6 pF

Cg)/gog3kis

SHOCK AND VIBRATION RESISTANCE

The following test conditionsare applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi -
tions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 722 7331

10.10.1966 3



E280F

LIFE

Production samples are tested to be within the end of life values (column III)

during 10000 hours.

LIMITING VALUES (Absolute max. rating system)

Anode voltage Vao
Va
Anode dissipation W,
Grid No.2 voltage ngo
Ve,
Grid No.2 dissipation Wg2
Cathode current Ig
Grid No.l current Igl
Grid No.l voltage negative _Vgl
positive + Vgl
Grid No. 1 resistor Rgl
Voltage between cathode and heater
cathode positive Vkf (k pos)
cathode negative Vkf (k neg)
Bulb temperature thulb

Heater voltage: The average heater voltage should be 6.3 V.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

120
60
180

MQ

Variation of the heater voltage exceeding the range of 6.0V to

6.6 V will shorten the tube life.

The tolerance of heater current should be taken into account.

772 6254




’ E280F

OPERATING CHARACTERISTICS

Anode supply voltage Vba 19025 190" = #190: 19077190 5V
Grid No.3 voltage Vg3 0 0 0 0 0V
Grid No.2 supply voltage ng2 160 160 160 160 B0V
Grid No.l supply voltage +ng1 8 8 8 9 8U AN
Cathode resistor Rk 370 500 780 630 730
Anode current 15 20 15 107 1328 10 mA
Grid No.2 current Ig2 611wl D 3 4 2.8 mA
Mutual conductance S 26 23 19 22 20 mA/V
Internal resistance R; 100, 120 70555 1800 71550 kR
Amplification factor Hgog) 60 58 56 58 56
Equivalent noise
resistance Req 220 230 250 240 220 2

Input resistance rg, 1.4 L lesdd 1.6 1.6 k@

Pin No.l connected

to pin No.3

Frequency = 100 MHz
Capacitance grid No.1

to grid No.2, grid No.3,

cathode, heater and

screen (no external

shield) Cgl/g2g3kfs 15.5 15 21430 1458 -14.8 " pE

S/2 1T(Cg+ Cq+8-pF): 480 =162 :138: 156142 - ‘MHz
S/G 2502 B9 3106 1855 L T A Gl
TZ2 7332
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‘ E282F

S.Q. TUBE

Special quality pentode designed for useas wide band amplifier for frequencies

up to 250 MHz

QUICK REFERENCE DATA

Life test
Low interface resistance

Mechanical quality

10000 hours

Shock and vibration resistant

Base Noval. Gold plated pins
Heating Indirect
A.C. or D.C.; parallel supply

Heater voltage Vg 6.3V

Heater current If 350 mA

Anode current Ia 35 mA

Mutual conductance S 26 mA/V

Equivalent noise resistance Req 200 %2

Noise factor at 100 MHz F 7 2. 0B
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval

max 22

>

max 476

max 54.7
max 61.7

72046468

772 6262
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CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II III

Heater voltage vVt 6.3 \Y
Heater current If 350 mA
Anode supply voltage Vba 125 v
Grid No.? supply voltage ng2 125 v
Grid No.3 voltage Vg3 0 mA/V
Grid No.1 supply voltage +Vbg 1 12 v
Cathode resistor Ry 300 Q
Anode current Iy 35| 33- 37| min. 31 |mA
Grid No.2 current Igz- L9509 <1971 mA
Mutual conductance S 26| 22- 30| min.17.5 | mA/V
Amplification factor Hgogy 27
Equivalent noise resistance Req 200 Q
Noise factor at 100 MHz F 7 dB

Adapted to minimum noise
Negative grid current —Igl maxi’ 0.3 | max. 1:0 | uA
Anode supply voltage Vba 135 \Y%
Grid No. 2 supply voltage ng2 125 A%
Grid No. 3 voltage Vg3 0 A%
Grid No.1 supply voltage +ngl 12 v
Cathode resistor Ry 360 Q
Anode current Ia 30 mA
Grid No.2 current Ig2 955 mA
Mutual conductance S 25 mA/V
Amplification factor Hgogy 27
Equivalent noise resistance Req 200 Q

722 7333




CHARACTERISTICS (continued)

As triode (grid No.2 connected to anode)
(grid No.3 connected to cathode)

Anode supply voltage Vba
Grid No. 3 supply voltage ng3
Grid No.1 supply voltage +ng1
Cathode resistor Rk
Anode current Iy
Mutual conductance S
Amplification factor M
Internal resistance Rj
Equivalent noise resistance Req
Leakage current between cathode
and heater Ik

Voltage between cathode and heater

Vi = 100 V
Insulation resistance
Anode to other electrodes (V = 300 V) R
Grid No. 1 to other electrodes (V = 50 V) R
CAPACITANCES
Grid No.1 to grid No.2, grid No.3

cathode, heater and screen Cgl/gzgskfs
Grid No.1 to grid No.2, grid No.3

cathode, heater and screen Cgl/g2g3lds

Cathode current Ix = 46 mA
Anode to grid No.2, grid No.3

cathode, heater and screen Ca/gzgsk_fs
Anode to grid No.1 Cagl
Anode to cathode Cak
Cathode to heater Cksf
Grid No.1 to heater Cglf
Anode to heater Caf

125

12
350
40
32
25.9
800
100

10

16

2.6

4.7

11
Q
Q
max. 9| mA
min. 100| M®
min. 100| M
11
pF
pF
pE
max. 50 |mpF
max. 50 |mpF
pF
max. 50 |mpF
max. 100 {mpF
772 7334
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SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of
the tube. These conditions are not intended to be used as normal operating
conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an accelration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
during 10000 hours.

LIMITING VALUES (Absolute max. rating system)

Anode voltage Yas max. 400 V
Vg max. 200 V
Anode dissipation W, max. 4.2 W
Grid No. 2 voltage ngo max. 400 V
ng max. 150 V
Grid No.2 dissipation 1) Wgz max. 1.4 W
Grid voltage —Vg max. S0 V
Grid resistor, automatic bias Rgl max. 0.5 MR
Cathode current Ik max. 50 mA
Voltage between cathode and heater Vit max. 100 V
Bulb temperature thulb max. 180 °C

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0V
to 6.6 V will shorten the tube life.
The tolerance of heater current should be taken into account.

l) Grid No. 2 dissipation : Care should be taken not to exceed the limiting value
during switching in of positive voltages. If the cathode resistor is shunted
by more than 10 uF a grid No.1 series resistor of minimum 1 k2 should be
applied. 772 6265
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\ E283CC

S.Q. TUBE

e

Special quality double triode designed for use as A.F. amplifier.

QUICK REFERENCE DATA
Life test 10000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval
Heating Indirect

A.C. or D.C.; parallel supply

Heater voltage Vs 6.3V
Heater current If 330 mA
Anode current Iy 125 mA
Mutual conductance S 1.6 mA/V
Amplification factor I 100
Hum voltage Section 1 Vg max. S WVRMS
Section 2 Vg max. 15 uVRMS
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval
max 22
i
I
o| X
&l E
L
Wil__ v

722 7680
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E283CC

CHARACTERISTICS

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
HI Range values for equipment design: End of life

I II I

Heater voltage Vg 6.3 v
Heater current If 330 | 313 - 347 mA
Anode voltage Vi 250 v
Cathode resistor Rk 1.6 k@
Anode current Ia 1.25]1.1 - 1.4 |min. 0.8 |mA
Mutual conductance S 1.61.3 -1.95 | min.1.05 |mA/V
Amplification factor Y 100
Internal resistance Rj 62.5 kQ2
Negative grid current —Ig max. 0.2 |max. 0.5 |uA
Anode voltage Va 100 A%
Cathode resistor Rk 2 k2
Anode current Iy 0.5 mA
Mutual conductance S 1.25 mA/V
Amplification factor u 100
Internal resistance Rj 80 kQ2
Cut-off voltage ~Vg max. 4 A%
Anode voltage Va 250 Vv
Anode current I 20 uA
Grid current starting voltage —Vgr max. 1 v

Grid current +Hlg = 0.3 uA
Leakage current between
cathode and heater Is max. 5 WA

Voltage between cathode

and heater Vg = 100 V

7Z2 7335
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CHARACTERISTICS (continued)

Insulation resistance between electrodes II

Anode to all other electrodes R min. 300 | MS2
(Voltage between electrodes 300 V)

Grid to all other electrodes R min. 300 | MQ
(Voltage between electrodes 100 V)

Hum voltage Section 1 Vg max. S| uVRMS

Section 2 Vg- max. 15| uVRMS

Anode supply voltage Vp, = 250 V
Anode resistor Rg = 100 kQ2
Grid resistor Rg = 1 MQ

Vibrational noise Vg max. 10 | mV

Anode voltage V, = 250 V
Grid voltage =Vg= 2V
Anode resistor Ry = 5 k2
Frequency f = 25 Hz

Acceleration = 2.5 g

Microghonz

The sensitivity of the amplifier circuit for 50 mW should not exceed 0.5 mV.

CAPACITANCES Each system if applicable

Grid to cathode heater and screen Cg/xfs
Anode to cathode and screen Ca/kfs
Anode to grid Cag
Grid to heater Cgt
Cg'f
Grid to grid other section Cgg?
Anode to anode other section Cagr
Anode to grid other section Cag;
Cy 'g

2.0 pF
2.0 pF
172 ph
0.01 pF
0.02 pF
0.01 pF
0.1 pF
0.06 pF
0.01 ' pE
772 7336
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E283CC

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of
the tube. These conditions are not intended to be used as normal operating
conditions.

Shock

The tubeis subjected Stimes in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.
Vibration

The tube is subjected during 32hours in each of 3 positions to a vibration fre-

quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
during 10000 hours.

LIMITING VALUES (Absolute max. rating system)

Anode voltage Va, max. 600 V
V, max. 300 V
Anode dissipation W, maX.:-; a2 W
Grid voltage -Vg max. 55 -V
+Vg max. 0.5 V
Grid resistor with fixed bias Rg max. 1.2 MQ
with autom. bias Rg maX,. « 2»2, M
Cathode current I max. 9 mA
Voltage between cathode and heater Vs max. 200 V
Bulb temperature thulb max. 170- .2C
Resistance of cathode to heater circuit
in case of phase inverter circuit Ris max. 135 k2

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V
to 6.6 V will shorten the tube life.
The tolerance of heater current (column II) should be taken in-
to account.

772 6282
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OPERATING CHARACTERISTICS
A.F. amplifier Fig.l see page 8

Anode supply voltage Via 200 250 300 350 400 V
Anode resistor Ry 47 47 47 47 47 kQ
Cathode resistor Rk 1500 1200 1000 820 680
Grid resistor next stage Ro 180 150+ -.180: . 1I50:s:150 kR
Anode current Ia 0.8 1.18 1.55 1.98 2.45 mA
Output voltage at Hg = 0.3uA V, 18 23 26 33 37 VRMS
Voltage gain Vo/Vi 34 37.5 40 42.5 44

Total distortion 1) deot 8.5 57,0750 a4 3065
Anode voltage Vba 200 250 300 350 400 V
Anode resistor R, 100 100 100 100 100 k&2
Cathode resistor Ry 1800 1500 1200 1000 820
Grid resistor next stage R, 330 330 330 330 330 kf
Anode current Ia 0.65>0.86 1.11 1.40 1.72" mA
Output voltage at +lg =0.3uA Vo 20 26 30 36 38 VRMS
Voltage gain Vo/Vi S0 54.5 57 61 63

Total distortion 1) deot 4.8 B9 27032 BT
Anode supply voltage Vba 200 250 300 350 400 V
Anode resistor Ra 220 . 2200 .220. 220, 220" k2
Cathode resistor Ry 3300 2700 2200 1500 1200 €
Grid resistor next stage Ro 680 680 680 680 680 kQ
Anode current I, 0.36 0.48 0.63 0.85 1.02 mA
Output voltage at +lg = 0.3 uA  V, 24 28 36 37 38 VRMS
Voltage gain Vo/Vi 56 66.5 72 75.5 76.5

Total distortion 1) deot 4.6 3.4.:2.6. 1.6 1.1 %

l) The distortion is about proportional to the output voltage. 772 7681
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E283CC

OPERATING CHARACTERISTICS (continued)
A.F. amplifier Fig.2 see page 9 Input source resistance = 100

Anode supply voltage Vba 200 250 300 350 400 V
Anode resistor Ry 47 47 47 47 47 k@
Grid resistor next stage Ro 150 150 150 © 180150 k2
Anode current Iz 1.02 1.45--2:0272:50% 32107k
Output voltage Vo 18 23 26 3337 NRMS
Voltage gain Vo/Vi 37 39 41 44 45

Total distortion 1) ot 5.6 ‘4.2 2.9 2.7 525 %
Anode supply voltage Vba 200 250 300 350 400 V
Anode resistor Ry 100 100 100 100 100 kS2
Grid resistor next stage Ro 330 330 330 330 330 k@
Anode current Iy 07 1200 71.29" 1:62. 195 mA
Output voltage Vo 20 26 30 36 38 VRMS
Voltage gain Vo/ Vi S0 51 4 56 58

Total distortion 1) deae 3.9 2.6 2.0 1.8 1.6 %
Anode supply voltage Vba 200 250 300 350 400 V
Anode resistor Ra 220 220 220 220 220 k@
Grid resistor next stage Ro 680 680 680 680 680 k2
Anode current Iy 0.39 0.56 -0.74 0.88 1.09 mA
Output voltage Vo 24 28 36 37 38 VRMS
Voltage gain Vo/Vi 58 62° 66 67 68

Total distortion 1) Seot 4.6 8.7, 252 10 1.4%

1) The distortion is about proportional to the output voltage. 772 6284
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OPERATING CHARACTERISTICS (continued)
A.F. amplifier Fig.3 see page 9 Input source resistance = 330 k2

Anode supply voltage Vpa 100 150 200 250 300 350 400 V

Anode resistor R 47 47 47 47 47 47 47 kQ
Grid resistor next stage R, 150 150 150 150 = 130 :<1:50: =150 k@
Anode current I, ©0.35 0.84 1.40 1.95 2.52 3.19 :3.80"'mA
Voltage gain Vo/Vi 25 33 34 36 38 40 41
Total distortion at:
Vgi= 2V dot.. L7 2.5 2.4 2.3 :12:2 14325255 L oo
Vo = 4N digt - 2.1 4.6 ;457 4.6 . 4.5 429742 08
Vo=6V dine 6.0 5.2 567 15,6 5.5 5. 5 5k

Anode supply voltage Vbg 100 150 200 250 300 350 400 V

Anode resistor Ry 100 100 .100 100 100 100 100 kS2
Grid resistor next stage R, 330 330 330 330 330 330 330 kR
Anode current Ia .0.24 0.56 .0.88:'1.23. 1,58 "1:92= 2,29 10/
Voltage gain Vo/Vi 3¢ 43 46 48 S0 51 52
Total distortion at:
Vo=2V dige ~ 1.6 - 3.9 L9 1.8 1185 1.8 B0
Vo=4V dipr 23 1 3.05 -3, 8% 23:8. - 356¢ 3.6 315K
Vo =6V digt  2:5 4.7 . 5.1 ." 501 5;0: 4.9 485

Anode supply voltage Vpa 100 150 200 250 300 350 400 V

Anode resistor Ry 2208 °72207 72207 2220 220 - 220725220 7kR
Grid resistor next stage R, 680 680 680 680 680 680 680 k2
Anode current Ia = 031470:82'.0.495.0.:67 0.85:1.05 1.233mA
Voltage gain Vo/V; 42 51 54 57 58 59 60
Total distortion at:
Vo=2V digr: 126007 | 1T A6 6 56 1161
Vo 54V dige -285593,0° 7 3u0 2091055045 958 207
Vo=6V diot - 3.2 4.4 4.4 4.4 4.4 4.3 4.2 %
7Z2 7337
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OPERATING CHARACTERISTICS (continued)

Phase inverter Fig.4 see page 9

Anode supply voltage

Anode voltage

Cathode resistor
Anode resistor
Anode current

Voltage gain

Output voltage (+Ig = 0.3 uA)

Total distortion 1)

V4 should be adjusted to the specified value of I +1,'

Vba

Va

Ry
Ra,Ra'
I+,
Vo/Vi
Vo

dtot

Phase inverter Fig.5 see page 9

Anode supply voltage
Cathode resistor
Anode current

Voltage gain

QOutput voltage (+Ig = 0.3 pA)

Total distortion 1)

1) The distortion is about proportional to the output voltage.

Vba
Ry
Ip+,'
Vo/Vi
V0
deot

250
65
68
100
1.0
5

7 20
0.6 1.8

250
1200
1.08

58
7.0 35
1B | 555

350 v
90 v
82 k2
150 k2
1.2 mA
27
10-_;5 VRMS
0:5 1.8 2%
350 A%
820 Q
.7 mA
62
7—45 VrRMS
07" - 8:5 %
Fig.1
772 7338
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} E288CC

S.Q. TUBE

Special quality double triode designed for use in cascode circuits and as R.F.
or I.F. amplifier.

QUICK REFERENCE DATA
Life test 10000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval. Gold plated pins
Heating Indirect

A.C. or D.C.; parallel supply

Heater voltage Vs 6.3 =V

Heater current If 475 mA

Anode current I, 30 mA

Mutual conductance S 20 mA/V

Equivalent noise resistance (R.F.) Req 200 ©

Noise figure F 57 -dB
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

722 6269
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E288CC ”

CHARACTERISTICS

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I 1I 111
Heater voltage Vg 6.3 Vv
Heater current I¢ 475 |450- 500 mA
Anode supply voltage Vba 100 \Y
Grid supply voltage +Vbg 9 A%
Cathode resistor Ry 350 Q
Anode current I 30 | 28 32 | min. 26.5 | mA
Mutual conductance S -20 17 -22.5 |min. 14.5 | mA/V
Amplification factor 7 25
Internal resistance R; 125 k2
Equivalent noise resistance Req 200 Q
Noise figure in cascode circuit F D7 dB
Adapted to minimum noise
Negative grid current —Ig max. 0.2 | max. 1| uA
Anode supply voltage Vba 60 \Y
Cathode resistor Ry 80 Q
Anode current I; 1:5 mA
Mutual conductance S 15.5 mA/V
Amplification factor I 25
Internal resistance Rj 1.85 k2
Noise figure in cascode circuit F 5 dB
Adapted to minimum noise
77227339




‘ E288CC

CAPACITANCES Each system if applicable

Grid to cathode heater and screen Cg /kfs 4.7
Anode to cathode heater and screen Ca/xfs 159

Ca'/k'fs 1.8
Anode to grid Cag 1.8
Cathode to grid heater and screen Ck/g‘fs T
Anode to grid heater and screen Ca/gfs 3.9

Cy' /gfs 3.4
Anode to cathode Cax 0.25
Anode to anode other section Caa' max. 0.05
Grid to grid other section ng. max. 0.005

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of
the tube. These conditions are not intended to be used as normal operating con-
ditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested during 10000 hours.

7Z2 7340
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E288CC

LIMITING VALUES (Absolute max. rating system)

Anode voltage Va, max. 400 V
Vo max: 250"V
Anode dissipation W, max 3 W
Grid voltage —Vg maxi 50"V
Grid peak voltage —Vgp max. 150 V
Max. pulse duration 10 usec
Max. duty factor 0.01
Grid resistor with automatic bias Rg max. 1 MQ
Cathode current I max. 40 mA
Cathode peak current Ikp max. 400 mA
Max. pulse duration 10 usec
Max. duty factor 0.01
Voltage between cathode and heater Vs max. 150 V
Bulb temperature thilb max. 190 °C

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V
to 6.6 V will shorten the tube life.
The tolerance of heater current (column II) should be taken
into account.

7Z2 7341
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) ES10F

S.Q. TUBE

Special quality pentode designed for use as wide band amplifier.

QUICK REFERENCE DATA
Life test 10000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval. Gold plated pins
Heating Indirect

A.C. or D.C.; Parallel supply

Heater voltage Vi 6.35:N

Heater current If 340 mA

Anode current Ia 35 miA

Mutual conductance S 50 mA/V

Equivalent noise resistance Req 110 =@

; S

Quality factor 2’IT.(Cg1+Ca+5) 250 MHz
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval

max 22

max 49.2
max55.6

A

4

7233450

¢

-

772 7342

10.10.1966 )



ES10F

CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values jor equipment design: Initial spread
III Range values for equipment design: End of life

I 11 II1

Heater voltage Vs 6.3 \Y
Heater current I¢ 340 | 320 - 360 mA
Anode supply voltage Vba 135 A%
Grid No.3 voltage Vg3 0 \'%
Grid No.2 supply voltage ng2 165 A%
Grid No.1 supply voltage +ng1 12.5 v
Cathode resistor Rk 360 Q
Anode current I 4 35 (neit)irg::; mA
Grid No.2 current Ig2 5.0 | 4.4 -5.6 mA
Mutual conductance S 50 42 - 58 | min. 35| mA/V
Internal resistance R 42 kQ
Amplification factor of

grid No.2 to grid No.l Hgog) 57
Negative grid current —Igl max. 0.1 | max. 0.2 | pA
Equivalent noise resistance Req 110 Q

Frequency = 45 MHz
Input resistance rgl 415 Q

Frequency = 100 MHz
Quality factor ﬁ’(ﬁgiﬁ'c—ﬁ)

a) without shield 250 MHz

b) with shield 245 MHz
Anode supply voltage Vba 120 v
Grid No.3 voltage Vg3 0 A
Grid No 2 supply voltage ng3 150 v
Cathode resistor Ry 47 Q
Anode current I, 85+ 31.-.-39 mA

722 7343




CHARACTERISTICS (continued)

E810F

II 111

Hum voltage Vgl max. 150 uv

Grid No.1 resistor Rgl = 0.5 M2

Midtap heater transformer grounded

Cathode resistor decoupled
Leakage current between
cathode and heater Ikt max. 10 | max. 20 | uA

Voltage between cathode and

heater Vi¢ = 100 V
Insulation resistance between
anode and other electrodes R min. 100 | min. 40 | M2

Measured with V = 250 V

Without With
(alacl s external shield| external shield
I II I 11

Anode to grid No.3,

grid No.2, cathode,

heater and screen Ca/gsgzkfs 3.971:83:2-3.8 4.1 §3.9-4.3 | pE
Grid No.1 to grid No.3,

grid No.2, cathode,

heater and screen

(I =2 0:mA) Cgl/g3g2kfs 14.5 | 13- 16 | 14.5 | 13-"16|:pE

(Ix = 40 mA;f.= 100 Mc/s) Cgl/gsgskfs 24 | 22- 26 24 | 22- 26 | pF
Anode to grid No.1 Cagl max. 36 max. 32 | mpF
Anode to cathode Cak 60 | 53- 67 33 | 26- 40 | mpF
Anode to heater Cas 31 | 26~ 36 20 lil- 28 | mpF
Grid No.1 to heater Cglf 60 | 40- 80 551 35= 75 | mphk
Cathode to heater Cks 5.2 14.2-6.2 | pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating con-

ditions.

722 7344
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EB10F “

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-

quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)

under the following conditions during 10000 hours.
Anode supply voltage

Anode resistor

Grid No.3 voltage

Grid No.2 supply voltage

Grid No.1 supply voltage

Cathode resistor

Anode current

Voltage between cathode and heater

LIMITING VALUES (Absolute max. rating system)
Anode voltage
Anode dissipation

Grid No.2 voltage

Grid No.2 dissipation
Grid No.l voltage

Grid No.l peak voltage

Grid No.1 dissipation

Maximum averaging time =1 s

165
820
0
165
1245
360
35
100

Vba
Ra

Vg3

Vbgy
+ng 1
Ry
Ia
Vkf

max. 400
max. 250

max.” '§

max. 400
max. 200

max. 1
25

50
50

10

max.

max.
max.

max.

Qg i & Dk

<

D d g e

=

1)

<

<ig

mW

1y Care should be taken not to exceed the rated Wg2 value due to switching of
7Z2 7345

positive supply voltages.




E810F

LIMITING VALUES (Absolute max. rating system) (continued)

Grid No.1 resistor

With fixed bias Rgl max.
With automatic bias R = 47 Q Rgl max.
Ry =360 @ Rg 1 max.

Cathode current I max.
Cathode current Iy max. 65 mA

(Life expectancy 1000 hours)
Voltage between cathode and heater Vkf max. 100 V
Bulb temperature thulb max. -200:40¢
Bulb temperature tbulb max. . 220.49¢

(Life expectancy 1000 hours)

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V to
6.6 V will shorten the tube life.
The tolerance of heater current (column II) should be taken into
account.

OPERATING CHARACTERISTICS
Output tube class A

Anode supply voltage Yba 155" =V
Grid No.3 voltage Vg3 O5EV:
Grid No.2 supply voltage ng2 165 V
Grid No.l supply voltage +V,_.,g1 12,5V
Cathode resistor Rk 360 @
Cathode capacitor Ck 1000 wuF
Anode resistor R, 560 @
Anode current Iy 35 mA
Anode current, peak to peak Iap 40 mA
Total distortion dtot 7530
7Z2 6022
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S.Q. TUBE

Triode designed for use as grounded grid U.H.F. amplifier for frequencies
up to 500 MHz.

QUICK REFERENCE DATA

Life test 500 hours
Base Noval. Gold plated pins
Heating Indirect

A.C. or D.C.; parallel supply

Heater voltage Ve 03V

Heater current Ig 430 mA

Mutual conductance S 12 mA/V
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

max 22

)

f 7208482 7204481

772 7346
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CHARACTERISTICS
Anode voltage

Grid voltage

Anode current
Mutual conductance

Amplification factor

CAPACITANCES

Grid and pin No.6 to cathode and heater
Grid, heater and pin No.6 to cathode
Anode to cathode

Anode to cathode and heater

Anode to grid and pin No.6

Anode to grid, heater and pin No.6

Cathode to heater

LIFE

Cgpe/kt
Cefpe/k
Cak

C, /kf
Ca/gpg
Ca/gfpg
Ckt

Production samples are tested during 500 hours.

LIMITING VALUES (Design centre rating system)

Anode voltage

Anode dissipation
Cathode current
Voltage between cathode and heater

Grid resistor

250 V
1.5 ¥V
15 mA
12 mA/V
80
541~ pF
9.3 pF
max. 0.075 pF
max. 0.08 pF
3.4 pF
3.4 pF
max. 8 pF
max. 550 V
max. 300 V
max. 4 W
max. 15 mA
max. 100 V
max. 0.3 MQ
772 6288
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EC81

S.Q. TUBE

U.H.F. oscillator triode for frequencies up to 750 MHz.

QUICK REFERENCE DATA

Base : Noval. Gold plated pins
Heating Indirect

A.C. or D.C.; parallel supply
Heater voltage Vs 6.3 V
Heater current If 175 mA
Anode current Iy 30 mA
Mutual conductance S 5.5 “mA/V

DIMENSIONS AND CONNECTIONS

Dimensions in mm

Base: Noval
©) (D9
a@ (2
@ Oy
©® A @
f
CAPACITANCES
Grid to all except anode Cg(a) 1.8 :ipF
Anode to all except grid Ca(g) 0 7 PR
Anode to grid Cag 1.6 pE
Grid to heater " Cgf max. 0.25 pF
Cathode to heater Ckf 21-3 ph
CHARACTERISTICS
Heater voltage Vg 6.3 \Y
Heater current If 175 mA
Anode voltage Va 120 150 V.
Grid voltage =V 2 2=
Anode current Iy 20 30 mA
Mutual conductance 8 4 5.5 = mALY
Amplification factor “ 16 16

7227440
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ECS1 ”

OPERATING CHARACTERISTICS AND LIMITING VALUES

Operation as U.H.F. oscillator

A) Heater supply voltage Vg 6.3 \Y%
Series resistor in heater circuit R 3 Q
Wave length A 40 80 cm
Anode voltage Va 220 279 A%
Anode current Iy 18.6 17.2 mA
Grid current Hg 1. 2.8 mA
Output power W, 0.6 2s1 w

LIMITING VALUES Design centre rating system
Anode voltage Vao max. 5350 V
Anode voltage Va max. 279 V¥V
Anode dissipation W, max. 3.5 W
Cathode current Ix max. 20 mA
Grid current Ig max. 7.5 mA
Negative grid voltage —Vg max. 100 V
Voltage between cathode and heater Vkf max. 100 V
Grid resistor Rg max. 1 MQ

B) Heater supply voltage Vs 6.3 A%
Series resistor in heater circuit R 3 Q

———
Wave length A 40 80 cm
Anode voltage Va 290 300 v
Anode current I 19.6 18.6 mA
Grid current +Ig 0.4 15 mA
Qutput power W, 0.7 2.2 A

With these operating conditions the following limiting values should be

strictly adhered to

722 7441




EC31

LIMITING VALUES Design centre rating system untess otherwise specified.

Anode voltage Vao max. 550 V
Anode voltage (stabilized + 1%) Va max. 300 .V
Anode dissipation (Abs.max.) W, max. 9. W
Cathode current Ix max. 20 mA
Grid current Ig max. 7.5 mA
Negative grid voltage -Vg max. 100 V
Voltage between cathode and heater Vks max. 100
Grid resistor Rg max. 1 MQ
C) Heater voltage Vg 6.3 v
Wave length A 40 80 cm
Anode voltage Va 220 300 \Y
Anode current I, 27.7 26.3 mA
Grid current Iy 2.3 4 mA
Output power W, 1 | 3.8 )

LIMITING VALUES Design centre rating system unless otherwise specified.

Anode voltage Va0 max. 530 V
Anode voltage (stabilized + 1%) Va max. 300 V
Anode dissipation (Abs.max.) Wy max. S W
Cathode current (Abs.max.) Ix max. 30 mA
Grid current +Ig max. 7.5 mA
Grid voltage -Vg max. 100 V
Voltage between cathode and heater Vs max. 100 V
Grid resistor Rg max. 1 MQ

Heater voltage: The average heater voltage should be 6.3 V
Variation of the heater voltage should.not exceed the range
the range of 6.3 V + 3%.

772 7442
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EC30

S.Q. TUBE

Triode designed for use as R.F. power amplifier or oscillator for frequencies
up to 150 MHz.

QUICK REFERENCE DATA

Life test 500 hours
Base Miniature
Heating Indirect
A€ 76x DG
Heater voltage Vg 6.3 V
Heater current I 150 mA
Output power f = 50 MHz Wiy 413160 W
f = 100 MHz Wo. 3.3 W
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Miniature
max19
//,.\ [
vl 1y
S g
’E: )
£
© y
f 1204689 T 7Z03223
7Z2 7355

10.10.1966 :



EC90

CHARACTERISTICS
Heater voltage Vs 6.3 Vv
Heater current If 150 mA
Anode voltage Va 100 250 Vv
Grid voltage =Vg 0 8.5 v
Anode current Ia 11.8 10.5 mA
Mutual conductance S 3.25 2.2 mA/V
Amplification factor u 21.5 17
Internal resistance Rj 6.6 (2% kQ2
CAPACITANCES Without shield With shield
Anode to grid Cag 1.4 1.3 pF
Grid to cathode and heater Ca/kf | %) 17 pF
Anode to cathode and heater Cg/kf 1.2 2,65 pF
LIMITING VALUES (Design centre rating system)
Anode voltage Vao max. 550 V
Va max. 300 V
Anode dissipation Wy max. 3.5 W
Cathode current:
(as R.F. oscillator or amplifier) Ik max. 30 mA
(as R.F. doubler or trebler) Ik max. 20 mA
Grid voltage —Vg max. 100 V
Grid current +Ig max. 5.0' mA
Grid resistor Rg max. 250 k&
Voltage between cathode and heater Vis max. 150 V
Bulb temperature thulb max. 180 ©C
722 7356




EC90

OPERATING CHARACTERISTICS
As R.F. amplifier or oscillator

Class C telegraphy or F.M.

Frequency f 30 100

Anode voltage Va 300 300

Grid voltage N 27 27V
Anode current Io 16.2 17.1 mA
Grid current +Ig 3.8 2.9 mA
Output power W, 3.6 3.3 W
Efficiency n 67 55 %

7722 7357
10.10.1966 3
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n EC91

S.Q. TUBE

Triode designed for use as grounded grid U.H.F. amplifier for frequencies 1p

to 250 MHz.
QUICK REFERENCE DATA
Life test 500 hours
Base Miniature 7 pin
Heating Indirect
A.C. or D.C.
Series or paraliel supply
Heater voltage V¢ 6.3...: V.
Heater current L 300 mA
Mutual conductance S 8.5 mA/V
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Miniature 7 pin

max54

7206498 7203222

722 7568
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ECI1

CHARACTERISTICS
Anode voltage Va 250 V
Grid voltage -Vg 15 W
Cathode resistor R 150 @
Anode current I, 10 mA
Mutual conductance S 8.5 mA/V
Amplification factor I 100
Internal resistance R 12 k@
Equivalent noise resistance Req 400 @
CAPACITANCES
Grid to cathode and heater Cg /xf 8.5 PpF
Anode to cathode and heater C, /xt max. 0.2 pF
Anode to grid Cag 2.5 pF
LIFE
Production samples are tested during 500 hours.
LIMITING VALUES (Absolute max. rating system)
Anode voltage Vao max. 550 V
Va max. 250 V
Cathode current I max. 15 mA
Grid voltage —Vg max. 100 V
Voltage between cathode and heater Ve max. 150 V
Anode dissipation Wa max. 2.5 W
7Z2 7358
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l EC1000

S.Q. TUBE

Special quality triode, designed for use as amplifier in measuring probes.

QUICK REFERENCE DATA
Life test 1000 hours

Envelope Subminiature

Low interface resistance

Mechanical quality Shock and vibration resistant
Heating Indirect

A.C. or D.C.; parallel supply
Heater voltage Vs 6.3 -V
Heater current If 185 mA
Equivalent grid noise voltage Vn max. 1 mV
Anode current Ia 14 mA
Mutual conductance S 14.5 mA/V

DIMENSIONS AND CONNECTIONS Dimensions in mm

Envelope: Subminiature

=]
wni
:-I | g
R E
i
Y =
]|
(o 460 E'
\}u, aiii __Ld;:i.l. 6
Leads should not be soldered nearer than 5 mm to the seal.
Leads should not be bent nearer than 2 mm to the seal.
Method of shielding. See fig.1. 772 6104

10.10.1966 l 1



EC1000 “

CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I 11 I

Heater voltage V¢ 6.3 v
Heater current If 185 1 175-:195 mA
Anode voltage Va 80 v
Grid voltage —Vg 2 \%
Anode current Iy 14 mA
Mutual conductance S 14.5 mA/V
Amplification factor 7 27.5
Input resistance Iy 300 Q

Frequency = 250 MHz
Input resonance frequency f 400 MHz
Anode supply voltage Vba 82 A%
Cathode resistor Ry 143 Q
Anode current Iy 14.0 |11.2-16.8 | min. 8.2 | mA
Mutual conductance S 14.5 mA/V
Anode supply voltage Vba 90 \Y%
Cathode resistor Ry 680 Q
Grid supply voltage + Vbg 7D A%
Anode current I, 14 mA
Mutual conductance S 14.5 |12.9-16.1 | min. 9.2 | mA/V
Negative grid current -Ig max.0.01 | max.0.01 [ A
Leakage current between
cathode and heater It max. 5| max. 10 |uA

Voltage between cathode and
heater = S5 V. Cath. positive

772 7359




‘ EC1000

CHARACTERISTICS (continued)

Equivalent grid microphony
voltage Vg max.1.0 | mVRMS

Peak acceleration =4 g

Frequency = 50 Hz

Equivalent grid hum voltage A max.1.0 | mVRMs
Grid resistor = 0.5 M$2

Cathode resistor = 100

Heater centre grounded

CAPACITANCES

Grid to cathode Cgk | 3.5]2.9-4.1| pF
Anode to grid Cag 1.7] 1.4-2.0| pF
Grid to heater Cg—f 33 23 - 43 | mpF
Anode to cathode Cak 450 | 325-575 | mpF
Anode to heater Caf 270 | 185 -355 | mpF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration
The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values during 1000
hours.

7Z2 7360
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EC1000

LIMITING VALUES (Absolute max. rating system)

Anode voltage Vao max. 275 V
Va max. 110 V
Anode dissipation Wa max. 1.5 W
Grid voltage —Vg max. S5 V
Cathode current Iy max:. ., .22 ;anA
Voltage between cathode
and heater Vkf max. -55 V
Bulb temperature thulb max. 170 ©°C

Grid resistor: The grid resistance should be restricted to a value such that no
limiting values are exceeded at -Ig = 0.01 pA.
The D.C. feed back factor of the operating circuit may be taken
into account.
The Rg value will also be limited by the required current stability
and the permissible hum level.

Heater voltage: The average heater voltage should be 6.3 V.

Variations of the heater voltage exceeding the range of 6.0 V to
6.6 V will shorten the tube life.

7Z2 6107
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EC8010

S.Q. TUBE

Special quality U.H.F. triode designed for use as R.F. amplifier and oscil- =—
lator (max. frequency 1000 MHz).

QUICK REFERENCE DATA
Life test 10000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval
Heating Indirect
A.C. or D.C.; parallel supply
Heater voltage Vs 6.3 V
Heater current Ig 280 mA
Anode current I, 25 mA
Mutual conductance S 28 mA/V
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval
max 222
A ]
B
‘% 8
cF
SRR 4
TZ048%

7Z2 7361
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EC8010

CHARACTERISTICS

Anode supply voltage Vba 200 V
Anode resistor R, 2.4 K2
Cathode resistor Ry 47 Q
Anode current I, 25 mA
Mutual conductance S 28 mA/V
Amplification factor ' u 60
CAPACITANCES

Without shield

Anode to cathode and heater Ca/kf 0.1 pF
Grid to cathode and heater Cg /kf 7 pF
Anode to grid Cag 1.4 pF
With external shield

Anode to cathode and heater Ca/ks 0.09 pF
Grid and screen to cathode and heater C os/kf 7.5 s pF
Anode to grid and shield ‘ C, /gs 1.9 pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of
the tube. These conditions are not intended to be used as normal operating
conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

7722 7362




. EC3010

LIMITING VALUES (Absolute max. rating system)

Anode voltage Va, max. 400 V
Vo max. 200 V
Anode dissipation W, max. 4.5 W
Crid voltage —Vg max. 20 V
Cathode current I max. 35 mA
Grid resistor Rg max. 500 k2
Voltage between cathode and heater Vit max. 100 V

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V
to 6.6 V will shorten the tube life.

772 6294
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l ECC2000

S.Q. TUBE

Special quality double triode with neutralisation screen, designed for use as
V.H.F. amplifier (max. freq. 300 MHz) in a cascode circuit without external
neutralisation, e.g. aerial amplifier for band III and frequency multiplier.

QUICK REFERENCE DATA

Life test 10000 hours
Low interface resistance
Mechanical quality Shock and vibration resistant
Base 10 pin miniature with gold plated pins
Heating Indirect

A.C. or D.C.; parallel supply
Heater voltage Vg 6.3 'V
Heater current I¢ 335 mA

Input section Output section
Anode voltage 90 90 90 90 v
Anode current 15 27 15 27 mA
Mutual conductance 18 }.17:5 17 22 mA/V

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: 10 pin miniature

max 22
Raw b
‘\!")
38
25
El g
7203448 A &

7Z2 7363
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ECC2000

CHARACTERISTICS
Heater voltage

Heater current

Input section (unit a', g', k")
Anode voltage

Neutralization screen voltage
Grid voltage

Anode current

Mutual conductance
Amplification factor

Equivalent noise resistance

Output section (unit a,g,k)
Anode voltage

Grid voltage

Anode current

Mutual conductance
Amplification factor

Equivalent noise resistance

Insulation resistance between
electrodes

Leakage current between
cathode and heater

Voltage between cathode and
heater V=150 V

Cathode positive

Voltage between cathode and
heater V=50V

Cathode negative

Rins

Ig

S
7
R

€q

Initial
End of life

Initial

End of life

Initial
End of life

6.3
335

90

15
13
27
250

90
2.0
15
17
28
200

min.
min.

90

1.4
27
17:5
27
200

90
1.4
27
22
28
150

100
20

15

20

15
20

mA

mA
mA/V

mA
mA/V

uA
uA

uA
uA

722 7364




ECC2000

CAPACITANCES
Input system (unit a',g*, k')
Grid to cathode, filament and

neutralisation screen Cg' /k'fsn’ 5.1 pF
Anode to cathode, filament and

neutralisation screen Ca'/k'fsn’ 5.0 pF
Grid to neutralisation screen Cg'sn' 1.4 pF
Anode to grid Cavgv 0.45 pF
Anode to neutralisation screen Ca'sn’ 3.4 pF

Output system (unit a, g, k)

Cathode to grid and filament Cx /et 6.5 pF
Anode to grid and filament C, /gt 3.2 ,pF
Anode to cathode Cak 180 mpF
Anode to grid Cag 1454 pE

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of
the tube. These conditions are not intended to be used as normal operating
conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested under the following conditions during 10000
hours: (each unit)

Heater voltage Vg 6:3 ¥V
Anode supply voltage Vba 110 V
Grid supply voltage ng 175N
Cathode resistor Ry 680 Q

722 7365
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ECC2000

LIMITING VALUES (Absolute max. rating system)

(Each unit)
Anode voltage Va, max. 450 V
v max. 250 V
Anode dissipation W, max. 2.7 W
Grid voltage —Vg max. 50 V
Grid peak voltage —Vgp max. 150 V
Duty factor max. 1%
Pulse duration max. 10 us
Cathode current I max. 40 mA
Cathode peak current Ikp max. 400 mA
Duty factor max. 10%
Pulse duration max. 200 us
Grid resistor Rg max. 1 MQ
Automatic bias
Voltage between cathode and heater
Cathode positive Vi (k+) max. 150 V
Cathode negative Vit (k-) max. 50 V
Bulb temperature max. 225 -°C
7Z2 6376




ECC2000

OPERATING CHARACTERISTICS
Cascode circuit, Frequency 200 MHz

Supply voltage Vi 200 200 V
Cathode resistor Ry 1200 680 @
Anode current I 1555 26.5 mA
Input resistance g 910 670 @
Input capacitance Ci 11 12 pF
Noise figure F 2.5 2.5 kg
Adapted to minimum noise
o
= U
== 5
8= 4
.,—_I_--
Q2
xZ
LS_::
53
>
72069
7Z2 7366
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‘ 12AX7S

S.Q. TUBE

Special quality double triode designed for use as A.F. amplifier, oscillator and
multivibrator.

QUICK REFERENCE DATA
Life test 1000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval
Heating Indirect

A.C. or D.C.; Parallel supply
Heater voltage ' 6.3 0or 12.6 . V.
Heater current : I¢ 300 or 150 mA
Anode current Iy 1.2 »mA
Mutual conductance S 1.6 mA/V
Amplification factor 7! 100

DIMENSIONS AND CONNECTIONS

Base: Noval

Dimensions in mm

max22

A

max49.2
max55.6

L

7722 7367
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12AX7S

CHARACTERISTICS . Each system if applicable.

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

1 II I

Heater voltage Vg 6.3 v
Heater current If 300| 276- 324 mA
Anode voltage Va 250 Vv
Grid voltage -Vg 2 v
Anode current I 1.2]0.75-1.75 mA
Mutual conductance S 1.6] 1.25-2.05 | min.1.12 | mA/V
Amplification factor I 100
Internal resistance Ry 62.5 k2
Difference in anode

current of both systems |1a-1a" | max. 0.6 mA
Negative grid current -Ig max. 0.5 | max. 0.5 | A
Vibrational noise output Vo max. 25 mVRMS

(units connected parallel)

Anode supply voltage

Vba =250 V

Grid voltage -Vg =2V

Frequency f = 25 Hz

Acceleration 2.5 g

Anode resistor Ry = 2 kQ2
Amplification
Anode supply voltage Vba 100 \%
Grid voltage Vg 0 \%
Anode resistor Ry 0.5 MQ
Grid resistor Rg 10 MQ
Input voltage Vi _ 0.2 VRMS
Output voltage Vo min. 8.4 VRMS

722 7368




' 12AX7S

CHARACTERISTICS (continued) I I m
Anode voltage Va 100 v
Grid voltage —Vg 1 v
Anode current I, 0.5 mA
Mutual conductance S 1;25 mA/V
Amplification factor u 100
Internal resistance R; 80 k2
Insulation resistance
between electrodes Rins min. 100 | min. 50 | MQ2

Voltage between electrodes

V=10V

Leakage current between
cathode and heater Ikt max. 10 | max. 20 | uA

Voltage between cathode and
heater Vif = 100 V

CAPACITANCES . Without external screen.
Each system if applicable.

Anode to grid, cathode and heater Ca/gkf 3.9. pF
Anode to cathode and heater Ca/kf 0.4 pF

Ca'/k'f 0.3 - pF
Grid to anode, cathode and heater Cg/akf 3.7 pF
Grid to cathode and heater Cg /kE 1.67-pE
Anode to grid Cag 1.7 pF

SHOCK AND VIBRATION RESISTANCE

The following test conditionsare applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

722 7369
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12AX7S ”

SHOCK AND VIBRATION RESISTANCE (continued)
Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values(column III)

LIMITING VALUES (Absolute max. rating system)

Anode voltage Va max. 330 V
Anode dissipation W, max. 1.1 W
Cathode current Ik max. 20 mA
Grid resistor with fixed bias Rg max. 1 MQ
Voltage between cathode and heater Vit max. 100 V
Bulb temperature thulb max ., /165 9€C

772 7370
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‘ 12AX7S
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| 5636

S.Q. DUAL CONTROL PENTODE

Special quality dual control pentode designed for use as amplifier and mixer.

QUICK REFERENCE DATA

Life test
Mechanical quality
Base

Heating

Heater voltage
Heater current

Mutual conductance
anode to grid No.1l

Mutual conductance
anode to grid No.3

1000 hours

Shock and vibration resistant
Subminiature

Indirect

A.C. or D.C.; Parallel supply

2 6.3 V
It 150 mA

Sag, 3.2 mA/V
Sag3 0.5 mA/N

DIMENSIONS AND CONNECTIONS

Base: Subminiature

Dimensions in mm

max 0%

max 34.9

E‘ba&f

y

TZOYNO

: Connections should not be soldered nearer than 5 mm to the seal.

Leads should not be bent nearer than 1.5 mm to the seal.

7722 5412
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CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II III

Heater voltage Vs 6.3 v
Heater current If 150 | 140 - 160 mA
Anode voltage Vi 100 \Y%
Grid No.?2 voltage ng 100 v
Grid No.3 voltage Vg3 0 A%
Cathode resistor Ry 150 Q
Anode current Ly 9.3} 8.7 = 659 mA
Grid No.2 current Ig2 4.0 | 2.8 -5.4 mA
Mutual conductance;

anode to grid No. 1  Sag 3.2 | 2.7-4.0 Aszzomqj"' mA/V

anode to grid No.3 Sags 0.5 mA/V
Internal resistance Rj 110 k2
Negative grid No. 1 current -Igl max. 0.3 | max. 1.0 | uA

Grid No. 1 resistor Rgl =1 MQ
Anode voltage Va 100 \
Grid No. 2 voltage ng 100 v
Grid No. 3 voltage Vg3 -1 \Y
Cathode resistor Ry 150 Q
Anode current I 4.0 mA
Grid No.2 current Ig2 5.8 mA
Mutual conductance;

anode to grid No.1 Sagl 1.95 mA/V

anode to grid No.3 Sag3 0.5-1,8 mA/V
Internal resistance R 50 kQ

722 7371
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CHARACTERISTICS (continued)

I I 111
Grid No.1 cut-off voltage —Vgl max. 7.5
Anode voltage Va 100
Grid No. 2 voltage ng 100
Anode current 1 100
Grid No. 3 cut-off voltage —Vg3 max. 8.0
Anode voltage \ie 100 v
Grid No. 2 voltage ng 100 Vi
Anode current Ia 100 HA
Leakage current between
cathode and heater Is max. S5 |-max. 10| uA
Voltage between cathode and
heater Vif = 100 V
Insulation resistance between
two electrodes Rins min. 100 | min. 50 | MR
Voltage between electrodes = 100 V
Vibrational noise output Vo max. 40 mV
Anode supply voltage Vba 100 v
Anode resistor R, 10 k2
Grid No. 2 voltage Vg, 100 v
Grid No. 3 voltage Vg3 0 A
Cathode by pass capacitor C = 1000 uF
Cathode resistor Rk = 150 2
Vibration frequency 40 Hz
Acceleration 15 g
722 7372
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CAPACITANCES With external shield

I II
Grid No.1 to grid No.2,
grid No. 3, cathode and heater Cgl/gzg3 Kt 4.0 | 3.5-4.5| pF
Grid No.3 to grid No.1,
grid No.2, cathode and heater Cg3/g2gl Kt 4.0.) 3.5 -4.5| pF

~ Anode to grid No.2, grid No. 3,

cathode and heater Ca/g2g3 Kf 3.412.9-3.9] pF
Anode to grid No.1 Cagl max.0.02 | pF
Anode to grid No.3 Cag3 max. 1.1 | pF
Grid No.1 to grid No.3 Cg1g3 max.0.15 | pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to ascess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 25 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
during 1000 hours.

772 7373
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LIMITING VALUES (Absolute max. rating system)

Anode voltage Vao max.
Anode voltage \A max.
Anode dissipation Wa max.
Grid No. 3 voltage Vg3 max.
Grid No. 3 negative voltage -Vg3 max.
Grid No. 2 voltage ng max.
Grid No. 2 dissipation Wg2 max.
Grid No. 1 voltage Vgl max.
Grid No. 1 negative voltage -Vg 1 max.
Grid No.1 resistor Rgl max.
Cathode current Ik max.

Voltage between cathode and heater;

D.C. component Vit max.
peak value kap max.
Bulb temperature tbulb max.

Heater voltage: The average heater voltage should be 6.3 V.

330
165
1.1

55
158
0.7

55
152
16

e

200 V
200 V
220726

Variations of the heater voltage exceeding the range of 6.0V to

6.6. V will shorten the tube life.

The tolerance of heater current (column II) should be taken into

account,

772 7374

10.10.1966
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S.Q. OUTPUT PENTODE

Special quality pentode designed for use as output tube and video amplifier.

QUICK REFERENCE DATA

Life test 1000 hours

Mechanical quality Shock and vibration resistant
Base Subminiature

Heating Indirect

A.C. or D.C., parallel supply

Heater voltage Vs 63V
Heater current I¢ 450 mA
Mutual conductance S 9 mA/V
Anode current Ia 21 mA

DIMENSIONS AND CONNECTIONS

Base: Subminiature Dimensions in mm

max 06

max 44.45

Connections should not be soldered'nearer than 5 mm to the seal.
Leads should not be bent nearer than 1.5 mm to the seal.
7Z2 5417
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CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life value

1 II III
Heater voltage Vs 6.3 \'
Heater current If 450 | 420-480 mA
Anode voltage Va 150 v
Grid No.2 voltage ng 100 v
Cathode resistor Ry 100 Q
Anode current I, 21 14-28 mA
Grid No.2 current Ig2 4.0 2-6 mA
AS: max.
Mutual conductance S 9.0 | 7.5-10.5 209, mA/V
(o)

Internal resistance Ry 50 k2
Negative grid No.l current —Igl max. 1.0 § max. 2.0 | uA

Grid No.1 resistor

Rgl =1 MQ

Grid No.1 cut-off voltage -Vgl 14

Anode voltage Va 150 A

Grid No.2 voltage ng 100 v

Anode current I, max. 75 HA
Leakage current between
cathode and heater If max. 15| max. 60| uA

Voltage betweerr cathode and

heater Vs = 100 V
Insulation resistance between
two electrodes Rins min. 100 | min. 50| MQ

Voltage between electrodes

V=100V
722 7375
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CHARACTERISTICS (continued)

I 11 111
Vibrational noise output NG max. 100 mVaep ~oni
Anode supply voltage Vpa | 150 v =
Anode resistor R, 2 k2
Grid No.2 voltage ng 100 A
Cathode resistor Ry |100 Q

Cathode by pass capacitor
Cg = 1000 pF

Grid No.l resistor Rgl =0.1 MQ

Vibration frequency = 40 Hz

Acceleration = 15 g

CAPACITANCES With external shield, inside diameter 10.3 mm

Grid No.1 to grid No.2, grid No.3, 1]
cathode and heater Cc 9 8-10 F
81/82 kg3t -
Anode to grid No.2, grid No.3,
cathode and heater Ca/gy Kgag 8 7=9 pF
Anode to grid No.1 Cagl max.0.13 | pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.

Shock

The tube is subjected S times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
during 1.000 hours.

7722 7376
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LIMITING VALUES (Absolute max. rating system)

Anode voltage Vao
Anode voltage Va
Anode dissipation Wa
Grid No.2 voltage ng
Grid No.2 dissipation Wg2
Grid No.l voltage Vg1
Grid No.l negative voltage —Vgl
Grid No.1 resistor

with fixed bias Rgl

with automatic bias Rgl
Cathode current Iy
Voltage between cathode and heater,

d.c. component Vs

peak value kap
Bulb temperature tbulb

Heater voltage: The average heater voltage should be 6.3 V

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

330 V
165 V
4 W
155.. -V
LW
Q::.V
95:1: %
100 k2
500 k2
40 mA
200 V
200 V
220:+.9C

Variations of the heater voltage exceeding the range of 6.0 to

6.6 V will shorten the tube life.

OPERATING CHARACTERISTICS
Output tube class A

Anode voltage
Grid No.2 voltage
Cathode resistor
Load resistance
Input voltage

Output power

150 V
100 V
100 @
9 k@
2 VRms
1 W
722 7377
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l 5642

S.Q. TUBE

Single anode rectifier for use in the E.H.T. supply of oscilloscopes.

QUICK REFERENCE DATA
Life test 500 hours
Heater voltage V¢ 1,254V
Heater current Ig 200 mA
Heating Direct
A.C. orD.C,

Peak inverse voltage 'v3invp 10 kv
Anode current Iy 250 upA
DIMENSIONS AND CONNECTIONS Dimensions in mm

Connections: Flying leads
{ _ min38 max673
maxi2? 43815 min76
& Ij i i
3 % B
S " ©
ff a 9]
>
f f E
CAPACITANCES
Anode to filament Cas 0.6 pF
Ty Not tinned 722 7378

10.10.1966 !
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LIMITING VALUES Design centre rating system

Anode peak inverse voltage Va-mvp max 10 kV
Anode current Iy max. 250 pA
Anode peak current Iap max. 5 mA
Pulse duration max. 10 usec
Duty factor max. 0.15
Anode peak current Iap max. 1.5 mA
Sine wave input
Frequency min. 5 kHz
722 7379
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$.Q. TUBE

Special quality pentode designed for use as wide-band amplifier.

QUICK REFERENCE DATA
Life test 1000 hours
Mechanical quality Shock and vibration resistant
Base Miniature 7 pin
Heating Indirect
A.C. or D.C.; parallel supply
Heater voltage Vg 6.3 -V
Heater current If 175 mA
Mutual conductance S 5 mA/V
Sharp cut off
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Miniature 7 pin
max 19
i

7Z2 7380
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CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread

I I
Heater voltage V¢ 6.3 Vv
Heater current I 175 | 160 - 190 | mA
Anode voltage N 120 v
Grid No.2 voltage ng 120 \%
Grid No.1 voltage —Vgl 2 A%
Anode current I, 7.5 5 - 11l mA
Grid No.2 current Ig2 2.5]10.8-4.0| mA
Mutual conductance S 51]3.8-6.2|mA/V
Internal resistance Rj 0.34 MQ
Negative grid current —Igl max. 0.1 | uA
Anode supply voltage Vba 120 A%
Grid No.2 voltage ng 120 v
Anode resistor Ry 0.1 MQ2
Grid No.1 voltage -Vgl 10 \'
Anode current I, max. 200 | uA
Grid No.1 cut off voltage —Vg1 8.5 A%
Anode voltage Va 120 v
Grid No.2 voltage ng 120 A%
Anode current Ia 10 HA
Leakage current between
cathode and heater Ik max. 10| uA
Voltage between cathode and
heater V¢ =100 V
Insulation resistance between
two electrodes R min. 100| M2

722 7381
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CAPACITANCES . With external shield

Grid No.1 to grid No.2, grid No.3 _ L i
cathode and heater Cgl/gzgskf 4.0 3.4- 4.6
Anode to grid No.2, grid No.3
cathode and heater Ca/gzgakf 2.85 | 2.45-3.25
Anode to grid No.1 Cagl max. 0.02
Grid No.1 to grid No.2 Cg gy 1.2

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.
Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
during 1000 hours.

722 7382
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LIMITING VALUES (Absolute max. rating system)

Anode voltage Vao max. 600 V
Va max. 200 V
Grid No.2 voltage Vg2° max. 600 V
ng max. . ¥55..V
Grid No.1 voltage —Vgl max. 50V
+ Vg 1 max. 0V
Anode dissipation W, max. 1.65 W
Grid No.2 dissipation Wg2 max. 0.55 W
Cathode current Ik max. 20 mA
Grid No.1 current Igl- max. 1 mA
Grid No.1 resistor Rgl max. 0.1 MQ
Voltage between cathode and heater Vi max. 135 V
Bulb temperature tpulb ~ max. 165 °cl)

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 5.7 V to
7.0 V will shorten the tube life.
The tolerance of heater current (column II) should be taken into
account.

T) Tube life and reliability of performance will be enhancedby operation at lower
temperatures. 722 7383
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S.Q. TRIODE

Special quality triode designed for use as R.F. amplifier, oscillator (max. fre-
quency 1000 MHz), and AF amplifier.

QUICK REFERENCE DATA

Life test 500 hours
Mechanical quality Shock and vibration resistant
Base Subminiature
Heating Indirect

A.C. or D.C., Parallel supply
Heater voltage V¢ 6.3 V
Heater current If 150 mA
Anode current Iy 13 mA
Mutual conductance S 6.5 mA/V

DIMENSIONS AND CONNECTIONS
Base : Subminiature Dimensions in mm

Socket: Bl 506 81

£

Connections should not be soldered nearer than 5 mm to the seal.

Leads should not be bent nearer than 1.5 mm to the seal.

On request the tube can also be delivered with shortened leads of 4.7-5.4 mm.
772 7384
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CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II III
Heater voltage Vg 6.3 A%
Heater current I¢ 150 | 138 -162 mA
Anode voltage Vo 100 A%
Cathode resistor Ry 150 Q
Anode current L 8.5 6- 11 mA
Mutual conductance S 5.814.8-6.8 Aszor%ax mA/V
Internal resistance R; 4.65 kQ
Amplification factor 7 27| 23- 31 -
Anode voltage v, 100 A%
Negative grid voltage —Vg max. 7 \%
Anode current L; 100 UA
Cut off voltage -Vg 7 \%
Anode voltage V, 100 \
Anode current Ia 10 HA
Anode voltage V, 150 \%
Cathode resistor Ry 180 Q
Anode current I 13 mA
Mutual conductance S 655 mA/V
Internal resistance Rj 4.15 k2
Amplification factor u 27 -
Negative grid current (R =380%2) —Ig max.0.4 | max.0.6 | uA
Cut off voltage —Vg 11 \%
Anode voltage Va 150 v
Anode current I, 10 HA
722 7385
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CHARACTERISTICS (continued)

1 11 111

Leakage current between
cathode and heater I max. 10

Voltage between cathode and

heater = 100 V
Insulation between two electrodes Rins min. 50 | MQ
CAPACITANCES Wich external  Without shield

I 1 | I I II
Anode to cathode and heater  Ca/xkf 2.4 0.7 | 0.5 =094 pE
Grid to cathode and heater Cg/kf 2.4 2,21.1.6-2,8 |.pF
Anode to grid C 1.8 1.45| 1.1 -1.8 | pF
g ag

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 500 hours:

Anode voltage Va = 100 V
Cathode resistor Rk = 10
Grid resistor Rg = 1 MQ
Voltage between cathode and heater (cath.neg.) Vg = 200 V
7Z2 7386
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LIMITING VALUES (Absolute max. rating system)

Anode voltage Va max. 165 V
Grid voltage -Vg max. 55 'V
Anode dissipation W, max. 3.3 W
Anode current I max. 22 mA
Grid current Iy max. = 5.9 mA
Grid resistor Rg max. 1.2 MQ
Voltage between cathode and heater Vit max. 200 V
Bulb temperature 1) thulb max. 250 ©C

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 V to
6.6 V will shorten the tube life.
The tolerance of heater current (column II) should be taken into
account.

OPERATING CHARACTERISTICS

As R.F. amplifier

Anode voltage Va 100 150 'V
Cathode resistor Rk 150 180
Anode current Ia 8.5 13 mA
Mutual conductance S 5.8 6.5 mA/V

As oscillator

Anode voltage Va 150 \'
Anode current I 20 mA
Output power Wo 0.9 W
Frequency f 500 MHz

1) In the interest of optimum life performance it is recommended to reduce the
bulb temperature by fixing the bulb directly to the chassis with a metal clamp.

(ZE1100) 722 7387
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OPERATING CHARACTERISTICS (continued)

As A.F. amplifier Fig.1

Anode supply voltage
Anode resistor

Grid resistor

Grid resistor next stage
Cathode resistor

Input voltage

Voltage gain

Total distortion

100 200

47 47
270 270
100 100
1.0 0.82
054 1100

Vo/Vi 16.4 19.0 1
3.9 4.0

deot

720373%

100
100
270
270
232
03
6.4
3.0

+W

AAAAAA
YYVVVVY
&L
~
x

200
100
270
270
1.8
1.0
18.6
3.2

100
270
270
470
8.2
0.5
14.8
2.8

200 V

270 k2
270 k2
470 kQ
5.6 k@

1.0 Vems
1625

3. 2040

7Z2 7388

10.10.1966



3718

7203739—egah

(mA)|

30

20

10

25 0
S
20 Vo=150V s
Rj S
(k2) #mA/lv)
A
Rj
15 [
-
o
u
s
= 1y
1c / 4
Y.

A

N
5 2

e
v

0 A 0
V(v)—6 —4 -2 0




9718

502 p 0
£ A
il Vo =100V As
Ri »Ic S
(k)jimA) mA/V)
F hi
r‘i’, I:d—‘
3015 Fods
\ u
Vi
J
2010 3 4
L /
V4
Y |
1015 " 2
/
olo 0
(V) —6 —4 =20 0

10.10.1966 B



3718

R
o EEssantersaneRt AREL
1 A V V V |V |Vl\|,
B ST Hs HH SHHRIRS
F0 || B SFEEEESE E THF THE T S
_ > _ i 3
! \
N AN
N )1
7 . N \
% N ]
e N
N \
g
™ N
“
&% g
- 8
1] \\nuun Ny Ny
| |
i A N
T a
)|
il e TR 8
n N
- o0~
I_H\\an . 3 5 u«v\.
vy '
Ll ; H\Mm
- A
Samas N
N1
)
) o
S ] Q




\ 5719

S.Q. TUBE

Special quality triode designed for use as A.F. amplifier

QUICK REFERENCE DATA

Life test 1000 hours
Mechanical quality Shock and vibration resistant
Base Subminiature
Heating Indirect

A.C. or D.C.; parallel supply
Heater voltage Vg 6.3 V
Heater current I 150 mA
Mutual conductance S 2.3 mA/V
Amplification factor u 70

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Subminiature

max 0%

a
@) g

) €
5 5 m
: ‘0'0 . T &

720373 TR

361 max 349
-

in

Leads should not be soldered nearer than 5 mm to the seal.
Leads should not be bent nearer than 2 mm to the seal.

7Z2 6063
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CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I I 111
Heater voltage Ve 6.3 \Y
Heater current I¢ 150 | 140 - 160 mA
Anode supply voltage Vba 100 A%
Cathode resistor Ry 1500 Q
Anode current Ia 0.7310.5-0.9 mA
Mutual conductance S 1.7 1 1.4-2.0 | min. 1.1} mA/V
Internal resistance R, 41 kQ
Amplification factor 7l 70 60 - 80
Cut -off voltage —Vg 245 A%
Anode current L max. 50 KA
Grid voltage —Vg 1.8 \%
Anode current Iy min..-«3 HA
Negative grid current —Ig max.0.3 | max.0.6 | A
Anode supply voltage
Vba = 150 V
Cathode resistor Rx = 2700 §2
Anode supply voltage Vba 150 A%
Cathode resistor Ry 680 Q
Anode current Iy 1.85 mA
Mutual conductance S 23 mA/V
Amplification factor “ 70
Internal resistance Ry 30.5 k2
Leakage current between
cathode and heater Ikf max.- .9 UA

Voltage between cathode

and heater Vis = 100 V 772 7389
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CHARACTERISTICS (continued)

Insulation resistance ; g -
between electrodes Rins min. 100 | min. 25

Voltage between electrodes
=100 V

Vibrational noise output Vo max. 25

Anode supply voltage Vpa = 100 V
Anode resistor R; = 10 k2

Cathode by -pass capacitor Ck = 1000 pF
Vibration frequency = 40 Hz

Acceleration = 15 g

CAPACITANCES | 1 | 11 |
Anode to cathode and heater Ca/kf 0.6 0.4-0.8| pF

Grid to cathode and heater - Cg/xkf 1.7 1.2:+2. 28k

Anode to grid Cag 0.8 0.6-1.0] pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditionsare not intended to be used as normal operating conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over anangle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

722 7390

10.10.1966 .



5719

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 1000 hours.

Anode supply voltage
Cathode resistor
Grid resistor

Voltage between cathode
and heater (k pos)

LIMITING VALUES (Absolute max.

Anode voltage

Grid voltage

Anode dissipation
Anode current

Peak voltage between cathode
and heater

Bulb temperature

Heater voltage

OPERATING CHARACTERISTICS

Anode supply voltage Vba
Cathode resistor Ry
Anode resistor Ry
Grid resistor Rg
Grid resistor next stage Rg’
Voltage gain Vo/Vi
Total distortion digr

Vba 150 V
Ry 680 Q
Ry 1 MQ
Vis 200 V

rating system)

thulb

100 100 100 100
2.7 2.7 5.6 6.8
0.1 0.1 0,27 027
1.0 1.0 1.0 1.0
0.27 0.47 0.47 1.0
37 39 41 42
2.4 2.1 2.1 1.8

max.
max.

max.

max.
max.

min.
max.

100
10
0.47
1.0
0.47
40
2.4

0.

0.

330
165
55

£ < < < <

55

100 V
10 k2

47 MQ

1.0 MQ

1.0 M@
43

1.7 %

7Z2 7391
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OPERATING CHARACTERISTICS

Anode supply voltage
Cathode resistor

Anode resistor

Grid resistor

Grid resistor next stage
Voltage gain

Total distortion

Vpba 200 200 200

R, 15 1.8 3.8
R, 0l 0.1 0.27
Ry 1.0 1.0 1.0

Rg'  0.27 0.47 0.47
Vo/Vi 44 46 49
dige BT 007 0.9

200
3.9
0.27
1.0
1.0
50
0.7

200
5.6
0.47
1.0
0.47
48
0.9

200 V
6.8 K
0.47 MR
1.0 MQ
1.0 MQ

0.7 %

722 6067
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S.Q. TUBE

Special quality pentode designed for use as R.F. amplifier.

QUICK REFERENCE DATA

Life test 1000 hours
Mechanical quality Shock and vibration resistant
Base Miniature 7 pin
Heating Indirect

A.C. or D.C.; parallel supply
Heater voltage Vg 3 6.3 V
Heater current L 175 mA

Sharp cut-off
Double control

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Miniature 7 pin

max19
§ ")
3
:k

7722 6304

10.10.1966
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CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II 11

Heater voltage Vg 6.3 v
Heater current I 175 | 160 - 190 mA
Anode voltage Va 120 v
Grid No.2 voltage ng 120 A%
Grid No.3 voltage Vg3 0 v
Grid No.1 voltage -Vgl 2 A
Anode current 1, 5.212,5-9;0 mA
Grid No.2 current Ig2 3.5 | max.5.5 e mA
Mutual conductance, grid No.l Sgl 3.2|2.5-4.5 max. 20%, mA/V
Mutual conductance, grid No.3 Sg3 0.47 mA/V
Internal resistance R; 150 kQ
Negative grid No.1 current -Igl max.0.1 | max. 0.2 | uA
Anode voltage Va 120 v
Grid No.2 voltage ng 120 \
Grid No.3 voltage —Vg3 3 \%
Grid No.1 voltage —Vgl 2 \%
Anode current I 3.6 mA
Grid No.2 current Ig2 4.8 mA
Mutual conductance, grid No.l Sg, 1.85 mA/V
Mutual conductance, grid No.3 Sg3 0.7 mA/V
Anode voltage Va 120 v
Grid No.2 voltage ng 120 \%
Grid No.3 voltage -Vg3 = v
Grid No.1 voltage -Vg 1 2 \%
Mutual conductance, grid No.3 Sg3 120 0:7-1.7 mA/V

722 7392
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CHARACTERISTICS (continued) 1 1 111
Cut -off voltage Vg 1 8 v
Anode voltage Va 120 A
Grid No.2 voltage ng 120 v
Grid No.3 voltage Vg3 0 A%
Anode current Iy max. 50 HA
Cut -off voltage -Vg 1 6
Anode voltage Va 120 A
Grid No.2 voltage ng 120
Grid No.3 voltage Vg3 0
Anode current I min, § HA
Cut -off voltage —Vgl 3 v
-Vg3 945 A%
Anode voltage Va, 120 v
Grid No.2 voltage ng 120 \%
Anode current Iy min. 5 HA
Cut -off voltage —Vgl 3 A
—Vg3 10 v
Anode voltage Va 120 A
Grid No.2 voltage ng 120 v
Anode current Iy max. 50 HA
Cut -off voltage -Vgl 2 v
—Vg2 15 \Y
Anode voltage Va 120 A
Grid No.2 voltage ng 120 A
Anode current I 10 MHA
Leakage current between
cathode and heater Is max. 10 | max. 10 | uA
Voltage between cathode and
heater V¢ = 100 V
Cathode negative 7722 7393

10.10.1966 3



5725

CHARACTERISTICS (continued)

II

Vibrational noise A
Anode voltage V, = 120 V
Grid No.2 voltage ng =120:'V
Grid No.1l voltage —Vgl =2V
Grid No.3 voltage Vg3 =0V

Anode resistor R; = 10 kQ

Vibration frequency = 50 Hz

Acceleration =10g

CAPACITANCES With external screen

Anode to grid No.3, grid No.2,
cathode, heater and screen Ca /g38okfs

Grid No.1 to grid No.3, grid No.2,
cathode, heater and screen Cgl /g38okfs

Grid No.! to grid No.3 Cglg3
Anode to grid No.1 Cagl

Grid No.1 to grid No.3, grid No.2,
cathode, heater and screen Cgl /g3gokfs

Cathode current Ij = 12 mA
Frequency = 100 MHz

SHOCK AND VIBRATION RESISTANCE

3.0

4.0

5.5

max. 150

2.6-3.4

3.5-4.5
max. 150

max. 20

mV

pF

pF
mpF
mpF

pE

The following test conditions are applied to assess the mechanical quality of
the tube. These conditions are not intended to be used as normal operating

conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over ‘an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-

quency of 50 Hz with an acceleration of 2.5 g.

7722 73%4
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LIFE

Production samples are tested to be within the end of life values (column III)
during 1000 houzs.

LIMITING VALUES (Absolute max. rating system)

Anode voltage Va max. 200

Grid No.2 voltage ng max. 155

Grid No.3 voltage Vg3 max: i ‘30

Anode dissipation W, max. 1.85

Grid No.2 dissipation 5 Wg2 max. 0.85

Cathode current Ix max. . 20 - mi

Voltage between cathode and heater Vg  max. 100 V

Grid resistor with fixed bias Rg1 max. 1 MQ

Bulb temperature tpulp Mmax. 165 ¢
722 7395
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‘ 5726

S.Q. DOUBLE DIODE

Special quality double diode designed for use as detector or low-current power
rectifier.

QUICK REFERENCE DATA

Life test 1000 hours
Mechanical quality Shock and vibration resistant
Base Miniature 7 pin
Heating Indirect

A.C. or D.C.

Series or parallel supply
Heater voltage V§ 6,63 V]
Heater current If 300 mA
Diode current Iq 10 mA
Inverse peak voltage vap 360 V

DIMENSIONS AND CONNECTIONS

Base: Miniature 7 pin Dimensions in mm
max 19
d1 k1
7: AN
’- 3|9
I
s® 2d2 <
£ 8
® €) 2
RE™ T -~
| 3

*
g
Ed

i

g

8

722 7396
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CHARACTERISTICS (both systems if applicable)

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread

I II
Heater voltage V¢ 6.3 A%
Heater current I 300 275 -.325| mA
Diode current Iq min. 40| mA
Diode voltage V4 10 Vv
Diode current Lyo 2 - 20| MA
Diode voltage Vg4 0 v
Series resistor R 40 k2
Difference in diode current lld-ld" max. 5| uA
Diode voltage V4 0 \%
Series resistor R 40 kS2
Leakage current between
cathode and heater Iys max. 10| upA
Voltage between cathode and
heater Vis = 100 V
Insulation resistance between
two electrodes Rins min. 100 [ MQ
Voltage between electrodes = 300 V
Resonant frequency 700 MHz
CAPACITANCES
Diode to cathode heater and screen Cd/kfs 3.2 2.4 - 4| pF
Cathode to diode heater and screen Ck/dfs 3.9 3.1 -4.7} pF
Diode No. 1 to diode No. 2 Cdld.; max.0.026 | pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-

tions.
722 7397
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Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 700 g
supplied by an NRL shock machine with the hammer lifted over an angle of 450,

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested during 1000 hours.

LIMITING VALUES (Absolute max. rating system) (Per system if applicable)

Inverse peak voltage vap max. 360 V
Diode current Iq max. 10 mA
Diode peak current Idp max. 60 mA
Peak voltage between cathode and heater kap max. 360 V
Bulb temperature tbulb max, .. 165::9¢

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 5.7 V to
7.0 V will shorten the tube life.

OPERATING CHARACTERISTICS

As full wave power rectifier

A.C. supply voltage Vir 2 x 165 VRMs
Capacitance C 8 uE
Series resistor per diode Rg 300
Load resistor R 11k
D.C. current Iy min. 16 mA
As half wave rectifier (per system)
A.C. supply voltage Vir 117  VRMS
Capacitance C 8 HE
Series resistor Rg 300
D, €: current Iy 9 - mA
722 7398

10.10.1966 3
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2340

S.Q. TUBE

Special quality pentode designed for use A.F. and R.F. amplifier (max. fre-

quency 400 MHz)

QUICK REFERENCE DATA

Life test
Mechanical quality
Base

Heating

Heater voltage
Heater current
Mutual conductance

Anode current

1000 hours
Shock and vibration resistant
Subminiature

Indirect
A.C. or D.C.; parallel supply

V¢ 6.3V
If 150 mA
s 5 mA/V
7% 7.5 mA

DIMENSIONS AND CONNECTIONS

Base: Subminiature

a k,g3 7204025

Dimensions in mm

Leads should not be soldered nearer than 5 mm to the seal

Leads should not be bent nearer than 2 mm to the seal.

772 7443

10.10.1966
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CHARACTERISTICS

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II 11

Heater voltage V¢ 6.3 \%
Heater current Ig 150 | 140 - 160 mA
Anode supply voltage Vba 100 v
Grid No.2 supply voltage ngZ 100 A%
Cathode resistor Rk 150 Q
Anode current Iy 7:5 | 5:8=9:5 mA
Grid No.2 current Ig2 2:41 1:5=3:3 mA
Mutual conductance S 5|4.2-5.8 | min. 3.5 | mA/V
Internal resistance Rj 260 | min. 175 k2
Negative grid No.l current ‘Igl max.0.3 | max.0.8 | HA
Cut -off voltage —Vg1 9 v

Anode voltage Va 100 v

Grid No.2 voltage Vg 100 v

Anode current Iy 10 | max. 50 HA
Leakage current between
cathode and heater Tt max. 5 [ max. 10| pA

Voltage between cathode and

heater Vif = 100 V
Vibrational noise output Vs max. 60 mVRMS

Anode supply voltage Vha =100 V

Grid No.2 supply voltage Vbg, =100V

Cathode resistor Rx = 150 §2

Anode resistor Ry = 10 k€2

Cathode by -pass capacitor Ck = 1000uF

Vibration frequency = 50 Hz

Acceleration = 15 g
Insulation resistance

a toallat V=300V Ring min. 100 M2

gptoallat V.= 100 V Rins min. 100 M

772 7444
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CAPACITANCES With external| Without
screen external shield
I I I 11

Anode to grid No.2, cathode,

heater and screen Ca/gzkfs 3.412.9-3.9} 1.9 pF
Grid No.1 to grid No. 2,

cathode, heater and screen Cgl/gzlds 4.2]13.5-4.9| 4.0 pF
Anode to grid No.1 Cagl max. 15 max. 30 | mpF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of
the tube. These conditions are not intended to be used as normal operating
conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 300.
Vibration

The tube is subjected during 32 hours in each of 3 positions toa vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 1000 hours.

Anode supply voltage Vba 100 V
Grid No. 2 supply voltage ng2 100
Cathode resistor Rk 150

LIMITING VALUES (Absolute max. rating system)

Anode voltage Va, max. 330 V
Va max. 165 V

Grid No. 2 voltage ngo max. 330 V
ng max. 155 V

Anode dissipation W, max. 1.1 "W
Grid No.2 dissipation Wg2 max.0.55 W
772 7445
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LIMITING VALUES (continued)

Cathode current Ix max. 16.5 mA
Grid No.1 voltage -Vg1 max. 55 V
Voltage between cathode and heater Vs max. 200 V
Grid No.1 resistor Rgl max.’ 1.1°- MR
Bulb temperature tpulb . max. 220 ©C
OPERATING CHARACTERISTICS Fig.1
Supply voltage v 100 - 150.° <1007 “180° 5100~ 150 ¥V
Anode resistor Ry 100 100 270 270 470 470 k2
Grid No.2 resistor Rg2 0.22 0.27 0.68 0.82 - L.2° 1.5 k@
Grid No.1 resistor Rgl' 0.27 0.27 0.47 0.47 1.0 1.0 MQ
Total distortion
(Vi = 0.1 VRMS) drot 2.8 ‘- 1.5% 4250124552 5361:370 95
Voltage gain
(Vi = 0.1 VRMS) Vo/Vi g2 115. 95132 117 167
Total distortion
(+Ig1=0.3uA) diot 4.9 4.8 4.7 4.9 50 4.8 %
Voltage gain
(+Ig1=0.3uA) Vo/Vi 77 109 91 128 114 159
Input voltage
(+Ig1=0.3uA) Vi 0.23. .0.2 0.15 0,16:.0:14) 0.14 Vose
OVb
Ra3 Rg23
ag P2 oonF
it OVo
OF
Vlo—{l—T :L
$02MQO
> .> i
= =2 | 05
Ryt s EER“ SOyFT = Fig.1
% = 5 ‘T |

7204751

722 7446
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\ 5842

S.Q. TUBE

Special quality triode designed for use as grounded grid H.F. and I.F. wide
band amplifier.

QUICK REFERENCE DATA
Life test 1000 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval
Heating Indirect

A.C. or D.C.; Parallel supply

Heater voltage Vg 6.3V
Heater current I¢ 300 mA
Anode current Ia 26 mA
Transconductance S 24 mA/V
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

max22
3|0
83
g3
=
4
TZ04760

7206916

1727399

10.10.1966 \ 1
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CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread

I II
Heater voltage Vg 6.3 \%
Heater current I¢ 300 | 280 -320 | mA
Anode supply voltage Vg 150 \%
Cathode resistor Rk 60 Q
Anode current Ia 26 19- 33 | mA
Mutual conductance S 24 19- 29 | mA/V
Amplification factor 'u 50
Negative grid current —Ig max.0.2 | uA
Cut -off voltage —Vg 10 Vv
Anode current I, = max. 100 uA
Leakage current between
cathode and heater Ikt max. 15 |uA
VVoltage between cathode and
heater Vif(cath.pos.) = 100 V
Insulation resistance between
electrodes Risie min. 100 | M2
Voltage between electrodes =300 V
Vibrational noise output Vs max.100 | mV
Anode supply voltage Vpy = 150 V
Anode resistor Rz = 2 k2
Negative grid voltage -Vg =2 V
Vibration frequency = 20-2000 Hz

Acceleration =4 g

722 7400
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CAPACITANCES | I 11

Anode to cathode and heater Ca/kf max::0:551 pE
Cathode to grid and heater Ck/gft 9.0 8~" 10| ‘pE
Anode to grid and heater Ca/gf 1.8 1 1.5=:1.95]:pE

SHOCK AND VIBRATION RESISTANCE

The following test conditions are appliedto assess the mechanical quality of the ]
tube. These conditions are not intended to be used as normal operating condi -
tions. '

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 300.

Vibration
The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested
during 1000 hours.

LIMITING VALUES Absolute maximum rating system

Anode voltage Vao max. 400 V

Vi max. . 200V

Anode dissipation Wy max. 4.5 W

Grid voltage —Vg max. S50 N

Grid peak voltage —Vgp max . - 100V
Cathode current I max. 38 . mA

Voltage between cathode and heater Vs max. 60 V
Bulb temperature tbulb max.. 1607 19¢
Grid resistor: fixed bias Rg max. 015N
automatic bias Rg max; . - 0.3 M@

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 6.0 to
6.6 Vwill shorten the tube life.
The tolerance of heater current (column II) should be takeninto
account. 772 7401

10.10.1966 3
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S.Q. TUBE

Special quality pentode designed for use as controlled R.F. or I.F. amplifier
(max. freq. 400 MHz).

QUICK REFERENCE DATA

Life test 1000 hours
Mechanical quality Shock and vibration resistant
Base Subminiature
Heating Indirect

A.C. or D.C.; parallel supply
Heater voltage Vg 6.3V
Heater current I¢ 150 mA
Anode current L, 742 “PrvA
Mutual conductance S 4.5 mA/V

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Subminiature

IE

max 34.9

min 36.1_[4
<

1
2
Ple

a k' g. 3 7204025

Leads should not be soldered nearer than 5 mm to the seal
Leads should not be bent nearer than 2 mm to the seal

772 7402

10.10.1966 1
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CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I 1I 111

Heater voltage Vg 6.3 A%
Heater current 1f 150 | 140-160 mA
Anode voltage Vs 100 A%
Grid No.2 voltage ng 100 Vv
Cathode resistor Ry 120 Q
Anode current ; L D MO IR mA
Grid No.2 current Igz 2.0 1.0-3.0 P mA
Mutual conductance S 4.5 | 3.8-5.2 259 “| mA/V
Internal resistance R; 260 | min.175 k2
Negative grid No.l current —Igl max.0.3 | max.0.8| uA
Mutual conductance S 25 I~ 75 HA/V

Grid No.l voltage -Vgl 14 A%
Leakage current between
cathode and heater It max. S | max. 10| uA

Voltage between cathode and

heater Vys = 100 V
Insulation resistance between

electrodes Ring min. 100 MQ

772 7403
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CHARACTERISTICS (continued)

I II

Vibrational noise output Vo max. 60 mVRMS

Anode supply voltage

Vpa = 100 V

Grid No.2 supply voltage

ng2 =100 V

Cathode resistor Ry = 120 2

Anode resistor R, = 10 k2

Grid No.1 resistor Rgl =1 MQ

Cathode bypass capacitor

Cy = 1000 uF

Vibration frequency = 50 Hz

Acceleration =~15.g
CAPACITANCES With external shield
Anode to grid No.2, cathode

heater and screen Ca/gzkfs 3.4 249 =8:9 pF
Grid No.1 to grid No.2, cathode

heater and scx.‘een Cgl/gzkfs 4.2 | 3.8-4.8 pF
Anode to grid No.1 Cagl max. 15 mpF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating con-
ditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 300.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

722 7404

10.10.1966 3
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LIFE

Production samples are tested to be within the end of life values (column III)

under the following conditions during 1000 hours.

Anode voltage Vi 100 V
Grid No.2 voltage ng 100 V
Cathode resistor Rk 120 @

LIMITING VALUES (Absolute max. rating system)
Anode voltage \

a
Grid No.2 voltage ng
Anode dissipation Wy
Grid No.2 dissipation Wg2
Cathode current Ig
Voltage between cathode and heater Vkf
Grid No.l resistor Rgl
Bulb temperature tbulb

max.

max.

max.

max.

max.

max.

max.

max.

165..V
1955V
Lol W
0.55 W
1655 mA
200 V
1.2 MQ
220 °¢
772 7405
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9902

S.Q. TUBE

Special quality pentode designed for use as A.F. power output tube.

QUICK REFERENCE DATA

Life test
Mechanical quality
Base

Heating

Heater voltage
Heater current
Anode current

Output power

1000 hours

Shock and vibration resistant

Subminiature

Indirect

A.C. or D.C.; parallel supply
Vs 6-3.V.
If 450 mA
Ia 30 mA
W, 1.0 W

DIMENSIONS AND CONNECTIONS

Base: Subminiature

Dimensions in mm

max10.16

max44.45

The leads should not be soldered nearer than S mm to the seal and should not be

bent nearer than 1.5 mm to the seal.

7Z2 6074

10.10.1966
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CHARACTERISTICS

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

L I 111
Heater voltage Vs 6.3 Vv
Heater current If 450 | 420 - 480 mA
Anode voltage Va 100 \Y
Grid No. 2 voltage ng 100
Grid No.1 voltage —Vgl 9 \Y
Anode current Iy 30 mA
Grid No.2 current Ig,2 2.2 mA
Mutual conductance S 4.2 mA/V
Anode supply voltage Vba 109
Grid No.2 supply voltage ng2 109 A%
Cathode resistor Ri 270 Q
Anode current Ia 30 23#=37 mA
Grid No.2 current Igz 2.2 max 40 mA
Mutual conductance S 4.2'1 3.5-4.9 ’ mA/V
Internal resistance Rj 15| min. 10 kQ
Negative grid No.1 current —Igl 1 2| uA
Output power W, 1.0 | min.0.75 AWO,):STax' w
Load resistance Ry = 3 kQ
Leakage current between
cathode and heater ka max: 15" ‘max. 60 | uA
Voltage between cashode
and heater Vs = 100 V
772 7406




CHARACTERISTICS (continued)

| n |

Vibrational noise output Vo | max. 100 | mVRMS

Anode supply voltage Vp, = 110 V
Grid No. 2 supply voltage ng2 =110V

Cathode resistor Rk = 270 Q2

Cathode by-pass capacitor Cy = 1000 pF
Anode resistor Ry = 2 k2

Vibration frequency = 50 Hz

Acceleration = 15 g

CAPACITANCES

Anode to grid No.2, cathode,
heater and screen Ca/gzlcfs 7.201:615 518 - SHIPE

Grid No.1 to grid No.2 cathode,
heater and screen Cgl/ggkfs 6.9 8udix T lenis

Anode to grid No.1 Cagl max. 0.2 | pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.
Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

722 7407
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LIFE

Production samples are tested to be within the end of life values (column III)

under the following conditions during 1000 hours

Anode supply voltage Vba 109
Grid No.2 supply voltage ng2 109
Cathode resistor Rk 270

LIMITING VALUES (Absolute max. rating system)

Anode voltage

Grid No.2 voltage

Grid No.1 voltage

Anode dissipation

Grid No. 2 dissipation

Cathode current

Peak voltage between cathode and heater

Grid No.1 resistor, ‘fixed bias
automatic bias

Bulb temperature

Vv
A%
Q

thulb

max.

max.

max.

max..

max.

max.

max.

max.

max.

max.

max.

max.

330 V
165 V
310 V
15359V
55,V
A

W

4
1
50 . mA
200 V
0.1 MQ
0.55 MQ
220 °C
7Z2 7408
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6021

S.Q. TUBE

Special quality double triode designed for use as R.F. amplifier and oscillator.

QUICK REFERENCE DATA

Life test 1000 hours

Mechanical quality Shock and vibration resistant
Base Subminiature

Heating Indirect

A.C. or D.C.; parallel supply

Heater voltage Vg 6.3 "V
Heater current I¢ 300 mA
Anode current Ia bLubLim
Mutual conductance S 5.4 mA/V

DIMENSIONS AND CONNECTIONS

Dimensions in mm

Connections should not be soldered nearer than 5 mm to the seal.

Leads should not be bent nearer than 1.5 mm to the seal. 7722 5991
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6021

CHARACTERISTICS (both sections if applicable)

Column I  Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II 111
Heater voltage V¢ 6.3 \Y
Heater current If 300 | 280 - 320 mA
Anode voltage Va 100 \Y%
Cathode resistor Ry 150 , Q
Anode current Ia 6.55 45 = 825 mA
Difference in anode current
of both systems l 1 | max. 1.6 mA
Mutual conductance s 5.4 | 4.45 - 6.35 Aszzsm;x' mA/V
Amplification factor U 35230, < ~ 40 ’
Internal resistance R 6.5 kQ
Cut-off voltage —Vg max. ' 6.9 A%
Anode voltage Vo 100 \%
Anode current Iy 100 HA
Negative grid current —Ig max. 0.3.] max. 1.0 | A
Anode voltage Va 150 \Y
Cathode resistor Rk 300
Grid resistor Rg 1 MQ
Leakage current between
cathode and heater Ig max. 5| max. 10 | uA
Voltage between cathode
and heater V¢ = 100 V
Insulation resistance between
two electrodes Rins min. 100 | min. S50 | MQ2
Voltage between

electrodes = 100 V

772 7409




l 6021

CHARACTERISTICS (continued)

I II II1

Vibrational noise output Vo max. 35

Anode supply voltage Vpy = 100 V

Anode resistor Ry = 10 k2

Cathode resistor Rx = 150 Q

Cathode by pass capacitor C = 1000 uF

Vibration frequency = 40 Hz

Acceleration = 15 g
CAPACITANCES
Grid to cathode and heater Cg/kf 2.4 1.8, ~3.0 pF
Anode to cathode and heater Ca/kf |0.28 | 0.20 - 0.36 pF

Ca'/k's [0.32 | 0.22 - 0.42 pF

Anode to grid Cag § Els g faer e i Eaed et pF
Grid to grid other section Cgg' max. 0.013 pF
Anode to anode other section Caa max. 0,52 pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.
Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE
Production samples are tested to be within the end of life values (column III) un-
der the following conditions during 1000 hours:

Anode voltage Vg =100V
Cathode resistor Rk =150 @
Voltage between

cathode and heater Vs = 200 V 722 7410
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6021

LIMITING VALUES (Absolute max. rating system)

Anode voltage VYay
——— Anode voltage V,
Anode dissipation Wa
Anode current Iy
Grid voltage Vi
Grid current Ig
Grid resistor Rg
Voltage between cathode and heater
d.c. or peak value Ve
Bulb temperature thulb

Heater voltage: The average heater voltage should be 6.3 V.

max.

max.

max.,

max.

max.

max.

max.

max.

max.

330 V
165 V
0.7 W
22 mA
55N
5.5 mA
1.1 M@
200 V
220 +.°G

Variations of the heater voltage exceeding the range of 6.0 V to

6.6 V will shorten the tube life.

The tolerance of heater current (column II) should be taken into

account,

722 7411




6021

11 s L

T
T

-8 VW (V) —6

10.10.1966 l




6021

300 Vg (V) 350

200 250

150

I TN 7a s T .‘dun.dmu...n\uﬂq Vﬂ.mn
2 S H RN N A VW
m N\,
N 7
\,
S i\ |
EERds _B
0]
H7o
*
X il
N
A
i
b :
7, } N ] i
V“x . i 4 \
i I T !
1 1 T 1
T i @ T
1 ! 11
T H
T I
11 )
D j i T L]
| ) ! 1
1 N 1T
| f L
| B9 : ;
t : i
15 T
1 3 tasas
] IM ] (S 2 R i
e P4 * £




l 6080

S.Q. TUBE

Special quality double triode designed for use as series regulator tube in d.c.
power supplies, in servo application and as booster triode.

QUICK REFERENCE DATA

Life test 500 hours

Mechanical quality Shock and vibration resistant

Base Octal
Heating Indirect
A.C. or D.C.; parallel supply
Heater voltage V¢ 6.3V
Heater current I¢ 2.0 A
Anode current I 100 mA (each section)
Mutual conductance S 6.5 mA/V
Internal resistance R 300 €

DIMENSIONS AND CONNECTIONS
Baée: Octal

Dimensions in mm

Eu; ¥

max43.5

722 6309
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6080

CHARACTERISTICS Each section if applicable

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread

I I
Heater voltage V¢ 6.3 \%
Heater current I¢ 2.5 1 2:26:~2.74 A
Anode voltage Va 100 A%
Cathode resistor Ry 300 Q
Anode current Lz 100 mA
Mutual conductance S 6.5 mA/V
Amplification factor M 2
Internal resistance Rj 300 Q
Anode supply voltage Vba 135 v
Cathode resistor Rk 250 Q
Anode current 1y L, 125 100 - 150 | mA
Mutual conductance S 7.0 5.8- 8.2 | mA/V
Amplification factor M 2.0 1.4~ 2.6
Internal resistance R; 280 Q
Negative grid current —Ig max. 4.0 |uA

(g connected to g")

1y Max. duration 1 s
Operation with W, and I, at the absolute maximum limiting values.
7Z2 7412




‘ 6080

CHARACTERISTICS (continued) I II

Vibrational noise output Na max. 0.2 | VRums

Two sections in parallel

Anode supply voltage Vp, = 135 V
Grid voltage —Vg =TIV

Anode resistor Ry = 2 k2
Vibration frequency = 25 Hz

Acceleration =.2:5p

CAPACITANCES Each system if applicable

Anode to grid Cag 8.6 pF
Anode to cathode and heater Ca/kf 235 pF
Grid to cathode and heater Cg/kf 569 pF
Cathode to heater Cys i pF
Anode to anode other section Caa’ 2.2 pF
Grid to grid other section ngv 0.5 pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of
the tube. These conditions are not intended to be used as normal operating
conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 25 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested during 500 hours.

7Z2:7413
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LIMITING VALUES (Absolute max. rating system)

Anode voltage Va0 max. 550 V
Vi max. 250 V
Anode inverse peak voltage Va invp max. 3 kV

Duty factor max. 0.15

Pulse duration max. 10 usec
Cathode current I max. 125 mA
Grid peak voltage ' —Vgp max. 2.3 kV
Duty factor max. 0.15

Pulse duration max. 10 usec

Anode dissipation Wa max. 13

Voltage between cathode and heater, peak kap max. 300 V

Grid resistor = Automatic bias Rg max. 1.0 MQ
Fixed bias Rg max. 0.1 M 1)

Bulb temperature thulb max. 260 ©C

1y With fixed bias the anode circuit should contain a protective resistance to
provide a minimum drop of 15 V d.c. at the normal operating conditions.
When two or more sections are used in parallel at dissipations approaching
the rated maximum, separate anode and cathode resistors must be used to
assist load sharing.
When combined fixed and automatic bias is used, the cathode bias portion
should have a minimum value of 7.5 V d.c. at the normal operating condi -
tions. Rg should then not exceed 0.1 MS2. 772 7414
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‘ 6111

S.Q. TUBE

Special quality double triode designed for use as amplifier mixer and oscillator.

QUICK REFERENCE DATA

Life'test 1000 hours

Mechanical quality Shock and vibration resistant
Base Subminiature

Heating Indirect

A.C. or D.C.; parallel supply

Heater voltage Ve 6.3V
Heater current I¢ 300 mA
Anode current I 8:5 1 mA
Mutual conductance S S mA/N
DIMENSIONS AND CONNECTIONS Dimensions in mm

b
8
RS
IS

7203734

The leads should not be soldered nearer than 5 mm to the seal and should not be
bent nearer than 1.5 mm to the seal.

772 6048
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6111

CHARACTERISTICS (Each system if applicable)

Column I Nominal values or setting of the tube
II Range values for equipment design: Initial spread
III Range values for cquipment design: End of life

I II 11

Heater voltage Vg 6.3 A%
Heater current If 300 | 280 - 320 mA
Anode voltage Va 100
Grid voltage —Vg‘ 1.9 \%
Anode current I,‘1 8.5 mA
Mutual conductance S 5 mA/V
Amplification factor n 20 17 - .23
Internal resistance R 4 k2
Anode voltage vV, 100 Vv
Cathode resistor Rk 220 Q
Anode current I‘,J 8.5:]6:0= »11 mA
Difference in anode

current of two sections |I.d—Id'] Maxs: 2 mA
Mutual conductance S 514.1-5.9| min. 3.5 | mA/V
Negative grid current -Ig max.0.3 | imax.1.0 | pA
Cut -off voltage —Vg 9

Anode voltage Vi 100

Anode current Iy max. 100 HA
Lceakage current between
cathode and heater Ikf max. S| max. 10| A

Voltage between cathode
and heater Vig = 100 V

~I
N
o
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\ 6111

CHARACTERISTICS (continued)

I

Vibrational noise output Ve max ,H 50 | mVRMS

Anode supply voltage Vpa = 100 V

Cathode resistor R = 220 ©

Anode resistor R, = 10 k2

Grid resistor Rg =0.1 MQ2

Cathode by -pass capacitor Cy = 1000 uF

Vibration frequency = 50 Hz

Acceleration = 15 g
CAPACITANCES
Anode to cathode and heater Ca/kf 0.28 0.2-0.36 | pF

Ca'/kt | 0.32: 0,22-0.42| pF

Grid to cathode and heater Cg/kf 1.9 1.4~ 2.4 | pF
Anode to grid Cag =5 1.2~ 1.8 :pE
Grid to grid other section ng' max. 13.0 | mpF
Anode to anode other section Caa' max. 0.5| pF

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating conditions.

Shock

The tube is subjected S times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.
Vibration

The tube is subjceted during 32 hours in each of 3 positions to a vibration fre-

quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 1000 hours.

Anode voltage Va 100 V

Cathode resistor Rk 220 @ 772 7416

10.10.1966 .
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LIMITING VALUES (Absolute max.

Anode voltage

Grid voltage

Grid current
Anode dissipation
Cathode current

Peak voltage between cathode
and heater

Grid resistor

Bulb temperature

rating system)

thulb

.-330
AT

55

DD
wolnd

22

. 200

. 220

vl <l

MQ
.

772 7417




| 6111

7Z01939/faaa 5p
Io
(mA)
I
40
]
Ji
I
30
J
I/
Sf
SIS
o O S =
iﬁ_v S= mA/V '
/4
5mAl
T
ImAVL S /
T L
y
D.IInAlV T
’f’,’Aﬂ/ - 7
=1 [ [ ;

10.10.1966




6111

40 7201940/faga
ASETT
Lt /
I
a A,
(mA) y
/V‘
30 ]
>
/ /;
_l',_ §
. 9,
20 ;t’ o . 4 y /
——+ + 1 I8 o Uk BB *Z"'
t Q | |
T A /\
1] IREBEY i8N 48
10 s I / \p
H A : Pli
A g : i N
IR
S - 5
i | -
0 | L s - -
0 50 100 150 200 250 Vg(v) 300




6112

S.Q. TUBE

Special quality double triode designed for use as A.F. amplifier and multivi-

brator.
QUICK REFERENCE DATA
Life test 1000 hours
Mechanical quality Shock and vibration resistant
Base Subminiature
Heating Indirect
A.C. or D.C.; parallel supply
Heater voltage Vi 6350V,
Heater current Ig 300 mA
Anode current I, 0.8 mA
Mutual conductance S 1.8 mA/V
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Subminiature
max 06

P
N

max 34.9

min361 |~
ol

]
]
v

The leads should not be soldered nearer than 5 mm to the seal and should not be
bent nearer than 1.5 mm to the seal.

7Z2 6052
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6112

CHARACTERISTICS

Column I  Nominal values or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I I I
Heater voltage V¢ 6.3 \Y
Heater current I¢ 300 | 280 -320 mA
Anode voltage Va 100 \'
Grid voltage —Vg Jo2 A%
Anode current - I, 0.8 mA
Mutual conductance S 1.8 mA/V
Amplification factor u 70
Internal resistance R; 38.8 k2
Anode voltage Va 100 \Y%
Cathode resistor Ry 1500 Q
Anode current 15 0.8 10:5 =141 mA
Mutual conductance S 1.8]1.5-2.1 mA/V
Amplification factor M 70| 60- 80
Cut off voltage -Vg 2.8 A%
Anode voltage Va 100 A%
Anode current Iy max. S0 UA
Leakage current between
cathode and heater Iyt max. 5 |max. 10| pA
Voltage between cathode
and heater Vi = 100 V
Negative grid current —Ig max.0.3 | max.0.9]| nA
Anode voltage Vi 150 Vv
Cathode resistor Ry 820 Q

772 7418




| 6112

CHARACTERISTICS (continued) I II

Vibrational noise output Vo max. 25 | mVRMS

Anode supply voltage Vha = 100 V
Cathode resistor Rk = 1500 2

Anode resistor K, = 10 kQ2

Grid resistor Rg =0.1 M@

Cathode bypass capacitor Cy = 1000 uF

Vibration frequency 50 Hz

Acceleration 15 g

CAPACITANCES

Anode to cathode and heater Ca/kf 0.23 [ 0.16-0.30 |pF
Ca/x's 0.28 | 0.21-0.35 {pF

Grid to cathode and heater Cg/kf 157 163~ =251 1pF

Anode to anode other section Caa' max. 0.8 |pF

Grid to grid other section ng- max. 14.0 |mpF

Anode to grid Cag 1208k 0.8 - 1 {25EpE

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating con-
ditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°,

Vibration

The tube is subjected during 32 hours in each of 3 positions-to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g.

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 1000 hours.

Anode supply voltage Vba 100 V
Cathode resistor Ry 1500 2

722 7419
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6112

LIMITING VALUES (Absolute max. rating system)

Anode voltage

Grid voltage

Anode dissipation

Anode current

Peak voltage between cathode and heater
Grid resistor

Bulb temperature

thulb

max.

max.

max.

max.

max

max.

max.

max.

max.

330: ¥

16532y

0o v

55 1V

« 0255 W
3.3 mA

200 V
1 MR
22070

7722 7420
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l 6189

S.Q. TUBE

Special quality double triode designed for use as A.F. amplifier.

QUICK REFERENCE DATA
Life test 1000 hours
Mechanical quality Shock and vibration resistant
Base Noval
Heating Indirect
A.C. or D.C.; Parallel supply
Heater voltage Ve 6.3 or:12:6 V
Heater current I¢ 300 or 150 mA
Anode current I, 11.8 mA
Mutual conductance S 3.2 mA/V
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval
max 22
(—A\ b
N
[ Q
Qs
x|
HE
E g
Yy
TZ034 50

772 6044
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6189 H

CHARACTERISTICS (Both sections if applicable)

Column I Nominal values or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II III
Heater voltage (pin 9 and 4+ 5) Vs 6.3 \Y%
Heater current Ig 300 | 276- 324 mA
Heater voltage (pin 4 and 5) Vs 12.6 A%
Heater current I¢ 150 mA
Anode voltage Va 100 \'
Grid voltage —Vg 0 A%
Anode current I 11.8 mA
Mutual conductance S 3.2 | 2.5- 4.0 mA/V
Amplification factor " 19:5
Internal resistance R; ]6.25 k2
Anode voltage Vg 250 v
Grid voltage =V 8.5 A%
Anode current I 10.5 | 6.5-14.5 mA
Mutual conductance S 2.2 1"1.8= 2,6 |'min. L.5 | mA/V
Amplification factor 7l 17 |15.5-18.5
Internal resistance R 77 k2
Negative grid current —Ig max. 0.5 | max.0.5| A
Cathode peak current Ikp min. 400 mA
Anode voltage Va 250 \%
Grid voltage Vg 55 A
Cut-off voltage —Vg 25 v
Anode voltage Va 250 v
Anode current I max. 20 HA
7722 7421




6189

CHARACTERISTICS (continued)

Leakage current between
cathode. and heater Ikf max. S |max. S| HA

Voltage between cathode
and heater Vif = 100 V

Vibrational noise output A max. 100
Anode voltage V5 = 250 V
Grid voltage -Vg =8.5 V

Anode resistor Ry = 2 k2
Grid resistor Rg =0.1 MQ
Vibration frequency = 50 Hz

Acceleration = 10 g

CAPACITANCES
Anode to cathode and heater Ca/kf 0.5.1.0.3=10.7 pF

Cal/kvf 0.4 0.2- 0.6 pF
Grid to cathode and heater Cg/kf 1:6:11.25-1.95 pF

Anode to grid (GFF 12 1.2 1.8 pF
g ag

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating conditions.

Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of S0 Hz with an acceleration of 2.5 g.

772 7422
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6189

LIFE

Production samples are tested to be within the end of life values (column III)

under the following conditions during 1000 hours.

Anode voltage Vi 230V
Grid voltage -Vg 8.5V

LIMITING VALUES (Absolute max. rating system)
Anode voltage
Anode dissipation
Cathode current
Grid resistor: fixed bias
automatic bias
Voltage between cathode and heater

Bulb temperature

tbulb

max.
max.
max.

Syl b 05

330

22

150

110
165

mA
MQ
MQ

ve

7722 7423
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| 6201

S.Q. TUBE

Special quality double triode designed for use as R.F. amplifier in grounded
grid circuits, frequency changer (max. freq. 300 MHz) in mobile and industrial
equipment with intermittent operation, and on-off control applications where
operation under cut-off conditions is required.

QUICK REFERENCE DATA

Life test 500 hours

Low interface resistance

Mechanical quality Shock and vibration resistant
Base Noval. Gold plated pins
Heating Indirect

AL CLor DGy

Parallel or series supply
Heater voltage V¢ 6.3or 12::6--V.
Heater current If 300 or 150 mA
Anode current | Ia 10 mA
Mutual conductance S 5.5 mA/N

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Noval

max 22

max 49.2
max55.6

iy

722 7424
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6201 “

CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II 111

Heater voltage (pin 9 and 4 + 5) V§ 6.3 \Y
Heater current I 300 mA
Heater voltage (pin 4 and 5) Vg 12556 v
Heater current If 150 | 138 - 162 mA
Anode voltage Va 100 v
Cathode resistor Rk 270 Q
Anode current Iy 3.3 mA
Mutual conductance S 4.0 mA/V
Internal resistance Rj 14.3 kQ
Amplification factor o 57
Cut-off voltage —Vg 5

Anode voltage Va 100

Anode current I; 10 uA
Anode voltage Va 250 A%
Cathode resistor Rk 200 Q
Anode current Ia 10 7k 14 mA
Mutual conductance S 5.5] 4.5-6.5| min. 3.8| mA/V
Internal resistance Rj 10.9 kQ
Amplification factor n 60 50 - 70
Difference in anode current

of two systems | 1a-1,' max. 3.2 mA
&gative grid current -Ig max. 0.7 | max.0.7 | uA
Cut -off voltage -Vg 12 A4

Anode voltage Va 250 \Y%

Anode current Iy 10 UA

772 7425




CHARACTERISTICS (continued) 1 11 111

Cut -off voltage —Vg 20 A%
Anode supply voltage V4 = 250 V Va 250
Anode resistor Ry = 0.1 MQ2 R, 0.1
Anode current I; = max. 100 pA Ia max. 100

Vibrational noise output Vo max. 100

Anode supply voltage Vpy = 200 V
Grid voltage -Vg =3 V

Anode resistor Ry = 2 kQ2

(two sections in parallel)
Vibration frequency 25 Hz

Acceleration 2.5 g

Leakage current between
cathode and heater It max. 10 | max. 10 | uA

Voltage between cathode and
heater Vi¢ = 100 V

Insulation resistance between
grid and cathode (V = 100 V) Rins min. 100 | min. 50 | MQ

anode and cathode (V = 300 V) Rins min. 100 | min. 50 | MQ

CAPACITANCES (Both sections if applicable)

Without external shield I II
Anode to grid Cag 1.6 F.3 = 1i9 1 pF
Grid to cathode and heater Cg/kf 295 2.00-.3. 0. pE
Anode to cathode and heater Ca/kf 0.45 0.2 = :0.7 |:pE
Ca'/k's 0.38 | 0.16 - 0.60 | pF
Cathode to heater Cxs 2.8 2.1 = 585 o
Anode to anode other section Caa' 0.24 [ 0.15-0.33 | pF
Cathode to grid and heater Cx/gf 5:0 pF
Anode to grid and heater Ca/gf 1::9 pF
Ca'/g's 1.8 pF
Anode to cathode Cax 0.2 pF
Ca'k’ 0.24 pF
722 7426
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CAPACITANCES (Both sections if applicable) (continued)

With external shield connected to the applicable cathode

Anode to grid Cag 1.6 pF
Grid to cathode and heater Cg/kf 2.5 pF
Anode to cathode and heater Ca/xf L2oepi

Ca'/k't 1.3 " pF
Cathode to heater Ckf 2.8 -pF

With external shield connected to the applicable grid

Cathode to grid and heater Ci/gf 9.07 pF
Anode to grid and heater Ca/gf 2.7 pE
Anode to cathode Cak 0.18 pF

Ca'k’ U2 oplis

SHOCK AND VIBRATION RESISTANCE

The following test conditions are applied to assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi -
tions

Shock

The tube is subjected S times in each of 4 positions to an acceleration of 600 g
supplied by an NRL shock machine with the hammer lifted over an angle of 420

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 25 Hz with an acceleration of 2.5 g

LIFE

Production samples are tested to be within the end of life values (column III)
under the following conditions during 500 hours

Anode supply voltage Vo .5 2905V
Cathode resistor Ry = 2007782

772 7427
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LIMITING VALUES (Absolute max. rating system)

Anode voltage Va, max. 600
Va max. 330

Anode dissipation Wa max. 2.8

Grid voltage Vg max. 53

Grid current Ig max. 250

Grid resistor, fixed bias Rg max. 0.25
‘automatic bias Rg max. 1.0 MQ

Cathode current Ik max. 18 mA

Voltage between cathode and heater Vit max. 100 Vv

Bulb temperature thulp  Max. 200 ©°C l)

Heater voltage: The average heater voltage should be 6.3 V.
Variations of the heater voltage exceeding the range of 5.7 to
7.0 V will shorten the tube life.

OPERATING CHARACTERISTICS

&0
a
&

Vi

il l—u—J

VVVVYY

Rk <

01ML
AAAAAA
VW

a AN

Fig.1

1) Tube life and reliability of performance will be enhanced by operation at lower

temperatures. 722 7428
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6201

OPERATING CHARACTERISTICS
As A.F. amplifier

Resistance of voltage source = 200 §2

Anode supply voltage Vba 90 90 90 90 90 90 V
Anode resistor Ra 0.1 0.1 0.24 0.24 0.51 0.51 MQ
Cathode resistor Rk 1600 1800 3800 4200 8000 9600
Grid resistor of next stage Rgv 0.1 0.24 0.24 0.51 0.51 1.0 M@
Ouput voltage (diot = 5 %) Vs 5.3 7.8 7.2 9.4 8.3 10 VRMS

Voltage gain (Vo = 2 VRMS) Vo/Vi 26 29 28 .30 .28 .29

Anode supply voltage Vba 180 180 180 180 180 180 V
Anode resistor Ra 0.1 0.1 0.24 0.24 0.51 0.51 MQ
Cathode resistor Rg 1100 1400 2800 3300 5600 6700 €
Grid resistor of next stage  Rg' 0.1 0.24 0.24 0.51 0.51 1.0 MQ
Output voltage (dtot = 5%) Vo 12 17 16 20 18 23 VRMS

Voltage gain (Vo = 2 VRMS) Vo/Vi 31 33 32 33 3 32

Anode voltage Vba 300 300 300 300 300 300 V
Anode resistor Ra 0.1 0.1 0.24 0.24 0.51 0.51 MQ
Cathode resistor Rk 1000 1200 3300 2800 4900 6000 €2
Grid resistor of next stage Rgv 0.1 0.24 0.24 0.51 0.51 1.0 MQ
Output voltage (d¢or = 5%) Vo 22 30 28 35 31 38 VRMS

Voltage gain (Vo = 2 VRMS)  Vo/Vi 32 -33 34 .33 -33- 83

7722 7429
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OPERATING CHARACTERISTICS (continued)

Resistance of voltage source 100 k2

Anode supply voltage Vba 9075190 1290 ~ 90k =00 0 Vv
Anode resistor Ry 0.1 0.1 0.24 0.24 0.51 '0.51 M®
Cathode resistor Rk 2000 2400 4700 5300 9300 11000
Grid resistor of next stage Rg! 0.1:0.24-0.24°0.51 0.51 1.0 MQ
Output voltage (dtot = 5 %) Vo 9::9 13 12 15 13 16 Vpms

Voltage gain (Vo = 2 VRMS) Vo/Vi 25 27 27 28 27 28

Anode supply voltage Vba 180 180 180 180 180 180 V
Anode resistor Ra 0.1:°0.1 0:24:0.24:0.51 0.51 MQ
Cathode resistor Rk 1200 1400 2900 3600 6000 7100
Grid resistor of next stage Rg' 0.1 0.240.24 0:51.0.51 ' 1:0 M@
Output voltage (dtot =5 %) Vo 3 LAy St Lo s 1 e 7 33 VRMS

Voltage gain (Vo = 2 VRMS) Vo/Vi 31 33 32 33 31 32

Anode supply voltage Vba 300 300 300 300 300 300 V
Anode resistor Ra 0.1 0.1 0.24 0.24 0.51 0.51 MQ
Cathode resistor Rk 900 1200 2300 2900 5000 6400 2
Grid resistor of next stage Rg! 0.1; 0.2470. 24 0.5 0.51 1.0 MQ@
Output voltage (dyot = S %) Vg 35" A7 5427 1524 4b 55 VRMS

Voltage gain (Vo = 2 VRMS) Vo/Vi 33 33 34 34 33 34

7Z2 6062
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l 18042

S.Q. TUBE

Pentode designed for use in telephone equipment.

QUICK REFERENCE DATA
Life test 10000 hours

Low interface resistance

Base Noval
Heating Indirect
A.CiorD.C:
Series or parallel supply
Heater voltage Vi 18- <V
Heater current If 100 mA
Anode current L 10 mA
Mutual conductance S 9 mA/V
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval

722 6322
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18042

CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I = I 111
Heater voltage Vf 18 A%
Heater current I¢ 100 | 95- 105 mA
Anode voltage Y4 210 v
Grid No.3 voltage Vg3 0 Vv
Grid No.2 voltage ng 120 \Y%
Cathode resistor Ry 165 Q
Anode current L, 10| 8.7 =11.3 | min. 7 | mA
Grid No.2 current Ig2 2 | 1.7 268 | min:1.25 ' mA
Mutual conductance S 917.8-10.2 | min. 6.4 | mA/V
Internal resistance R 0.5 | min. 0.3 MQ
Amplification factor Hgog, 38
Equivalent noise resistance
R.F. Reg | 750 | max.1000 Q
A.F. (0-10 kHz) Req max. 36 k2
Negative grid current —-Igl max. 0.5 ] max. 1.0 | gA
Cut-off voltage —Vg max.5.25 A%
Anode voltage Va 210 \Y
Grid No.3 voltage Vg3 0 A%
Grid No.2 voltage ng 120 V-
Anode current 0 ] mA
Hum voltage Vgl max. 0.5 mVRMS
Grid No.1 resistor Rg1 =0.5 MQ
Leakage current between
cathode and heater Ikf max. 20 HA
Voltage between cathode and
heater Vif = 100 V 772 7430




18042

CAPACITANCES

Anode to grid No.2, grid No.3,
cathode and heater

Grid No.1 to grid No.2, grid No.3,
cathode, heater and screen

Anode togrid No.1
Grid No.1 to heater
Cathode to heater

Grid No.1 to grid No.2, grid No.3,
cathode, heater and screen

Cathode current = 12.1 mA
Radiation capacitance:

Anode to surrounding box, inner
diam. 52 mm, height 98 mm

Grid No.1 to surrounding box, inner
diam. 52 mm, height 98 mm

LIFE

I II

Ca/g2g3kfs 3.5 | max. 4.1
Cgl/gzgiikfs 8.0 | max. 8.7
Cagl max.0.015
Cglf max.:0:15
Ckf 4

Cgl/8283kfs 113 pF
Cra max.0.025 | pF
Crgl max.0.025 | pF

Production samples are tested to be within the end of life values (column III)

during 10000 hours.

LIMITING VALUES
Anode voltage

Anode dissipation

Grid No.2 voltage

Grid No.2 dissipation

Cathode current

Grid No.1 resistor (automatic bias)
Voltage between cathode and heater

Bulb temperature

Design centre rating system

tbulb

max. 550 V
max. 210 V
max. 2.1 W
max. 550 V
max. 210 V
max. 0.35 W
max. 16 mA
max. 1 MQ
max. 100 V
max. 170 °C
722 6324
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LIMITING VALUES (continued)

Heater voltage: The average heater voltage should be 18 V.
Variations of the heater voltage exceeding the rangeof 17.1 to
18.9 V will shorten the tube life.
The tolerance of heater current (columnII) should be taken into
account.

OPERATING CHARACTERISTICS
Output tube class A

Anode voltage Vo 120 210 v
Grid No.3 voltage Vg3 0 0 v
Grid No.2 supply voltage ng2 120 120 \%
Grid No.2 resistor Rg2 5.6 5:6 k2
Cathode resistor Rk 180 180 Q
Anode current Ia 8.3 8.3 mA
Grid No.2 current Igz L.7 17 mA
Mutual conductance S 8.2 8.2 mA/V
Internal resistance Rj 0.42 0.44 MQ
Load resistance Ra 10 20 k2
Output power Wo 340 400 50 660 870 50 mWw
Input voltage v, 1l = w085 ratEsd - 0.25 VRMmS
Total distortion dtot 10 - - 10 - - %
Grid No.l current +Ig - 0.3 - - 0.3 - MA
Grid No.1 resistor Rgl - 0.33 = - 0.38 B MQ
7722 7431
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l 18045

S.Q. TUBE

Output pentode designed for use in telephone equipment.

QUICK REFERENCE DATA

Life test 10000 hours
Base Noval
Heating Indirect
A.C. or D.C.
Series or parallel supply
Heater voltage Vg 18 V
Heater current Ig 130 mA
Anode current I 20 mA
Output power, Class A Wo 1 W
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval
max22

7Z2 6326
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CHARACTERISTICS

Column I Nominal value or setting of the tube
II Range values for equipment design: Initial spread
III Range values for equipment design: End of life

I II I
Heater voltage V¢ 18 \%
Heater current If 1307128 137 mA
Anode voltage Va 210 \%
Grid No.3 voltage Vg3 0 N
Grid No.2 voltage ng 210 \Y
Cathode resistor Ry 120 Q
Anode current I 20| 17- 23| min.13.5| mA
Grid No.2 current Ig2 S5:37| 401 = 6.5 'min. - 3.1 { A
Mutual conductance S 11 /9.5-12.5 | min. 7.8| mA/V
Internal resistance R; 0.3 | min. 0:2 MR
Output power W, L0 |mini-70:7 w
Load resistance Ry =15kQ2
Total distortion dior = 5%
Total distortion at Wy=0.1W  degt 122 maxs.—) 2 %
Amplification factor Hgog) 36
Equivalent noise resistance Req 1.2 k2
(R.F.)
Negative grid current —Igl max. 0.5| max. 1.0 pA
Cut -off voltaEe —Vgl max. 8.5 A\
Anode current I, 0.5 mA
Hum voltage Vgl max. 0.2 mVRMs
Rg1 = 0.5 MQ
Heater centre earthed
Insulation resistance between
two electrodes Rins min. 100 M2

772 7432
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CHARACTERISTICS (continued)

Leakage current between . 4
cathode and heater Ixs max. 24 | uA

Voltage between cathode and

heater Vs = 12Q V
Cathode heating time 16 | max. 22 | sec
Cathode cooling time 15 | min. 7 | sec
CAPACITANCES
Anode to grid No2, grid No.3,

cathode, heater and screen Ca/gogskfs 6.5 |'5.8-:7.2/1.pF
Grid No.1 to grid No.2, grid No.3,

cathode, heater and screen Cg1/gog3kis 11.2 | 10-12.4 | pF
Grid No.1 to grid No.2, grid No.3,

cathode, heater and screen Cg|/gog3kfs 14.3 PF

Cathode current Iy = 25 mA
Anode to grid No.1 Cag, max.0.02 | pF
Grid No.1 to heater Cgf max. 0.2 | pF
Cathode to heater Ckf 4.2 pF
Radiation capacitance: Anode to

surrounding box, inner dia. 52 mm,

height 98 mm Cra max.0.06 | pF
Radiation capacitance: Grid No.l to

surrounding box, inner dia. 52 mm,

height 98 mm Crg, max.0.12 | pF

LIFE

Production samples are tested to be within the end of life values (column III)
during 10000 hours.

7722 7433
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LIMITING VALUES (Design centre rating system)

Anode voltage

Anode dissipation
Grid No.2 voltage

Grid No.2 dissipation

Cathode current

Voltage between cathode and heater
Bulb temperature

Grid resistor, automatic bias

fixed bias

OPERATING CHARACTERISTICS

- As pre-amplifier

Anode voltage

Grid No.3 voltage
Grid No.2 voltage
Cathode resistor
Anode resistance
Anode current
Grid No.2 current
Mutual conductance
Internal resistance

Voltage gain

Va
Va
Wa

0

l

550 V
210 V
4.5 W
550 V
210 V
1.2 W

120 V
170 96
0.5 MQ
0.25 MQ

210 .V

\%
210 V
180 €

20 Kk
15 mA

10 mA/V
0.4 MQ

722 7434
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OPERATING CHARACTERISTICS (continued)
As output tube class A

Anode voltage Va 210 V
Grid No.3 voltage Vg3 0V
Grid No.2 voltage ng 210 V
Cathode resistor Rk 120 @
Anode current 8 20 mA
Grid No.2 current Ig2 5.3 mA
Mutual conductance S 11 mA/V
Internal resistance R 0.3 MQ
Anode resistance Ra 15 k@
Input voltage Vi 0.95 VRMS
Output power W, 1 W
Total distortion deot 5%
722 7435
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“ KS1A

NOISE DIODE

Noise diode for use as a standard noise source for metric waves.

DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: Noval fnax22

e

33

EE

E

203824
HEATING
Direct by A.C. or D.C.
CAPACITANCE
Anode to filament Caf 2.2 pE
TYPICAL CHARACTERISTICS
Filament voltage Vg 1.8 V
Filament current If 2.5 A
Anode voltage Va 100 V
Anode current Iy 1S mA
LIMITING VALUES (Absolute max. rating system)
Filament voltage Vs max. 2 V
Anode voltage Va max. 150 V
Anode current I, max. 20 mA
Anode dissipation W, max. 3 W

7Z2 5401
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REMARKS

The tube having a tungsten cathode, the emission and consequently the noise
voltage at the anode resistor can be varied by adjusting the filament voltage.
Care should be taken that the anode voltage is sufficiently high to maintain satu-
ration at the entire control range of the filament voltage.

In order to realize small self-inductance of the electrode leads, both the ex-
tremities of the filament and the anode are each connected to three pins of the
base (see fig. p.1).

The thermal inertia consequent upon the thickness of the filament is sufficient
to prevent fluctuations in the saturation current when an A.C. supply is used.
In this case the filament voltage should be very well stabilised.

As aresult of the diode's high internal resistance the anode voltage need not be
stabilised.

When a load resistor of 50 2 is employed, a noise factor of 20 (13 dB) can be
measured without exceeding the maximum permissible anode current and anode
dissipation. When the load resistor is enlarged, it is possible to measure higher
noise factors.

772 5402
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TH71 TH73
TH7S

THERMOCOUPLES

Indirectly heated thermocouples in subminiature construction.

DIMENSIONS AND CONNECTIONS

s

10 o
I ~
min37 RS x
=9z046767 N 9
length of E

sleeves

CHARACTERISTICS AND LIMITING VALUES (Absolute max. rating system)

TH7D 4 FH73: 1. TH75

Heater current I¢ 0to15]0to75]0 to 300 | mA
Heater current 1) I¢ Oto 5]0to20]0to 100 | mA
Heater current at E=12mV Ig 10 40 200 | mA
Heater current (T =max. 1m) If max. 20 100 350 | mA
Heater resistance R¢ 68 720 |22
Resistance of thermocouple RTH 6.0 35 35K
Response time 2) T 10 10 10] s

at heater current If = 10 40 200 | mA
Heater to thermocouple

voltage Vi/TH | max. 100 100 100 | V

Is

1) In approximately this range Vg is proportional to the square of If
2) Time between the moment of switching on of If and the moment of reaching
max. voltage (See page B). 772 6475
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TH71 TH73
TH7S

REMARK

The electrical characteristics of the types TH71, TH73 and TH7S are identical
to those of the types TH1, TH3, THS and TH91, TH93 and TH9S respectively
and therefore can be used as replacement for these types.

GENERAL INFORMATION

The "hot" weld of the thermocouple consists of an iron constantan junction.

The "cold" welds are iron to copper and constantan to copper junctionsinside
the vacuum envelope.

The tube has copper leads.

The measuring results are practically independent of the ambient temperature
of the tube so that no corrections need to be made for the temperature of the
"cold" weld.

772 7480
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XL7900/00

VIBRATING CAPACITOR

Vibrating membrane capacitor in evacuated envelope to be driven by a high-fre-
quency electric field.

Application: D.C. to A.C. converter, e.g. in dosemeters, pH meters and elec
trometer equipment, where a very high input resistance is of para-
mount importance.

Equipment measuring currents of 500 electrons per second have
been realised.

QUICK REFERENCE DATA

Contact potential =50 to +50 mV
Short term drift of contact potential < 100 uv
Insulation > 1015 Q

Outline dimensions:

overall length 65 mm
diameter 28 mm
MECHANICAL DATA Dimensions in mm
Base: Magnoval, gold plated pins max 30.2¢
C, = measuring capacitor ot

Cdr = driving capacitor

Oper ating position: any e %
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XL7900/00

PRINCIPLE OF OPERATION
Vi

—t

Vv G—_' V. 7206078
1 H 3

7.

The D.C. voltage to be measured is connected to capacitor Cp,. The earthed
membrane vibrates in its own resonance frequency as a result of an H.F. elec-
trical field between the electrodes of capacitor Cd4r. So the D.C. voltage on
capacitor Cp, is modulated in the resonance frequency of the membrane. Capaci-
tor C; insulates the D.C. source from the A.C. amplifier.

LIMITING VALUES (Absolute max. rating system)
D.C. voltage on Cy max. 25 'V

Conversion efficiency

R.M.S. output voltage 40 1
D.C. input voltage T Aot

ELECTRICAL DATA

Contact potential over Cy =50 to +50 mV
Short term drift (within 1 day) 0.1 mV
Long term drift (within 1 month) Eomy
Temperature dependance 20 uV/oC

Conversion efficiency:
At a certaindriving voltage the conversion efficiency will show a max. spread
of +60% (1:4)

l) Above 40 % it is possible that two capacitor plates will touch each other and
will be damaged. 722 7704




XL7900/00

ELECTRICAL DATA (continued)

Driving voltage:
There can always be found a value of the H.F. driving voltage at which all
capacitors have a conversion efficiency between 10% and 40%. l)

Insulation resistance between any two

capacitor terminals > 1015 02
Resonance frequency of the membrane 5.3t06.3
Drift 1.5
Temperature dependance 2 &
Capacitances of Cy and Cdr 35

Temperature dependance between -10 and +60 °C AC 1

SHOCK AND VIBRATION RESISTANCE

The following test conditions are appliedto assess the mechanical quality of the
tube. These conditions are not intended to be used as normal operating condi-
tions.
Shock

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g
supplied by an NRL shock machine with the hammer lifted over an angle of 30°.

Vibration

The tube is subjected to a vibration of 15 to 1500 Hz with an acceleration of
2.5g,

APPLICATION NOTES

The capacitive drive opens the possibility to use as driving signal for the mem-
brane a high frequency signal amplitude-modulated with the resonance fre-
quency of the vibrating membrane.

Since in that case there is a great difference between the frequency of the
driving signal and the modulation frequency of the voltage to be measured, the
stray influences of the driving signal can easily be kept away from the meas-
uring amplifier. In addition, a high frequency drive simplifies design and exe-
cution of the driving oscillator

1) For instance in an apparatus realised with the circuit shown in Fig.2, it
turned out that all capacitors have a conversion efficiency between 10 and 40%
at a voltage over L] of 1 VRMS.

2) Under standard atmospheric conditions as definedin I.E.C. publication 68-1,
i.e. any combination of temperature, humidity and pressure within the fol-
lowing limits:

Temperature +15 te +35 ©°C

Relative humidity 45t0 75 %

Air pressure 860 to 1060 mbar
7Z2 7705
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XL 7900/00

EXAMPLE OF A DRIVING OSCILLATOR

Operating principle

N;:Np:N43=1:10:10

Fig.1 TR
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7208917

The driving capacitor (Cdr) is incorporated in an impedance bridge that deter-
mines the feedback to the amplifier transistor. Capacitance C] has been given
a slightly larger value than that of capacitor Cdr in its quiescent state. Due to
this the fed-back A.C. voltage V] has the proper phase and amplitude to cause
the circuit to oscillate in a frequency that is mainly determined by the circuit
L2 Ci Cqdr.

The electric attractive force between the capacitor plates of C4r makes the
membrane move towards the fixed plate of Cqr as a result of which its capaci-
tance increases, the transistor receives less feedback and the oscillator voltage
decreases.

The phases and amplitudes of the electrical and the mechanical forces on the
membrane and of the feedback factor are such that the membrane begins to vi-
brate in its resonance frequency, while the H.F . voltage is modulated in ampli-
tude with this frequency.

Since it is very difficult to realize this circuit in such a way that a stable oper-
ation is ensured, it is advisable to add some components for automatical adjust-
ment of the capacitance C].

See the following circuit.

722 7706




XL 7900700

EXAMPLE OF A DRIVING OSCILLATOR (continued)

Practical circuit

5 T
Ce > T 2Ry
3 2
m
7.
A | '
Fig.2 L i
Rs 2Rg
D2
< <L
Ry 3R, =2
[ O+
2 W
THow O
C; = 12 pF mica Ri= 33 kf L =2 uH
Co = 1500 pF Ra-= 3.3 k&2 Lo =.1. “smH
C3 = 10 pF mica R3 = 4.7 kQ L3 = R.F. choke
C4 = 3900 pF R4= ., 1.k} Ty = AFZ12
Cs = 22 pF mica Rs = 100 kO D; = BA102
Cg = 330 pF Rg.= 33 ¥ Dy = AAII9
Ct = 25 pF max. Rp= 1 MQ CdrCm = XL7900/00
7722 7707
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ELECTROMETER TUBE

Subminiature electrometer triode

QUICK REFERENCE DATA

Filament voltage Vg 1.257+ N
Anode voltage Va 9"V,
Anode current Ia 100 wuA
Grid current —Ig <12.5x 10714 A

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Subminiature

red dot A

Directly soldered connections to the leads of this tube must be at least 13 mm

from the seals and any bending of the leads must be at least 1.5 mm from the
seals

722 5376
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4065

HEATING: Direct by D.C.
Filament voltage Vs = L2V

Filament current If 13 mA

CHARACTERISTICS AND RANGE VALUES

Anode voltage Va 9 v
Grid voltage Vg -2.5 -2't0 -3.75 V
Anode current 114 100 HA
Transconductance S 80 70 to 90 wunA/V
Amplification factor u 2.0 1s7 to 27

Grid current -lg 8.5 x 10-14 <12.5x 10-14 Al
Crossover point 2 Vg -1.3 <=1 60V

Anode current at
crossover point Ia = > 160 upA

LIMITING VALUES (Absolute max. rating system)

Anode voltage Va max. 25..°¥
Anode current Ia max. 250 pA
) max. 1.5 V
Filament voltage Vg . A

REMARKS

1. In order to avoid excessive drift of the characteristics the filament voltage
must be applied before the anode voltage.

2. To avoid contamination of the glass, the tube should not be removed from its
protective envelope until it is mounted into the equipment.

1y valid only in darkness

2) The "'crossover point" is the point at which the direction of the grid current
is reversed

722 7436
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4066

ELECTROMETER TUBE

Subminiature electrometer tetrode

QUICK REFERENCE DATA

Filament voltage V¢ 1:25 V.
Anode voltage Va 4.5 V
Grid No. 2 voltage ng -3.2 V

Anode current I, 20 umA

Grid No. 2 current IgZ <6 x 10715 A

DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Subminiature

9.3-10.76

—

N
a S
3
£

92
gt

£y R m%
+f —f mm‘L

Directly soldered connections to the leads of this tube must be at least 13 mm

from the seal and any bending of the leads must be at least 1.5 mm from the
seal.

HEATING: Direct by D.C.

Filament voltage Vi 1.250 M
Filament current If 13 mA
722 5378
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4066 l

e
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CHARACTERISTICS AND RANGE VALUES

Anode voltage

Grid No. 2 voltage
Grid No.1 voltage
Anode current

Grid No. 2 current
Transconductance
Grid No.1 current 1)

Grid No. 2 voltage at
crossover point 2)

Va 4.5
ng =3.2
Vgl 3.0
i 20
= -15
Igz 2.5 x 10
Sagz 17
Igl 250
ng -1.75

LIMITING VALUES (Absolute max. rating system)

Anode voltage

Cathode current

Filament voltage

REMARKS

\Y

-2 to -4.5 V

2 to 4 V

MA

<6x 10715 A
10 to 24 pA/V

MA

\Y

max, 10 Vv

max. 300 pA

max. 1,5"V

min. ) ekt R

1. In order to avoid excessive drift of the characteristics the filament voltage

must be applied before the anode and grid No. 1 voltages.

2. To avoid contamination of the glass, the tube should not be removed from its
protective envelope until it is mounted into the equipment.

1y Only valid in darkness

2) "Crossover point" is the point at which the direction of I

is reversed

At this point, ng is at least 0.5 V less negative than its value at I3 = 20 uA
7Z2 5379
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| 4068

ELECTROMETER TUBE

Subminiature electrometerpentode

QUICK REFERENCE DATA
Filament voltage Vs 1,25 NV
Anode voltage Va 10 V
Anode current Ia 5.0 WA
Grid No. 1 current -lg, <8x 10-15 A
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Subminiature

8.3—10.16

max47

red dot

Directly soldered connections to the leads of this tube must be at least 13 mm
from the seal and any bending of the leads must be at least 1.5 mm from the
seal.

HEATING: Direct by D.C.

Filament voltage Vs L.250 N,
Filament current If 8.2 mA
772 7437
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4068

CAPACITANCES

Anode to all Ca 4.0
Grid No.1 to all Cg1 3.0
Anode to grid No. 1 Cagl 0.2

CHARACTERISTICS AND RANGE VALUES
Anode voltage Va 10

Grid No.2 voltage ng 6.5 5:04t07.:5
Grid No. 1 voltage Vgl ~2D
Anode current Ia 5.0
Grid No.2 current Ig2 2.2 1.5 to 3.0
Grid No.1 current 1) -Ig, 3 x 10-15 < 8 x 10-15
Transconductance S 105 8.0 to 15
Internal resistance Rj 10.5
Amplification factor Hag, 110 > 80
Grid No. 1 voltage at

crossover point 2) Vgl =-1.15

LIMITING VALUES (Absolute max. rating system)

Anode voltage Vg max. 45
Grid No. 2 voltage ng max. 45
Cathode current Ix max, 180

: max. 1.5
Filament voltage Vs e 1.1
REMARKS

pF
pF
pF

77.%
MA

HA/V
MQ

v

1. In order to avoid excessive drift of the characteristics the filament voltage

must be applied before the anode and grid No. 2 voltages.

2. To avoid contamination of the glass, the tube should not be removed from its

protective envelope until it is mounted into the equipment.

1) valid only in darkness.

2) The crossover point is the value of Vgl at which the direction of Igl is re-

versed.

3) Measured at V§ = 1.25V, V5 =10V, ng = the value at which I3 = 5 uA when
Ngos =23V 7Z2 5381

1
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| 4069

ELECTROMETER TUBE

Subminiature electrometer triode for linear and logarithmic use with a control-
led logarithmic relationship between positive grid current and anode current.

QUICK REFERENCE DATA
Filament voltage Vg 129575\
Anode voltage Vi 9.0l
Anode current I, 100 wA Sy
Grid current -lg < 10-1277A
DIMENSIONS AND CONNECTIONS Dimensions in mm

Base: Subminiature

o

—10.76

I

.max 47

=

g
£

Diréctly - soldered connections to the leads of this tube must be at least 13 mm
from the seal and ‘any bending of the leads must be at least 1.5 mm from the
seals.

HEATING: direct by D.C.

Filament voltage Vg 15294V
Filament current Ig 14 mA
CAPACITANCES
Anode to all except grid Ca(g) 0.8 pF
Grid to all except anode Cg(a) 0.5 pF
Anode t6 grid Cag 2.0 5pk
722 5407

10.10.1966‘,}, 1




4069

CHARACTERISTICS AND RANGE VALUES

Anode voltage Va 9.0 A%
Grid voltage Vg =2.7 =2.0:tor3075 Y
Anode current Iy 100 UA
Grid current -lg 1.6 x 10713 <10712 A Ly
Transconductance S 80 60 to 90 wpA/V

Amplification factor ; U 2.0 126 t0:22,7

Grid voltage at crossover

point 2) (I; = 145 uA) Vg -1.4 ot Mk

LIMITING VALUES (Absolute max. rating system)

Anode voltage Va max. 257N

Anode current Iy max. 250 upA

Filament voltage Vs B e
min. - Ll YV

REMARKS

1. In order to avoid excessive drift of the characteristics the filament voltage

w

must be applied before the anode voltage.

. To avoid contamination of the glass, the tube should not be removed from its

protective envelope until it is mounted into the equipment. Great care should
be taken not to handle the tube within 13 mm of the base.

Operation with logarithmic characteristic.

The tube has a controlled linear relationship between I and the logarithm of
the positive Ig, which holds good over a range of Ig from 3 x 1012 to
3x10=9 A. With Hy = 3x 1072 A, V, can be set to some value within the
range from 3 to 6 V (nominal 4.4 V) such that I falls by 50 uA when +Ig is
reduced to 3 x 10~12 A, The initial value of Iz will be found inthe range from
65 to 100 uA.

Ly Only valid in darkness.

2) The crossover point is the point at which the direction of Ig is reversed.

772 7438
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’ 4152/02

BIMETAL RELAY

Bimetal relay

QUICK REFERENCE DATA
Heater current Ir 85 to 115 mA
Timing 150 to 30 s
DIMENSIONS AND CONNECTIONS Dimensions in mm
Base: A
(! X Y
N
XS
§ 3
E
I
7203638 max 3“2*71.3#"
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 370182

OPERATING CHARACTERISTICS at taymp = 25 °C

For dependency of temperature see page B

Heater current Ir 85 95 1155 “ma
Timing max. 150 55:t0 85 'min.30 =8
772 5394

10.10.1966 1




4152/02

LIMITING VALUES (Absolute max. rating system)

Heater current Iy max. 1257 mA

Ambient temperature tamb max. +60 ©°C

Current Eiraly o THiT -10 °C
Maximum current
When switching on When switching off
Mains voltage

220 V= 1.5 A 250 mA

220 V. Tas- A 250 mA

380 Vo 0.7 A 75 mA
ACCESSORIES
Socket type 40465

7Z2 5395
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4397

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 (Vext)

At voltages equal to or lower than the voltage specified, the discharge is
extinguished.

w

Line voltage (Viine)

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
surge 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.

722 5397
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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
between low and high-tension lines, care should be taken that the lines to be
protected 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 thatenergies equal to the value published can be drawn
off a few times, and that energies that are several times smaller can be
drawn off many times before the surge arrester will be unserviceable.

772 5398
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329 1904 1909A 1927
1908 1928
1909 1941
1910
¥ f f f
3 3
£, 1! 7{ 10 % 04
2
7 7 f 2
Base 3-p 3-p 3-p A
Socket 40465 40465 40465 40465
1926 340 1918-01 1904
1945 1905
1913
1923
1941
7203955 g
o oA
Base P EDISON EDISON MIGNON S.B.C.
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)INDEX

INDEX OF TYPENUMBERS

Type No. Section Type No. Section Type No. Section
C3m SQ E288CC S5Q 1928 MD
D3a SQ E810F SQ 1941 MD
DL68 SQ EC80 sSQ 1945 MD
DM160 SQ EC81 SQ 4065 MD
EIT SQ EC90 SQ 4066 MD
ESSL SQ ECO1 SQ 4068 MD
E80CC SQ EC1000 SQ 4069 MD
E80CF SQ EC8010 SQ 4152/02 MD
E8OF SQ ECC2000 SQ 4349 to

E80L SQ K81A MD 4397 MD
E8IL SQ TH71 MD 5636 SQ
E82CC 5Q TH73 MD 5639 SQ
E83CC SQ TH75 MD 5642 SQ
E83F SQ THOI to 5654 SQ
E84L SQ TH9S MD 5718 SQ
E86C SQ XL7900/00 MD 5719 SQ
E88C SQ 12AX7S SQ 5725 SQ
E88CC SQ 329 MD 5726 SQ
E90CC SQ 340 MD 5840 SQ
E130L SQ 1904 MD 5842 SQ
E180CC SQ 1905 MD 5899 SQ
E180F SQ 1908 MD 5902 SQ
E182CC sQ 1909 MD 6021 SQ
E186F SQ 1909A -MD 6080 SQ
E188CC SQ 1910 MD 6111 SQ
E235L S5Q 1913 MD 6112 SQ
E236L SQ 1918-01 MD 6189 SQ
E280F SQ 1923 MD 6201 SQ
E282F SQ 1926 MD 18042 SQ
E283CC SQ 1927 MD 18045 5Q

SQ = Special Quality Tubes
MD = Miscellaneous Devices 7722 7758
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