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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic com -
ponents, subassemblies and materials; it is made up of three series of handbooks each
comprising several parts.
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The several parts contain all pertinent data available at the time of publication, and each
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Where ratings or specifications differ fromthosepublished in the preceding edition they
are pointed out by arrows. Where application information is given it is advisory and does
not form part of the product specification.

If you need confirmation that the published data about any of our products are the latest
available, please contact our representative. He is at your service and will be glad to
answer your inquiries.

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

1. Symbols denoting electrodes and electrode connections

Anode a
Beam plates bp
Filament or heater 1

Filament or heater tap or starpoint of three star-connected

filaments 1o
Filament ( and cathode) R.F. connection (k) 2oy
Grid g
Tube pin which must not be connected externally i.c.
Cathode ; k
External conductive coating m

w

Internal shield

Remarks

a. Similar electrodes of the same electrode system are distinguished by means
of an additional numeral; the electrode nearest to the cathode has the smallest
number. Example: with pentodes: gy, g2, g3-

b. Equivalent electrodes of a multi-unit tube are distinguished by means of an
apostrophe ; e.g. the anodes of a double tetrode are indicated by a and a’.

2. Symbols denoting voltages

Remarks

a. In the case of indirectly heated tubes the voltages on the various electrodes are
with respect to the cathode; in case of d.c. fed, directly heated tubes with res-
pect to the negdtive side of the filament, and in case of a.c. fed, directly heated
tubes with respect to the electrical centre of the filament, unless otherwise
stated.

b. The symbols quoted below represent the average, or mean, values of the
concerning voltages, unless otherwise stated.

Anode voltage Va
Anode a.c. voltage Va.
Anode voltage in cut-off or cold condition Vao
Supply voltage of tube elctrodes Vb
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2. Symbols denoting voltages (continued)
Filament or heater voltage V¢
Grid voltage Vg
Grid a.c. voltage Vg
A.C. input voltage Vi
Voltage between heater and cathode Vit
Peak value of a voltage Vp
RMS value of a voltage VRMS
Secondary transformer voltage Vir

3. Symbols denoting currents

ks

a. The positive electrical current is directed opposite to the direction of the
electron current.

b. The symbols quoted below represent the average values of the concerning
currents, unless otherwise stated.
Anode current Iy
Filament or heater current Ig
Grid current Ig
Cathode current Ik
Peak value of a current Ip
RMS value of a current IRMS
Saturation current Igat

4. Symbols denoting powers

Anode dissipation W,
Driver output power Wdr
Grid dissipation Wg
Input power Wi
Anode supply d.c. power Wi,
Output power in the load Wioad
Modulation power Wmod
Tube output power Wo
Peak envelope output power WoPEP
Oscillator output power Wosc
7Z2 4155




5. Symbols denoting capacitances

In general the published capacitance values refer to the cold tube

Capacitance between the anode and all other elements
except the control grid Cy

Capacitance between anode and filament (all other elements
being earthed) Caf

Capacitance between anode and grid (all other elements
being earthed) Cag

Capacitance between anode and cathode (all other elements
not connected to the cathode being earthed) Gk

Capacitance between grid and filament (all other elements
being earthed) Cgt

Capacitance between control grid and all other elements
except anode Cg

Capacitance between two grids (all other elements being earthed) Cg 182

Capacitance between grid and cathode (all other elements

not connected to the cathode being earthed) Cgk
Input capacitance of a push-pull circuit Ci
Capacitance between cathode and all other elements Ck
Output capacitance of a push-pull circuit Co

6. Symbols denoting resistances

External a.c. resistance in an anode lead or matching resistance Ra~
Matching resistance of a push-pull amplifier (anode to anode) Raa~
Filament or heater resistance Rf
Filament or heater resistance in cold condition Rfo
External resistor in a grid lead ! Rg
External resistor in a cathode lead Rg

7. Symbols denoting various quantities

Bandwidth B
Harmonic distortion factor d
n-th harmonic distortion dp
Total harmonic distortion deot
772 4156
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7. Symbols denoting various quantities (continued)

Intermodulation distortion dj
n-th order intermodulation distortion dip
Frequency f
Pulse repetition rate fimp
Height above sea level h
Modulation factor m
Pressure drop of cooling air or cooling water pj
Required flow of cooling air or cooling water q
Thermal resistance Rth
Mutual conductance S
Temperature of anode or anode block ta
Ambient temperature tamb
Bulb temperature tbulb
Cathode heating time Th
Inlet temperature of cooling air or cooling water t
Pulse duration Timp
QOutlet temperature of cooling air or cooling water to
Seal temperature : tg

Waiting time (= time which has to pass between switching on of the
filament or heater voltage and switching on of the other voltages) Ty

Duty factor 6
Efficiency n
Wavelength A
Amplification factor I
Amplification factor of grid No.2 with respect to grid No. 1 Hgog)
7722 4157




GENERAL

GENERAL OPERATIONAL RECOMMENDATIONS
TRANSMITTING TUBES FOR COMMUNICATION
TUBES FOR R.F. HEATING

1. GENERAL

1.1 In this handbook section data and curves are given for transmitting tubes and
tubes for R.F. heating.

1.2 The tubes are classified into three groups

Preferred types - to be considered when designing new equipment

Maintenance types - still in production but to be avoided when designing new
equipment.

Obsolescent types - will be supplied until present stocks are exhausted.

Full details are given of preferred types. Data on maintenance and obsolescent
types is given in condensed form.

2. CHARACTERISTIC DATA

2.1 The characteristic data given in the data sheets is general and independent of
specific application. This data (e.g. filament/heater current, amplification
factor, transconductance, capacitances etc.) is applicable to a typical tube and
deviations from the stated values are likely to occur in practice.

2.2 Filament/ heater supply

The published value of filament/heater voltage is generally that which should be
present directly at the tube terminals. Filaments fed with direct current should
have their supply polarity reversed at regular intervals (say monthly), to ensure
uniform wear of the filament with consequent longer life.

Reduction of filament voltage is sometimes recommended to compensate e.g.
the heating by back-bombardment at high frequencies; see the relevant data
sheets.

Special precautions must be taken when operating the filaments/heaters of trans-
mitting tubes in series and the manufacturer should be consulted before doing so.

The published value of filament voltage is the maximum voltage required for
a new tube to supply the rated output power. A lower voltage (giving longer
life) will often suffice and every tube with a pure tungsten cathode is supplied
together with a list stating the saturation current atvarious filament voltages.
Thus, knowing the required emission current, the most suitable filament volt-
age can be selected. Alternatively the filament voltage can be adjusted until
the required output power, or maximum permissible distortion, is reached

—
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GENERAL

and, (toobtain peak output power) further adjusted after modulationisapplied.
Regular adjustment (say monthly) will be necessary to maintain the required
conditions and, towards the end of tube life, the filament voltage may be
raised above the nominal.

To compensate for mains supply fluctuations, automatic or manual control of
the filament voltage should be exercised, especially when operating at nomi-
nal, or higher than nominal, filament voltage.

The maximum working life from these cathodes is obtained when the filament
voltage is held within 1% of the nominal. Underheating and overheating may be
harmful so temporary deviations from the nominal voltage must not exceed
+ 5%, unless otherwise specified.

2.2.3 Quick heating cathodes (filaments)

In general, tubes with quick heating cathodes should have their filaments in
parallel only. When a sinusoidal voltage is used for heating the filament, the
frequency must not be in the range 200 Hz to 5000 Hz.

When a non -sinusoidal voltage from a d.c. -a.c. converter is used the r.m.s.
value should be adjusted to the published value of filament voltage.

If required the heating time can be further reduced by applying a higher value
for a short time. The manufacturer should be consulted before doing so.

2.2.4 Indirectly heated oxide coated cathodes

For maximum life the heater voltage should be as near as possible to the
nominal value and the maximum permissible deviation must not exceed 10%,
unless otherwise specified.

R.F. voltages between heater and cathode may induce faulty r.f. insulation
with resultant r.f. power losses. To overcome these losses an increase in
the driving power would be required resulting in an increase of cathode tem-
perature with a consequent reduction of tube life. Such r.f. voltages should
therefore be avoided e.g. by using one of the following techniques:

- by-passing the heater to cathode insulation and decoupling the heater at
v.h.f. and u.h.f.

- r.f. blocking with series chokes in heater supply leads and decoupling with
capacitors.

2.2.5 Switching on the filament voltage

Unless a maximum switch-on value of filament current is stated in the data
sheet, switchingon at full filament voltage is permissible. The published val-
ues of the maximum permissible filament current during switch on, refer to
the absolute maximum of the instantaneous value under worst case conditions.
With a.c. feed thiswill exist when switching on at the instantaneous peak volt-
age of the highest mains voltage that may occur. In practice the filament cur-
rent during switching on can be limited by means of a filament transformer
with high magnetic leakage or a series choke or resistor in the primary of the
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GENERAL

transformer. If necessary this choke or resistor may be short circuited by
means of a relay after a delay of, say, 15seconds.

Tubes with directly heated cathodes must have the filament terminals at the
same r.f. potential. For this purpose it is usual to connect a capacitor, that
has low reactance with respect to the operating frequency, near to and be-
tween the filament terminals. As an added safety precaution it should be es-
tablished that the resonance of this capacitor together with the inductance of
the filament structure falls well below the operating frequency.

2.3 Switching on of the electrode voltages

Unless prescribed otherwise simultaneous switching on of filament, anode, con-
trol-grid, and screen-grid voltages is permissible for tubes with an internal
anode. Tubes with an external anode should in general not have their positive
voltages applied until the cathode has reached its operating temperature. This
can be checked by monitoring the filament current.

2.4 Effective cathode

If both filament limbs are marked "f" in the data sheets, the filament may be
regarded as being symmetrical in its function as cathode. If such a filament is
fed with d.c. the anode return lead should be connected to the negative end of
the filament. All other decoupling and circuit returns must then also be
connected to this point.

If the filament is fed with a.c. the anode return lead should be connected to the
centre-tap of the filament transformer or to a tapped resistor shunted across
the filament. The filament decoupling will then be symmetrical with regard to
this point and all other circuit returns must also made to this point.

If one filament limb is marked "f" and the other "f(k)", only the one marked
"f(k)" may be used as the circuit cathode. If such a filament is fed with d.c.,
the negative side of the filament supply should be connected to this point.

For either d.c. or a.c. filament supply, the anode supply as well as de-coupling
and other circuit returns must be connected to "f(k)" only.

2.5 Inter -electrode capacitances

The published values of capacitances are average values measured on the cold
tube with no operating voltages; individual deviations may however occur.

The definitions of the capacitance symbols are given in the appropriate list in
I.E.C. Publication 100.

2.6 Amplification factor u and transconductance S

The published values are average values and individual deviations may occur.
Normally the conditions at which the values have been measured, are stated.
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GENERAL

2.7 Saturation current Iga¢

Each large tube with a pure tungsten cathode is marked with the value of fila-
ment voltage at which the saturation current has the value specified in the data
sheet.

2.8 Accessories
Proper functioning of the tubes can be guaranteed only if accessories (sockets,
cooling devices etc. ) have been supplied, or approved, by the tube manufacturer.
3. LIMITING VALUES

3.1 Limiting values mean the maximum, or minimum, permissible values of the
parameters listed. These limits are given either for all operating conditions
together, or for a particular application.

3.2 The limiting values are applicable up to the maximum frequency stated. When
operating at higher frequencies the limiting values must be decreased in accor-
dance with the published data or curves.

3.3 Derating the limiting values

If no limiting values have been published for a specific application the derating
factors listed in the following table must be applied. The values for class C te-
legraphy have been expressed as unity; the limiting values for other applications
have been expressed as a factor of this unity.

A rectified 3-phase supply with or without filtering is equivalent to a d.c. sup-
ply.

The derating factors are determined by the physical limits of the tube and con-
tain no safety margins. Where mains voltage fluctuations occur further derating
must be applied (see section 3.5). The nature of operation, e.g. the industrial
application of heating generators may necessitate further safety derating (see
section 5.4).
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Wo = tungsten filament Th = thoriated tungsten filament
v I Ig Wia Wa | Wg,
RiF..class C
telegraphy 1 1 1 & 1 1
e 5 Thi {4 0.8 0.833 | 1 0.67 0.67 | 0.67
sy Wo | 0.8 | 0.5 1 0.4 0.4 | 0.4
Fh [ 0.833 | 1 0.8331) | 1 0.67
Fot i Elsasb Wo 0.5 1 0.5 1 0.5
A.F. class B 1 1 1 1 1 1
A.F. class AB 1 1 1 1 1 1
A.F. class A 1 1 Wa 1 1
Self-rectifying Th | 1.43|.410.53 0.53 | 0.665 1
oscillator Wo 1.13 0.32 0.32 0.4 1
TW°'ph?ﬂS]e hold- Th |69 | 089 | 0.89: | 1 1
ey ons Wo | 0.9 | 0.6 0.6 1
filter
Lyor 1.5W,.

3.4 Rating system

The limiting values should be used in accordance with the "Absolute maximum
rating system" as defined by I.E.C. Publication 134.

3.5 Absolute maximum rating system

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

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

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

3.6 Each limiting value should be regarded independently of other values; under no
circumstances is any limiting value to be exceeded (e.g. if the anode voltage is
decreased to a value lower than its limiting value, it is not permissible to ex-
ceed the limiting value of anode current or anode dissipation). Unless otherwise
stated, the limiting values for currents and voltages are measured with a moving
coil instrument.
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3.7 Electrode voltages

The voltages (Va, Vg1, V 5 etc. ) listed under limiting values should not be ex-
ceeded even with a cold nie. Special attention should be paid to this point when
a screen-grid is supplied via a series resistor.

When designing equipment to be supplied from non-stabilized mains, the maxi-
mum mains voltage occurring determines the nominal operating voltages of the
tube. These nominal voltages must be lower than the limiting values. Should the
transmitting tubes, and thus the voltage supply, be temporarily under a lower
load their voltages will increase and these increased values, occurring at the
highest mains voltage, determine the nominal operating voltages. -

The limiting values of voltage are d.c. values. If an a.c. or an unsmoothed
d.c. supply is used, the limiting values must be decreased in accordance with
the derating factors shown in the table (section 3.3).

3.8 Anode dissipation

The limiting value of the anode dissipation W, should not be exceeded when
mains voltage fluctuations occur, or when grid drive fails. To prevent damage
to the tube, in the latter case, adequate fixed bias or a quick action relay in the
anode lead should be provided. When forced-air or water-cooling is sufficient
only for an anode dissipation smaller than the absolute maximum, the smaller
value must be regarded as the limiting value.

3.9 Anode input power
Usually the data sheets show the limiting value of input power Wj_to be smaller
than the product of limiting values of anode voltage and anode current; the latter
two limits should not therefore occur simultaneously.
In practice the input power wia is not always the product of the d.c. values of
Ia and V4. For pulsating supply voltages the form factor should be taken into

account.

3.10 For the screen-grid dissipation the product of screen-grid voltage and current
can always be taken.
The screen-grid should be protected against failure of anode voltage.

3.11 Control-grid dissipation

The control-grid dissipation Wg or W, can be approximated, by taking the po-
wer supplied to the grid bias source (Vg x Ig) from the grid driving power
(approx. 0.95 x Vg X Ig). When an a.c., or unsmoothed d.c., volt{ge supply
is used the form ffctor should be taken into account.

3.12 Grid resistance

By the maximum permissible grid resistance Rg is meant the d.c. resistance
in the grid circuit. A higher value may cause instability.
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4. OPERATING CONDITIONS
4.1 General

In the published data, operating conditions for various applications have been
. given, stating the maximum frequency at which the conditions apply. If it is re-
quired to operate a tube at higher frequencies the manufacturer should be con-
sulted. The published values of operating conditions are average values derived
from measurements made on nominal tubes working under optimum conditions.
Thus, small deviations from the published value can occur if measurements are
made on a particular tube. However some of the measured values of voltage or
current must be adjusted to give the published figure. As an example, the pub-
lished value of output power is an average value which can be reached in prac-
tice by adjusting e.g. the r.f. or a.f. input voltage Vg, when the published
value of output power isnot obtained at the nominal value of Vg, - When designing
a multi-stage transmitter it is good practice to leave a margin in the output
power and input voltage to allow for adjustments similar to that just described.
The published output power W of transmitting tubes is the tube output, which
means the anode dissipation Wy taken from the anode input Wj,. When a tube is
used in a common grid circuit (grounded grid circuit), the published value of the
output power includes the power transferred from the input.
Unless otherwise stated losses in the anode circuit and coupling losses are not
taken into account.
The quoted grid input power is assumed to be 0.9 x the product of the average
grid current Ig and the peak value of the grid voltage Vg,. Losses in the grid
circuit and the bleeder are sometimes accounted for by stating the required
driver output power.
At high frequencies where reduced ratings have to be applied, the required
driving power will often be considerably higher than the grid input power, and in
some cases, may be determined almost exclusively by circuit losses.

4.2 R.F. class C telegraphy and F.M. telephony

A class C amplifier or oscillator is one in which the grid bias is appreciably
greater than the cut-off voltage so that current flows for less than one half of
each cycle of the alternating grid voltage. working to the values published in
the data sheets will ensure good output power and efficiency.

If a grid resistor is used for obtaining automatic bias, care must be taken that
the anode current does not become too high if the r.f. driving power should fail.
A safety device in the anode or screen-grid lead should be incorporated for this
purpose.

4,3 R.F.class C anode and screen-grid modulation

In an r.f. class C anode modulated stage the anode voltage is modulated with
a.f., and at 100 % modulation the voltage is varied from zero to twice the d.c.
value. With tetrodes or pentodes the screen-grid shpuld also be modulated to
prevent it being overloaded. The average values of the grid bias and r.f. driving
voltage remain constant during modulation. With 100 % modulation the average
anode dissipation is 1.5 times the value without modulation and this is taken

into account although the published limiting value of anode dissipation refers to
the unmodulated power. Automatic grid bias by means of a grid leak can be used,
but, to obtain minimum distortion, some fixed bias is recommended.
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The modulation power published is the power required by the modulated r.f.
stage.When the modulating stage is being calculated 5% to 10% must be added
to allow for losses in transformer and choke.

4.4 R.F. class B telephony

A class B amplifier is one in which the gridis biased to the cut-off voltage so
that the anode current flows for approximately one half of each cycle of the
alternating grid voltage. The published data for r.f. class B telephony has been
determined, by trial and error, to give a straight modulation characteristic.

4.5 R.F. class AB SSB amplifier

The given operating conditions are from measurements made in a circuit with-
out feedback and with constant screen-grid voltage. They show the best com-
promise between output power and linearity. Linearity is measured with a
double tone test signal in which the two tones have equal amplitude and lie
1000 Hz apart in frequency. The amplitudes of the distortion products d3 and
dg are in dB referred to the amplitude of either of the two equal tones. The
published values of d3 and dg are the worst encountered at any driving level
and occur usually slightly below full output power. Distortion products of
orders other than d3 and dg are, in general, negligible. If the amplitudes of
the distortion products are referred to the peak envelope amplitude, the
figures for d3 and dg go down 6 dB.

4.6 A.F, class B amplifier

With this amplifier the anode dissipation is dependent on the input signal voltage
so that maximum anode dissipation is obtained when the signal is about 60% of
the value at full drive. When this is not present continuously, as is the case with
broadcast and telephony services, it is permissible for the limiting value of
anode dissipation to be exceeded by 10%.

To suppress even harmonics, separate controllable grid bias for each tube, or
a balancing circuit, should be incorporated. This data is purely arbitrary, i.e.
the same output can be obtained with less modulation of the anode current (with
smaller load resistance and lower peak grid current) although the efficiency
would be lower. The requirements of the complete a.f. amplifier determines
which kind of operation is preferred.

4.7 Industrial operating conditions

Section 5.4 gives some general information on the application of power tubes
in industrial apparatus. With a single phase mains connection a hum filter
will sometimes be omitted as is normal in three phase mains connection. Oper-
ating conditions and derating factors are given for this kind of operation (section
3.3). It must be ensured that no limiting values are exceeded because of fluctu-
ations in the mains supply or by tolerances in other components. The published
value of Wq is the actual tube output power. The output power of a self-oscil-
lating circuit W . is obtained by deducting the grid dissipation Wg and the
losses in the grid resistor WR, from the output power Wy, The power in the
load W) is obtained by deducting the losses in the output circuit from Wose: A
favourable load output characteristic may be obtained by automatically con-
trolling the grid voltage and current, depending on the matching. A non-linear
device e.g. a tungsten lamp or an P.T.C. resistor may perform this function
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adequately and help to prevent overloading the grid.

With self oscillating circuits the frequency must be held within the available
frequency band. This may be done by having large circuit capacitance, small
stable self inductance, undercritical inductive coupling with the output circuit,
electrostatic screening between oscillator and output circuit etc.

If the frequency of an industrial oscillator has to be limited toa narrow frequen-
cy band, crystal controlled driving stages may be used, then however, it is
rather difficult to obtain matching between the tube input and output. A greater
safety margin in the tube will be necessary with the output still depending on the
load, or special measures, such as automatic tuning and/or matching control,
will have to be taken.

For smaller tubesin industrial applications operating conditions have been given
for when power is supplied from a single phase full-wave rectifier, a three
phase half-wave rectifier (which is nearly equivalent to d.c.) and with raw a.c.
In the latter case the output is about 0.6 times that obtained with d.c. and the
peak inverse voltage is equal to the full anode voltage (this is of special impor-
tance as the grid voltage is in anti-phase to the anode voltage). With a single-
phase, half-wave rectified anode voltage the useful output is nearly equal to that
with a d.c. supply. To obtain the most favourable mains loading when using a
self rectifying oscillator, a quasi push-pull circuit can be used, in which two
tubes function alternately on each half wave. The best mains loading for three-
phase, self rectification is obtained by using 6 tubes in a triple push-pull cir-
cuit.

4.8 Intermittent service

When data concerning intermittent service is published it is conditional that,
although the cathode may be heated continuously, the on-period is no more than
5 minutes and that the off-period is equally long or longer.

5. APPLICATION OF THE OPERATING CONDITIONS

5.1 General

It is not always possible to operate the tube under the specified operating con-
ditions. In some applications deviations from the published values are likely to
occur causing the limiting values to be exceeded. Depending on the kind of ser-
vice the following classification can be made:

- Fixed transmitters for broadcasting and telecommunication service, operated
by a trained staff. (5.2)

- Mobile transmitters. (5.3)
— Equipment for industrial applications (r.f. heating, supersonics etc.) (5.4)
- Amateur transmitters and special applications. (5.5)

- Pulse operated equipment. (5.6)
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5.2 Fixed transmitters

With fixed transmitters it is usually possible touse the tubes under ideal work-
ing conditions viz.

- only very small mains voltage deviations as the supply is derived from a
special high tension line.

- stabilized mains voltage supply.
- a fairly constant and optimum transmitter load.

- the presence of safety devices which prevent tube damage under any circum-
stances.

- the presence of a well trained staff for the immediate repair of faults.
and thus it is permissible to operate near the limiting values.

5.3 Mobile transmitters

Mobile transmitters are transmitters which can be operated whilst mobile; they
often have to function with widely varying supply voltages and with loads that
are neither constant nor optimum. Safety devices are usually poor, especially
in small transmitters, so the use of the tube at the published maximum opera-
ting conditions is not recommended. The actual operating conditions chosen will
depend upon specific circumstances. Because the electrode system in the smaller
quick heating or oxide coated transmitting tubes is rugged and can withstand the
vibration and occasional shocks experienced in normally used road vehicles the
tubes are ideal for mobile transmitters.

However in aircraft and vehicles used over rough ground it is advisable to
shockmount the tubes. The oxide coated cathode is fairly insensitive to heater
voltage variation and the high specific emission allows lower anode voltages to
be used. Generally, when used in any apparatus that is likely to be subjected to
shocks or vibration, tubes with thoriated tungsten cathodes require shock damp-
ing. If a special device is used toclamp a tube into its socket it must be ensured
that the maximum permissible temperature is not exceeded in any part of the
envelope.

5.4 Industrial application, r.f. heating, supersonics etc.

For the following reasons, in industrial equipment the tube seldom operates
under ideal conditions.

— Large, uncompensated mains voltage fluctuations.

— Voltage supply with no provision against hum.

- Variable load.

- Relative large tolerances on the stability of the operating frequency.
- Intermittent service.

- Service personnel often untrained in the servicing of the electronic power
equipment.
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Thus the design of industrial equipment differs from that of fixed transmitters
and generally demands the use of self oscillating triodes. The most reliable
operation of the tube, and hence the equipment, is obtained by selecting a nom-
inal supply potential which, at the maximum mains voltage, does not exceed the
limiting value.

In equipment powered by a.c. or unsmoothed d.c., the pulsating waveform is
such that the average values of voltage and current chosen must be lower than
if they were supplied by a normal d.c. supply.

Special attention should be paid to the grid current and dissipation since, in
most cases, they are critical values.

Special cases of intermittent service make it possible to increase the limiting
values and information on these possibilities will be supplied on request.

5.4.1 Multiple tube operation

Since industrial generators are largely self oscillating, single tube operation
is generally preferred. This mode of operation minimizes the risk of inter-
action between the tube and circuit stray reactances that could lead to para-
sitic oscillations. Whenever, for various reasons, such as the suppression
of the even harmonics or the need for higher power at higher frequencies,
push-pull or parallel operation is chosen, increased attention must be paid
to the prevention of interaction between the tubes, be they in push-pull or
parallel, through their connections or other stray circuit reactances.

5.5 Amateur transmitters and special adjustments

The maximum permissible load of a tube is determined by the physical maxima
of the tube incorporated in the limiting values. No guaranteed tube life can be
given if the limiting values are exceeded although this does not imply that ex-
ceeding the limits will always result in an immediate breakdown of the tube. In
the case of 1.C.A.S. (Intermittent Commercial and Amateur Service) for in-
stance, higher operating conditions have been given (see section 4. 8) but gener-
ally no guarantee of tube life is given. Information about special circuits, ad-
justments and operating conditions will be supplied on request.

5.6 Pulsed operation

When a tube is used under pulsed operation the pulse duration must be so short
that no part of the tube reaches an abnormally high temperature and flash-overs
do not develop. In general the average load will be considerably less than the
maximum limiting load value.

General informationon this kind of information isnot available but, if requested,
information will be given on specific applications.
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BASES

Pee Wee 3-pin base Jumbo 4-pin base
(IEC 67-1-19a) (IEC 67-1-23)
max 47.42
max16.66
R : 3| 3 |
o | )
£ =
g g
2.362 g
2
] D
o] oy
@ il
Y 3
+ 1012%
617
1) Including solder 1) Including solder
Super Jumbo 4-pin base Super Jumbo 4-pin base with bayonet
(IEC 67-1-28a) (IEC 67-1-24)
max 56.36
max 47.62 i
— :
gl o |
2 2
& l
bt 3
=] b
e x
N
T |
By o]

1428

428

1) Including solder 1y Including solder
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BASES

Medium 4-pin base

(IEC 67-1-2)
max34.97
|
L
S |
1
i
= !
%
. |
: |

‘ 4;3.962

16.26

1) Including solder

Giant 5-pin base
(IEC 67-1-21c)

7207219

Medium 4-pin base with bayonet
(IEC 67-1-3)

max 34.97

27.61
n

=
(2]
fe]
<
=]
£

16.26

1y Including solder

Super Giant 5-pin base
(IEC 67-1-22a)

M

i

max 24.5

60°




BASES

Medium 5-pin base

(IEC 67-1-4a)

Medium shell Giant 5-pin base

with bayonet

(IEC 67-1-21a)

max34.97

19°LT

max55.57

(16GLXoW

1) Including solder

1) Including solder

*89ss0q 1saydiy 221yl ayl Aq
poulwIalop Sl pue aseq ayl
jo ouerd unyeas ayl Aq paysiy
-qe1se s1 aul] 2ouaxdJaI YL (1

eLyL sue— |
g

g

f PG £% 0 'l

| -

(®0z-1-£9 O4I)
aseq uid-, xeidag
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OBSOLESCENT TYPE PB2/500

R.F. POWER PENTODE

QUICK REFERENCE DATA

Frequency C telegr. B teleph. Cag2 mod. Cg3 mod.
MH
MH2) 5 [Wo W) | Va V) [Wo W) [ Va () [Wo (W) [Va V) [Wo (W)
<10 2500 600 2000 325

<20 2000 550 2000 90 1800 290 2000 100
60 1y 1500 625 1500 100 1200 350 1500 90

HEATING : direct; filament thoriated tungsten

Filament voltage Vg o i
Filament current If =73 hx
CAPACITANCES
Anode to all except grid No. 1 Cy = 20 pF
Grid No.1 to all except anode Cgl =123+ 'pR
Anode to grid No.1 Cagl = 0024 -pH

TYPICAL CHARACTERISTICS

Anode current Iy = 120 mA
Amplification factor Hgogy = 6.2
Mutual conductance S = 6 mA/V

l) Two tubes

September 1968 i



PB2/500

LIMITING VALUES (Absolute limits)

Anode voltage Va = max. 2500 V
Anode dissipation Wa = max. 250 W
Grid No. 3 circuit resistance Rg3 = max. 40 k@
Grid No.2 voltage ng = ‘max. 500 V
Grid No.2 dissipation Wg2 = max. 60 W
Grid No. 1 dissipation ng = max. 20 W
Grid No.1 circuit resistance Rgl = max. 40 kQ
Cathode current Ik = max. 600 mA
Peak cathode current Ikp = max. 2400 mA
Pin seal temperature = max. 200 °C

MECHANICAL DATA
Net weight: 0. 63 kg

Dimensions in mm

Mounting position: vertical with base up or down
When the tube is mounted with the base up it is recommend-
ed to support the tube

ACCESSORIES

Socket: 40200
Anode connectors: 40600

1) Required height in apparatus

> PR OBSOLESCENT TYPE September 1968



OBSOLESCENT TYPE PB3/800

R.F. POWER PENTODE

QUICK REFERENCE DATA
x Freq. C telegr. B teleph. B mod. 1)
v W A v W
m VA a o] a o} a (o]
Gl Bt 8 BV I B R B0 ) W | W)
> 30 <10 3000 1200 3000 190 3000 1600
>15 <20 2500 950 2500 130
5 60 1800 485 1800 68
Cagz mOd. Cg3 mod.
> 30 <10 2500 580 3000 200
215 <20 2000 425 2500 150

HEATING: direct; filament thoriated tungsten

Filament voltage Vf = 12:V
Filament current I = 8RS A
CAPACITANCES
Anode to all other elements except grid No.1 &% = 21: pE
Grid No.1 to all other elements except anode Cgl & 29 pF
Anode to grid No.l Cagl = 0.056 pF

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2

with respect to grid No.1l Kgogl =.3.8
Mutual conductance S (Ia =225 mA) = 6.5 mA/V
1y Two tubes

September 1968 1



PB3/800 H

LIMITING VALUES (Absolute limits)

Anode voltage Va = max. 3000 V
Anode dissipation w, = max. 450 W
Grid No.2 voltage ng = max. 600 V
Grid No.2 voltage for class B

modulation ng (Bmod.) = max. 750 V
Grid No.2 dissipation Wg2 = max. 100 W
Grid No.3 resistor Rg3 = .max. 30 k@
Grid No.l dissipation ng = max. 20 W
Grid No.1 resistor Rgy = max. 30 k@
Cathode current Ix = max. 700 mA
Peak cathode current Ikp = max. 4500 mA

max. 200 ©°C

Temperature of pin seals a and gj

To ensure safe seal temperatures a low velocity air flow is required above
60 MHz

MECHANICAL DATA (Dimensions in mm)

Socket : 40201
Anode connectors: 40626 a
Net weight : 0.78 kg

max 293

Rl t

Mounting position: vertical with base up 1) or down

l) In that case it is recommended to support the tube
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OBSOLESCENT TYPE

PEO0S/25

R.F. POWER PENTODE

QUICK REFERENCE DATA
C telegr. B teleph. C mod. B mod 1)
A Freq. 282
(m) (MHz) Va Wo Va Wo Va Wo Va Wo
V) ] D EN OB W 1S GV [ D) D) W)
>3 < 100 500 38 500 6 | 400 20 500 49
400 28 400 | 5.4 | 300 16 400 49
300 24 300 40
C fr. mult.
A Freq.
(m) | (MHz) | Va | Wo
V) | W)
5.4/1.8 | 55/165 | 400 9
HEATING: indirect; cathode oxide-coated
Heater voltage Vs =5 1206V
Heater current I¢ =0 eaA
CAPACITANCES
Anode to all other elements except grid No.l Ca =0 T 8L pR
Grid No.1 to all other elements except anode Cg1 =5 145 pE
. Anode to grid No.l Cagl 0.15' pF
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2
with respect to grid No.1 Hgog) =2 700
Mutual conductance S(I,=30mA) = 3.3 mA/V

1) Two tubes

September 1968



PEO05/25

LIMITING VALUES (Absolute limits)

Anode voltage Vq = = max. 500 V
Anode dissipation W s maxa 12 W,
Grid No, 2 voltage ng = max. 300 V
Grid No.2 dissipation Wg2 = max. 9.5 W
Grid No.l dissipation ng = max. 0.5 W
Grid No.1 resistor with fixed bias Rgl =-imax. 50 kR
Grid No.l resistor with automatic bias Rgl = max. 100 kR
Cathode current I = max. 130 mA
Peak cathode current Ikp = max. 800 mA
Heater to cathode voltage Ny o= maxii 750 N
Tube base temperature = max. 180 ©°C

MECHANICAL DATA
Dimensions in mm

Socket : 40210/02
Net weight: 50 g nax D
16.0
1)
/4 7
3l |3
3 £
N G
g 2
35103 é
N

Mounting position: arbitrary

1y Reference line

2 OBSOLESCENT TYPE September 1968



MAINTENANCE TYPE PE06/40

R.F. POWER PENTODE

QUICK REFERENCE DATA
A Freq. C telegr. B teleph. Cag, mod.
V. w v w Va Wo
MH: a o a o

o e Ml ™| »mlwm|lom|w
> s < 20 600 45 600 11 500 40
5 60 600 36 600 6.5 500 20

A Freq. C fr.mult. B mod.l)

Y w Vv W
m MHz a (o] a (o]
(V) (W) V) (W)
150/75 2/4 600 27 600 100

HEATING : indirect; cathode oxide-coated

PEO6/40 P {Heater voltage Vs = 6.3 V
PEO6/40 N |Heater current If Ei] S TN
Heater voltage V£, 212265V
PE06/40 E | ¢
Heater current If . =40,65 A
CAPACITANCES
Anode to all other elements except grid No.l Ca =787 'pF
Grid No.1 to all other elements except anode Cgl = 15 . pE
Anode to grid No.1 Cagl = 5:0.1 " pE
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2
with respect to grid No.1 Hgogy S
Mutual conductance S (I3 =40 mA) = 4 mA/V
1) Two tubes
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PE06/40

MECHANICAL DATA

PE06/40 P

g3
$i

PE06/40 N

il

kg3t

PE06/40 E

kg3 f

Base P

Socket 2422 514 00001
Cap 28 906 022

Net weight 65 g

Base N

Socket 2422 512 03001
Cap 28 906 022

Net weight 65 g

Base E
Cap 28 906 022
Net weight 65g

Mounting position: arbitrary

Dimensions in mm

max51
2
o
pd
8
4
max 51

2

ull

max 146

N

MAINTENANCE TYPE
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PE06/40

LIMITING VALUES (Absolute limits)

Anode voltage Vo - samax.. 600V
Anode dissipation W, = max. 25 W
Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wg2 = max. 5 W
Grid No.1 dissipation ng = max. EeW
Grid No.1 resistance Rgl = max., 100 kQ 1)
Grid No.1 resistance Rg1 = max. 200 k2 2)
Cathode current o= = imax.130- imA
Peak cathode current Ikp = max. 520 mA
Cathode to heater voltage Vi = max. FOu N
OPERATING CONDITIONS; R.F. CLASS C TELEGRAPHY

Wave length T =/i>15 | >15 53) m
Anode voltage Va = 600 600 600 V
Grid No.1 voltage Vg o= sind s Blcal s 1ol oV
Grid No.2 voltage Vg2 = 300 300 300 V
Grid No.3 voltage Vg3 = 0 0 0.V
Anode current i = -109 109 195 mA
Grid No.1 current Igl = 2 0 0 mA
Grid No.2 current Igz = 1105 11 20 mA
Peak grid No.1 A.C. voltage Vglp =00 40 782 2V,
Grid No.1 input power wig1 S 002 0 0 w
Grid No.2 dissipation Wg2 S 0 3.3 6 W
Anode input power Wie =08 65 1X7>W
Anode dissipation Wa =t 020 25 45 W
Qutput power Wo = 45 40 72 W

. Efficiency n = 69 62 62 %

1)y With fixed grid bias
2) With automatic grid bias
3) Two tubes.
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PE06/40

OPERATING CONDITIONS R.F. CLASS C ANODE AND SCREEN GRID

MODULATION
Wavelength A =15 51)m
Anode voltage Vg = 500 500 V
Grid No.1 voltage Vg1 = =79 =357 V.
Grid No.2 voltage ng = 3002) 1603)V
Grid No.3 voltage Vg3 = 0 0Ty
Anode current Ia = 114 146 mA
Grid No.l current Igl = 1.4 2 1A
Grid No.2 current Ig2 = 10 10 mA
Peak grid No.1 A.C. voltage Vglp = 90 dd eV
Grid No.l input power wig1 = Ol 0,15, W
Grid No.2 dissipation Wg2 = 3 L6 W
Anode input power Wia = 57 73 W
Anode dissipation W, = 17 33 W
Output power WO = 40 40 W
Efficiency n = 70 55200
Modulation factor m = 100 100 %
Peak grid No.2 A.C. voltage ngp = 300 160"V
Modulation power Wonodr = 30 40 W

1) Two tubes
2) Rg, = 20 kQ
3)Rg, = 34 kQ
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PE1/100

6083
R.F. POWER PENTODE
QUICK REFERENCE DATA -
A Freq. C telegr. B teleph. B mod. 1)
Va W, Va Wo Va Wo
mp ot el @l W V) | W
>5 <60 1000 132 1000 23 1000 194
800 107 800 23 800 110
600 78 600 23 600 82
A Freq. Cag2 mod. Cg3 mod.
A% w \' w
m MHz a O a 0
i R R T
>5 <60 800 75 1000 27
600 51 800 26
600 22
HEATING : indirect; oxide-coated cathode
Heater voltage Nfine A%
Heater current Teas A
CAPACITANCES
Anode to all other elements except grid No.1 = 12 pF
Grid No.l to all other elements except anode = 20.5 pF
Anode to grid No.1 01 pE
TYPICAL CHARACTERISTICS
Anode voltage Va = 1000 V
Grid No. 2 voltage Vg2 =1 200V ¥
Amplification factor of grid No.2
with respect to grid No.1l Hgog 1 =67
Mutual conductance S (I =40 mA) = 6 mA/V

1) Two tubes

September 1969 ‘ l
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PE1/100

LIMITING VALUES (Absolute limits)
Anode voltage

Anode dissipation

Grid No.2 voltage

Grid No.2 dissipation

Grid No. 1 voltage

Grid No.l dissipation

Grid No.3 resistance

Grid No.!l resistance with fixed bias
Grid No.l resistance with automatic bias
Cathode current

Peak cathode current

Cathode to heater voltage

MECHANICAL DATA

Base : Septar

Socket  : 2422 513 00001
Net weight: 80 g

Mounting position: arbitrary

1000
45
300

250
0.5
50
25
50
240
135
100

BB B E a4 % <2<

“inaiy
>

Dimensions in mm

T
2
s
E
®
)
E
=
=3
max47
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PE1/100

OPERATING CONDITIONS R.F. class C telegraphy

Wavelength A >5 >5 >5m
Anode voltage Va = 1000 800 600 V
Grid No.l voltage Vgl =ter120 =1k =100-N
Grid No.2 voltage ng = 250 250 250 V
Grid No.3 voltage Vg3 = 0 0 0y
Anode current Iy = 177 190 205 mA
Grid No.1l current Igl = 3 6 7.5 mA
Grid No.2 current Ig2 = 28 28 28 mA
Peak grid No.1 A.C. voltage Vglp = 144 134 124 V
Grid No.l input power Wigl =_ 0.65 D73 0.8¢ W
Grid No.2 dissipation Wg2 = 7 7 7 W
Anode input power Wiaas i 177 152 123 W
Anode dissipation W, = 45 45 45 W
Output power Wy = 132 107 78 W
Efficiency n = 74.5 7055 63.5 %
OPERATING CONDITIONS R.F. class B telephony

Wavelength A >5 >5 >5 m
Anode voltage Va = 1000 800 600 V
Grid No.1 voltage Vg1 = =34 =33 =305V
Grid No.2 voltage ng = 250 250 250 V
Grid No.3 voltage V.g3 = 0 0 05V
Anode current I, = 68 85 114 mA
Grid No.2 current Ig2 = 4.5 6 7.5 mA
Peak grid No.1 A.C. voltage vglp =200 22.5 26.5 -V
Grid No.2 dissipation Wg2 e TS 10 B 15 1.9 W
Anode input power Wia = 68 68 68.4 W
Anode dissipation W, = 45 45 45 W
Output power Wo = 23 23 23.4 W
Efficiency n = 34 34 4 %
L/l‘c;cl-t.;la;ion }acto.r E m = 100 100 100 %
Grid No.l current Igl = 2 4 8 mA
Grid No.1 input power Wig1 = 0.08 0.17 0.38 W
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PE1/100

OPERATING CONDITIONS R.F. class C

anode and screen | suppressor grid

grid modulation modulation
Wavelength A >5 >5 >5.-m
Anode voltage Va =/ 5800 600 1000 V
Grid No.l voltage Vgl = -120 =120 -100 V
Grid No.2 voltage ng = 250 250 150 V
Grid No.3 voltage Vg3 = 0 0 =100V
Anode current Ia = 2420 120 72 mA
Grid No.1 current Igl =565 6.5 10 mA
Grid No.2 current Ig2 = 23 23 24 mA
Peak grid No.1 A.C. voltage Vglp = 150 150 140 V
Grid No.l input power wig1 = 20.9 0.9 135 W
Grid No.2 dissipation Wg2 =i 508 5.8 3.6 W
Anode input power Wia ' 96 72 72 W
Anode dissipation W, = 21 21 45 W
Output power Wy = 75 51 27 - W
Efficiency n = 78 75 37.5%
Modulation factor m = 100 100 100 %
Peak grid No.2 A.C. voltage ngp = 250 250 Y
Peak grid No.3 A.C. voltage Vg3p = - - 100 V
Modulation power Wod 48 36 0w
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PE1/100

OPERATING CONDITIONS as A.F. class Bamplifier and modulator, two tubes;
i (Grid No.3 connected to cathode)

Anode voltage Va = 1000 800 v
Grid No.1 voltage Vgl = -34 ~3335 v
Grid No.2 voltage ng = 250 250 v
Load resistance Raa_ = 8800 7560 Q
—_— St
Peak grid to grid voltage Vglglp = 0 84 0 68 V
Anode current ES = 2x26 2x134 2x28 2x108 mA
Grid No.1 current rIgl = 0 2x0.8 0 0 mA
Grid No.2 current Igz =1 2% 2x28 2x8 2x27 mA
Grid No.l input power wigl = 0 2x0.03 0 0w
Grid No.2 dissipation Wg2 = 2x1.3 2x7 2x2. 2x6.8 W
Anode input power Wia = 2x26 2x134 2x22.4 2x86.4 W
Anode dissipation W, = 2x26 2x37 2x22.4 2x31.4 W
Output power Wo = 0 194 0 110 W
Total harmonic distortion  diot = 5 5 = 4,5 %
Efficiency n = e 72 . 63.5 %
Anode voltage vV, = 600 A%
Grid No.1 voltage Vg1 = =33 \%
Grid No.2 voltage ng = 250 AY%
Load resistance Rians = 6320 Q
Peak grid to grid voltage Vglglp = 0 66 v
Anode current I, = 2x28 2x102 mA
Grid No.l current Igl = 0 L 0 mA
Grid No.2 current Igz 2x11 2x28 mA
Grid No.l input power Wigl = 0 0 w
Grid No.2 dissipation Wgz = 2x2.8 2x7 w
Anode input power Wia = 2x16.8 2x61.2 w
Anode dissipation W, = 2x16.8 2x20.2 w
Output power W, = 0 82 w
Total harmonic distortion dtot = 7 33 %
Efficiency n = = 67 %
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PE1/100
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813 MAINTENANCE TYPE QB2/250

R.F. BEAM POWER TETRODE

Beam power tetrode for use as A.F. or R.F. amplifier or oscillator

QUICK REFERENCE DATA.
C telegr. B teleph. Cag2 mod.
A Freq.
o | otis || Yo e 1va T woawn 1 ve [ wo w)
(v) [ccsTicas|| (v) [ccs[icas || (v) [ccCs [ICas
10 30 || 2000 | 275 2000 | 50 1600 | 180
1500 | 210 1500 | 50 1250 | 140
1250 | 170
2250 375 || 2250 70 || 2000 300
Cg, mod. AB mod. 1)
Freq.
(;) (Jgg) V, W, (W) Va W, (W)
(V) [ccsTicas|| (v) [CCs[ICAS
10| 30 | 2000 s0 2250 | 380
1500 | 40 2000 | 335
2250 75 || 1500 | 260
2500 490

HEATING : direct; filament thoriated tungsten

Filament voltage Vg = 10 5V
Filament current e 0= oy
CAPACITANCES
Grid No. I to all other elements except anode Cgl = 16.37:pF
Anode to all other elements except grid No.l C, = 14.0 pF
Anode to grid No.1 Cagl <1025 =pE

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2
with respect to grid No.l “8281 = 8.5

3.75 mA/V

0]

Mutual conductance S (I = 50 mA)
I) Without grid current; two tubes

September 1969 1



QB2/250

MECHANICAL DATA Dimensions in mm

Anode connector: 40619

Base : Giant 7-pin max68

Net weight :230g

162-175
max191

Wil v

Mounting position: Vertical with base up or down,
or horizontal with pins 2 and 6 in a vertical plane

Pages 5, 6

2) Obtained preferably from a separate source modulated with the plate supply
or from the modulated plate supply through a series resistor of

27 KQ at V, = 1250 V
43 kQ at V, = 1600 V
41 kQ at V, = 2000 V

MAINTENANCE TYPE September 1969



QB2/250

R.F. CLASS C TELEGRAPHY
C.C.S. LIMITING VALUES (Absolute limits), continuous service

Frequency f upto 30 60 120 MHz
Anode voltage ~ V, = max.2000 1500 1000 V
Anode input power Wia 7 imax. 360 270 180 W
Anode dissipation Wi max. 100 w
Anode current I = max. 180 mA
Grid No.2 voltage ng = max. 400 v
Grid No.2 dissipation Wgz = max. 22

Negative grid No.l voltage —Vg1 = max. 300 Vv
Grid No.l current Igl = max. 25 mA
Grid No.1 circuit resistance Rgl = max. 30 kQ

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 30 60 60 MHz
Anode voltage Va = 2000 1500 1250 V
Grid No.l voltage Vgl = =120 -90 =75 . N 1)
Grid No.2 voltage ng = 400 300 300 Vv
Grid No.3 voltage Vg3 = 0 0 0N
Anode current Ia =o0 180 180 180 mA
Grid No.l current Igl = 10 12 12 mA
Grid No.2 current Ig2 = 45 30 35 - 'mA
Peak grid No.l1 A.C. voltage Vglp = 205 173 160 V
Grid No.l input power Wigl = 129 19 1.7 W
Grid No.2 dissipation Wg2 = 18 9.0 10.5 W
Anode input power Wiy = 1360 270 225 W
Anode dissipation W, = 85 60 95 W
Output power Wo = 275 210 170 W
Efficiency n = 76.5 78 75:9°%

1y For A.C. filament supply
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QB2/250

R.F. CLASS C ANODE AND SCREEN GRID MODULATION
C.C.S. LIMITING VALUES (Absolute limits), continuous service

Frequency f upto 30 60 120 MHz
Anode voltage  V, - max.1600 1200 800 V
Anode input power Wia = :.max. 240 180 120 W
Anode dissipation W max. 67 W
Anode current 1% = max. 150 mA
Grid No.2 voltage ng = max. 400 A%
Grid No.2 dissipation Wgz = max. 15 W
Negative grid No.l voltage —Vgl = max. 300 A%
Grid No.l current Igl = max. 25 mA
Grid No.l circuit resistance Rgl = max. 30 kS2

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 30 60 MHz
Anode voltage Va =i+ 1600 1250V
Grid No.1 voltage Ve, | = ote0 -160 Vv 1)
Grid No.2 voltage Vas @ o4 300 300 V 2)
Grid No.3 voltage Vg3 = 0 0V
Anode current I, = 150 1507 mA
Grid No.l current Igl = 12 13 mA
Grid No.2 current Igz = 30 39:'mA
Peak grid No.1 A.C. voltage Vglp = 250 2500V
Grid No.l input power Wigl = 2.0 2.90W
Grid No.2 dissipation Wg2 = 9 10557 W
Anode input power Wia = 240 187.5 W
Anode dissipation W, = 60 47.5 W
Output power Wo = 180 140 W
Efficiency n = 75 A5
Modulation factor 1 ok e G a0 W
Modulation power Wmod = 120 YW

1) For A.C. filament supply 2) See page 2
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4-65A QB3/200

8165

R.F. POWER TETRODE

QUICK REFERENCE DATA
Freq. C telegr. Cagz mod. S B
v w v W v )
MHz a 0 a 0 a
el vl ol ol
50 3000 280 2500 230
50 1500 165 1500 140
50 600 45 600 45
220 1500 110 1500 75
30 2500 87
30 2000 77
30 1500 58
B mod. l)
Igl = Igl >0
Vi Wo V, Wo
V) (W) (V) W)
1750 175 1800 270
1500 145 1500 250
1000 80 1000 170
600 90

HEATING : direct; filament thoriated tungsten
Filament voltage Ve i 6 V

Filament current ) S T

COOLING: radiation/low -velocity air flow

CAPACITANCES

Anode to all other elements except grid No.1 Ca R T i
Grid No.1 to all other elements except anode Cgl = 8 pF
Anode to grid No.1 Cagl = 0.08 pF
1) Two tubes
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QB3/200

TYPICAL CHARACTERISTICS

Anode voltage Ny ==-.500: "V
Grid No.2 voltage ng =32 200 Y
Anode current I =5 125 A
Mutual conductance S = 4 mA/V
Amplification factor of grid No.2
with respect to grid No.1 Hgog) = S
MECHANICAL DATA Dimensions in mm
Base : Septar §
Socket : 2422 513 00001 ,_mqgi. <
— Anode connector: 40712 N ?
Net weight :85¢g ;g &
sk
B %
;
R
§: max 60.5 §
: E

Mounting position: vertical with base up or down

TEMPERATURE LIMITS (Absolute limits)

Temperature of bulb and pin seals = max: 225 =06
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QB3/200

R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits)

Premisncy o iRl ol upto 250 __upto 150 MHz
Anode voltage V, = max. 1500 max. 3000 V
Anode current I 5 = max. 150 mA
Anode input power Wiasiis max. 450 W
Anode dissipation Wi = max. 65 w
Grid No.2 voltage ng = max. 400 A%
Grid No.2 dissipation Wg2 = max. 10 w
Negative grid No.l voltage —Vgl = max. 500 A%
Grid No.l current Igl = max. 30 mA
Grid No.1 dissipation ng = max. 5 W
OPERATING CONDITIONS
Frequency f = 50 50 50 220 MHz
Anode voltage Va = 3000 1500 600 1500 V
Grid No.2 voltage ng =. 250 250 250 250% V.
Grid No.1 voltage Vgl = =100 =88 7D =85 A
Anode current I =iSwLls, 150 150 117 mA
Grid No.2 current Igz 7 8 24 40 24 mA
Grid No.l current Igl = S 12 15 12 mA
Peak grid No.1 A.C. voltage Vglp = 180 185 170 190 V
Grid No.1 input power wigl =t 008 2.0 253 8 W
Grid No.2 dissipation Wg2 =520 6 10 6 W
Anode input power Wia 0= 50345 225 90 175 W
Anode dissipation w = = 65 60 45 65 W
Output power Wo = 280 165 45 110 W
Efficiency n = 81 73 50 63 %
September 1969 3



QB3/200

R.F. CLASS C ANODE AND SCREEN GRID MODULATION

LIMITING VALUES (Absolute limits)

2 o ISR Sl A RN folan upto. 250 " upito 150 iMbe
Anode voltage V, = max. 1500 max. 2500 V
Anode current max. 120 mA
Anode input power Wiies max. 300 W
Anode dissipation Wy, = max. 45 w
Grid No.2 voltage ng E max. 400 A%
Grid No.2 dissipation Wgz = max. 10 w
Negative grid No.l voltage —Vgl = max. 500 A%
Grid No.1 current Igl = max. 25 mA

OPERATING CONDITIONS

Frequency f = .. 50 50 50 220 MHz
Anode voltage Ve =1.2500 1500 < 600 « 1500V
Grid No.2 voltage ng = 250 250 250 250 'V
Grid No.1 voltage Vgl =1=135 " 1'=125 . =120 -85 'V
Anode current Ia = e 1207120 80 mA
Grid No.2 current Ig2 = 10 15 30 27 mA
Grid No.l current Igl = 6 8 12 12 mA
Peak grid No.1 A.C. voltage Vglp S 215 22020215 185 V
Grid No.!l input power wigl =0l 1.6 2.3 8 W
Grid No.2 dissipation ng =249 3.8 TS 6.25 W
Anode input power Wia = 275 180 72 120 W
Anode dissipation W, e 45 40 27 45 W
Output power Wo = 230 140 45 75 W
Efficiency n = 84 78 62 6314%
Modulation factor m = 100 100 100 100 %
Peak grid No.2 A.C. voltage ngp = 250 250 250 250 V
Modulation power Wmod = 137 90 36 60 W
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QB3/200

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER

LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 3000 V
Anode current I‘,J1 = max. 150 mA
Anode input power Wia = max. 450 W
Anode dissipation Wa = max.. .65 W
Grid No.2 voltage ng = max. 600 V
Grid No.2 dissipation Wg2 = max. 10 W
Grid No.1 circuit resistance Rgl = max. 250 kQ

OPERATING CONDITIONS

Frequency f = 30 30 30 MHz
Anode voltage Vehots 2500 2000 1500 A%
Grid No.2 voltage ng = 405 450 480 A
Grid No.1 voltage 1) Vgl = -88 -100 -86 A%
Peak grid No.l A.C. voltage Vglp = 0" 2165 0 190 L fls 578 B
Anode current L = 7 702280 30 90 mA
Grid No.2 current Ig2 = = 2 = 280 3 mA
Grid No.1 current Igl = = 8 =20 = 15 mA
Grid No.2 dissipation Wg2 = = NS - 26 - 13.5 W
Grid No.1 input power wigl = e A =380 2.3 W
Anode input power Wia =42.5 175 44 160 45 135 W
Anode dissipation Wa =425 60 44 60 45 60 W
Output power 2) Wl = 0 87 e 77, 0 58 W

l) To be adjusted for the stated zero signal anode current

2) Useful power in the load measured in a circuit having an efficiency of about
79:%.

September 1969 )



QB3/200

AF. CLASS B AMPLIFIER AND MODULATOR

LIMITING VALUES (Absolute limits)

Anode voltage N, es i amax 08000 v
Anode current Ly = max. 150 mA
Anode dissipation Wy =t max, 65

Grid No.2 voltage ng = max. 600 V
Grid No.2 dissipation Wg2 = max. 20
Negative grid No.1 voltage ! —Vgl =semax 1 800¢ V.
Grid No.l current Igl = max. 20 mA
Grid No.1 circuit resistance Rgl = max. 250 kQ

OPERATING CONDITIONS, two tubes. Ig i 0
o = 1750 1500 1000 A%
Vg2 = 500 500 500 v
Vv = —L15 -110 ~-100 v
g1
Kia. e 20 15 9 k2
i s PRSI S e A e,

Vglglp = 0 180 0 170 0 170NV
I = 2x20 2x85 2x30 2x90 2x30 2x85 mA
Igz = - 2x11:5 = 2x10 = 2x1 5. mA
Wgz = = 2x6 = 2%5 = 2% 79 W,
Wia = 2x35  2x150  2x45  2x135  2x30  2x85 W
W =4.2x35 2x62.5 2x45 2x62.5 2x30 2x45 W
Wo = 0 175 0 145 0 80 W
n = & 59 5 54 - 47 %
dtOt o = 4.5 = 3 = 3 %
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QB3/200

AF. CLASS B AMPLIFIER AND MODULATOR (continued)

OPERATING CONDITIONS, two tubes. Igl >0

Anode voltage
Grid No.2 voltage
Grid No.1 voltage
Load resistance

Peak grid to grid voltage
Anode current

Grid No.2 current

Grid No.1 current

Grid No.2 dissipation
Grid No.1 input power
Anode input power
Anode dissipation

Output power

Efficiency

Total harmonic distortion

Anode voltage
Grid No.2 voltage
Grid No.1 voltage
Load resistance

Peak grid to grid voltage
Anode current

Grid No.2 current

Grid No.1l current

Grid No.2 dissipation
Grid No.1 input power
Anode input power
Anode dissipation

Qutput power

Efficiency

Total harmonic distortion

1800 1500

250 250

-50 -45

20 14
0 180 0 200
2x25 - 2x110 2x30 - 2x125
- 2x15 o 2x20
0 2x9 0 2x10
- 2x4 - 2x5
0 2x0.8 0:59%0- 0
2x45 2x198  2x45 2x188
2x45 - 2x63 . 2x45 = 2x63
0 270 0 250
-~ 68 - 67
- 5 - 6

1000 600

250 250

-40 -40

6.8 3.6
0 210 0 240
2x30;.7:2x150; - 2%x30: " 2x150
- 2x30 - 2x40
01 s2xid 0 v2x15
- 2x7.5 - 2x10
Q2] 3 0. 2x1.6
2x30  2x150 - 2x18 2x90
2x30 . 2x65 = 2x18 2x45
0 170 0 90
- 57 - 50
- 6 - 10

]

kQ
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QB3/200
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6155 QB3/300

R.F. POWER TETRODE

QUICK REFERENCE DATA
X Freq. C telegr. B teleph. | Cag, mod. B mod.l)
v w v w v W v w
MH: a (o 2 a o aa o a (o]
m) | MH2) | oy oy | B | ow | @ | W W | W)
2.5 120 3000 375 3000 58 2500 300 2500 550
259 120 2500 375 2500 55 2000 225 2000 550
2.5 120 2000 | 275 | 2000 | 54 | 1500 | 157 1500 | 455
2.5 120 1500 110
2 150 2500 | 360
1.5 200 2000 | 225

HEATING : direct; filament thoriated tungsten

Filament voltage Vet 95N
Filament current et
COOLING: Radiation/low-velocity air flow
CAPACITANCES
Anode to all other elements except grid No.1 Ca = 3 I
Grid No.1 to all other elements except anode Cgl = 10.8 pF
Anode to grid No.1 Cag1 = 0205 pE
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2
with respect to grid No.1 Hgogy 6.2
Mutual conductance S(I; =40mA) = 2.2 mA/V

1y Two tubes; I, > 0

g1
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QB3/300

TEMPERATURE LIMITS (Absolute limits)

Temperature of anode seal ="max: 220 °C
Temperature of pin seals = max. 180 ©C
Bulb temperature = vmax. 350 .::9G
COOLING

In general cooling of the tube is not necessary at normal ambient temperature
at frequencies below 50 MHz. :
When the tube isused at or near maximum values at frequencies above 50 MHz ,
it will be necessary to direct a low-velocity air flow on the anode seal and the
bottom of the envelope.

In order to prevent overheating of the screen-grid pins by high-frequency cur-
rent it is recommended to include both screen-grid socket connections in the

circuit.

MECHANICAL DATA Dimensions in mm
Base : giant 5 p ma)g 3"2

Socket : 2422 512 01001

— Anode connector: 40712

Net weight o 1 L

Mounting position: vertical with base up or down
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QB3/300

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

L RN S R £ iapito 420, upto 170 g to M. Mile
Anode voltage V, = max.3000 max.2500 max.2200 V
Anode input power Wiy = max. 625 max. 560 max. 435 W
Anode current 1o max. 225 mA
Anode dissipation Wy sas max. 125 1) W
Grid No.2 voltage Vg2 = max. 400 \'%
Grid No.2 dissipation Wgz = max. 20 w
Negative grid No.1 voltage —Vgl max. 500 v
Grid No.l current Igl = max. 15 mA
OPERATING CONDITIONS
Frequency f <120 <120 <120 <120 MHz
Anode voltage Vg = '3000.+ 25007 20001500 ¥
Grid No.2 voltage ng = 350 350 350 350 V
Grid No.1 voltage Vgl =" =150 =150 +1002: '=1505" ¥V
Anode current 5 = 167 200 200 110 mA
Grid No.2 current Ig2 = 30 40 50 56 mA
Grid No.l current Igl' = 6.5 9 9 8 mA
Peak grid No.l1 A.C. voltage Vglp = 300 330 260 225 =N
Grid No.l input power wigl = 2 3 2.4 17 W
Grid No.2 dissipation Wg2 = 10.5 14 17.¢5 19.6 W
Anode input power Wi = 500 500 400 165 W
Anode dissipation W, = 125 125 125 S5 W,
Output power W, =0 375 375 275 110 W
Efficiency n = 79 75 69 67 %
1y Anode red hot, temperature = 850 °C
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QB3/300

R.F. CLASS B TELEPHONY

LIMITING VALUES (Absolute limits)

Frcviiey it SERED upto 120 " upio 170 upto 200 Mk
Anode voltage V, = max.3000 max.2500 max.2200 V
Anode input power wia' = max. 200 " ‘max. 190 “max. 150 W
Anode current | e max. 135 mA
Anode dissipation Waiiz max. 125 1) w
Grid No.2 voltage ng = max. 400 A%
Grid No.2 dissipation Wg2 = max. 14 w

OPERATING CONDITIONS

Frequency £ <120 <120 <120 MHz
Anode voltage V, = 3000 2500 2000 V
Grid No.2 voltage Vg2 = 350 350 350 V
Grid No.1 voltage Vgl = -50 =50 =50
Anode current L = 60 70 83 mA
Grid No.2 current y Ig2 = 1 1 1.5 mA
Peak grid No.1 A.C. voltage Vglp = 50 55 69 V.
Grid No.2 dissipation Wgz = 0.35 0.35 0252 W
Anode input power Wia = 180 175 166 W
Anode dissipation Wy = 122 120 112 W
Output power Wo = 58 55 54 W
Efficiency n = 32 315 32509
Modulation factor m = 100 100 100 %
Grid No.1 current Igl = 4.5 4 4 mA
Grid No.l input power Wigl = 0.45 0.44 052 W

l) Anode red hot, temperature = 850 °C

4 “ I l September 1969



QB3/300

R.F. CLASS C ANODE AND SCREEN GRID MODULATION
LIMITING VALUES (Absolute limits)

Hfeguglicy L L s i At 230, Upte: 190 1ice 900, il
Anode voltage V, = max.2500 max.2100 max.1800 v
Anode input power Wiz = max. 415 max. 375 ‘max. 290 W
Anode current Ia s max. 200 mA
Anode dissipation Wp = max. 83 w
Grid No.2 voltage ng = max. 400 A%
Grid No.2 dissipation Wg,, = max. 20

Negative grid No.l voltage -Vg; = max. 500 Vv
Grid No.l current Igl = max. 15 mA

OPERATING CONDITIONS

Frequency f <120 <120 <120 MHz
Anode voltage Va = 12500 2000 1500 V
Grid No.2 voltage ng e 150, 350 300 V
Grid No.l voltage Vgl = =210 -220 =150 .V
Anode current L =lEn152 150 160 mA
Grid No.2 current Ig2 = 30 33 33 mA
Grid No.1 current Igl = 4.5 5 10 mA
Peak grid No.1 A.C. voltage Vglp = 380 390 250 V
Grid No.l input power Wigl = 7 2 25 W
Grid No.2 dissipation Wgz =05 1125 10 W
Anode input power Wia = 380 300 240 W
Anode dissipation W, = 80 75 83 W
Output power Wo = 300 225 157 W
Efficiency n - 79 75 65 %
Modulation factor m = 100 100 100 %
Peak grid No.2 A.C. voltage ngp = 300 300 255"V
Modulation power Wmod = 190 150 120 W
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QB3/300

AF. CLASS B AMPLIFIER AND MODULATOR. Igl =0
LIMITING VALUES (Absolute limits)
Anode voltage o = max. 3000
Anode current I = hmaxyvi 225
Anode dissipation W, = max. 125
Grid No.2 voltage ng = max. 600
Grid No .2 dissipation Wg2 = max. 20
Negative grid No.1 voltage —Vg1 max. 500
Grid No.1 circuit resistance Rgl = max. 150
OPERATING CONDITIONS , two tubes
Vi = 2500 2000 1500
Vgl = =97 =955 -9%4
ng = 600 600 600
Raa,, = 25 1756 12
Vglglp = 0 190 0 186 0 185
Iy = 2x30 2x108 2x30" . 2xL11 2x30 2x109
Igz = 2x0.1 2x13:" - 2x01 2%12 " 2x0 ke 2% 3 h
Wg2 = 2x0.1 2%7.8 - 2x0.1 9% 2 2x0.1 2x8.1
Wi = 2x75 2x270 2x60  2x222 2x45 2x163
Wy = 2x75 0 2%97+:5 2x60 2x92 2x45 2x78
Wa = 0 345 0 260 0 170
n = - 64 - 585 - 52
d & 5 4.0 = 3.6 o 3.5

1) Anode red hot, temperature = 850 °C

mA
wl)

kQ2

mA
mA
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‘ ‘ QB3/300

AF. CLASS B AMPLIFIER AND MODULATOR. Igl >0

LIMITING VALUES (Absolute limits)

Anode voltage Va = max. 3000 V

Anode current Iy = max. 225 mA

Anode dissipation W= max ' <125 wl)

Grid No.2 voltage ng = max. 400 V

Grid No.2 dissipation Wg2 = max. 20

Negative grid No.1 voltage —Vgl = maxi>. 00 ¢V

OPERATING CONDITIONS , two tubes
Vi e E 2500 2000 1500 Vv
Vgl = -51 -50 -48 \'
ng = 350 350 350 v
Raa,\, = 20 b2 7152 k2
Vglglp = 0 240 0 296 0 330 V
I = . 2x30 2x151 2x30 2x197.5 2x30 2x227.5 mA
Igl = 0 2x8.8 0 2x12 0 2x16 mA
Igz S 2% B ¥ 2x18  2x0.15 2x32.; 2x0.25 2x42 mA
wig1 = 0 2x0.9 0 2x1.6 0 2x2.4 W
Wgz = 0 2x6.3 2x0.1 2x11.2 2x0.1 2x15 W
Wia =50 2% 75y 2%377.5 2x60 2x395 2x45 2x341.5 W
W, =1 1e2%75 2x102:5 2x60 2x120 2x45 2x114 W
Wo = 0 550 0 550 0 455 W
n & & 72.5 = 69.:5 - 66.5 %

= = 5 - 5 - 5 %

1) Anode red hot, temperature = 850 °C
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QB3/300
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QB3/300GA 4-125A

R.F. POWER TETRODE

MECHANICAL DATA
Base : Metal-shell Giant 5p iy i gl

— Socket: 2422 512 01001

. max62¢
9¢

132-144
max 125

min

For further data and curves of this type
please refer to type QB3/300

1 ” || September 1969



6156 QB3.5/7750

R.F. POWER TETRODE

QUICK REFERENCE DATA
A Freq. C telegr. B teleph. Cag2 mod. B mod. 1)
Va Wo A% W V. w A% A
m MHz a (] a (0] a [¢]
m | M) |y wm | »wm| | w|] o|w
>4 =5 4000 | 1000 | 4000 | 126 | 3000 | 510 3000 | 1240
3000 800 | 3000 | 125 | 2500 | 375 2500 | 1140
2500 575 | 2500."] "125 2000 974
25 120 2500 500 1500 660
HEATING : direct; filament thoriated tungsten
Filament voltage Vg = Y
Filament current If = 1401 A
COOLING: radiation/low-velocity air flow
CAPACITANCES
Anode to all other elements except grid No.1 C, =. /4.5 pF
Grid No.1 to all other elements except anode Cgl S AR e
Anode to grid No.1 Cagl 7:0:12 " pF
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2
with respect to grid No.1 Hgog) =5 Al
Mutual conductance S(I3=100mA) = 4 mA/V

1
) Two tubes
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QB3.5/750

TEMPERATURE LIMITS (Absolute limits)
Temperature of anode seal
Temperature of pin seals

Bulb temperature

COOLING

max.

max.

max.

220 °C
180 °cC
350.19C

In order to keep the temperatures below the maximum permitted values a low-
velocity air flow has to be directed to the anode seal and the bottom of the

envelope

In order to prevent overheating of the screen-grid pins by high -frequency current
it is recommended to include both screen-grid socket connections in the circuit

MECHANICAL DATA

Base . Giant 5p
Socket : 2422512 01001
— Anode connector : 40712
Net weight s 185
a

Mounting position: vertical with base up or down

Dimensions in mm

max 87

2

O

127%6

max T

722 8788
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QB3.5/750

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

Eroleey f __..¥pto 75iupto 100;upto 120 MHz
Anode voltage Va = max.4000 E max. 3300 E max.2500 V
Anode input power Wia = max.1250 g rnax.lOOOé max. 750 W
Anode dissipation Wa = max. 250 w
Anode current T 1 max. 350 mA
Grid No.2 voltage Vgy = max. 600 v
Grid No.2 dissipation Wg2 = max.. '35 w
Negative grid No.1 voltage —Vgl i max. 500 A%
Grid No.1 current Igl = max. 20 mA
OPERATING CONDITIONS
Frequency f = 75 75 75 MHz
Anode voltage Ve 4000 3000 2500 V
Grid No.2 voltage Vg, = 500 500 500 V
Grid No.1 voltage Vgl = =225 -180 -150 V
Anode current | PO 312 345 300 mA
Grid No.2 current Ig2 = 45 60 60 mA
Grid No.1 current Igl % 9 10 9 mA
Peak grid No.1 A.C. voltage Vglp = 303 265 220 V
Grid No. 1l input power wigl 2.5 2.4 1842w
Grid No.2 dissipation Wg2 = 2255 30 30 W
Anode input power Wisi'= 1248 1035 750 W
Anode dissipation Wa 3 248 235 175 W
Output power W0 = 1000 800 575N
Efficiency n = 80 77 Pl
772 2781
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QB3.5/750

R.F. CLASS B TELEPHONY
LIMITING VALUES (Absolute limits)

Fremienby! f__.._upto 75iupto 100fupto 120 MMz _
Anode voltage Va = max.4000 i max. 3300 g max.2500 V
Anode input power Wia = max. 400 E max. 320 : max. 240 W
Anode dissipation Walis max. 250 w
Anode current Iy = max. 250 mA
Grid No.2 voltage ng = max. 600 v
Grid No.2 dissipation Wgz = max. i'23 W

OPERATING CONDITIONS

Frequency f = 75 75 75 MHz
Anode voltage Nealns 4000 3000 2500 V
Grid No.2 voltage ng = 500 500 500 V
Grid No.1 voltage Nyl w -100 -90 -84 V
Anode current 13 = 94 125 150 mA
Grid No.2 current Ig2 = 0 0 0 mA
Peak gridNo.1 A.C. voltage Vglp = 55.5 61 66 V
Anode input power Wiag = 376 375 375 W
Anode dissipation W= 250 250 250 W
OQutput power Wains s 126 125 125 W
Efficiency n = 33.5 33 33 %
Modulation factor m = 100 100 100 %
Grid No.1 current Igl = 0% 2 5.5 mA
Grid No.1 input power Wigl = 0.06 %25 0.7 W
Grid No.2 dissipation Wg2 = 4 3.8 6 W
7Z2 2782




QB3.5/750

RF. CLASS C ANODE AND SCREEN GRID MODULATION
LIMITING VALUES (Absolute limits)

Biemupey. - iU s £ __.__upto 75! upto 100! upto 120 MHz
Anode voltage V.5 anax. 32005 max.2600§ max.2000 V
Anode input power Wija = max. 825 E max. 660 E max. 500 W
Anode dissipation Wl = max. 165 W
Anode current L ~ max. 275 mA
Grid No.2 voltage ng & max. 600 v
Grid No.2 dissipation Wg2 = max. 35 W
Negative grid No.1 voltage —Vgl = max. 500 v
Grid No.l1 current Igl = max. 20 mA

OPERATING CONDITIONS

Frequency f = 7S 75 MHz
Anode voltage Va = 3000 2500 V
Grid No.2 voltage ng = 400 400 V
Grid No.1 voltage Vgl = =310 -200 V
Anode current I = 225 200 mA
Grid No.2 current Ig2 = 30 30 mA
Grid No.1 current Ig1 = 9 9 mA
Peak grid No.l1 A.C. voltage Vglp = 400 280 V
Grid No.1l input power Wigl 5 3=3 2:3 W
Grid No.2 dissipation Wgz = 12 12 W
Anode input power Mg, = 675 500 W
Anode dissipation W, = 165 125 W
Output power Wo = 510 375 W
Efficiency n = 75.5 oGy
Modulation factor m = 100 100 %
Peak grid No.2 A.C. voltage ngp = 350 350 OV
Modulation power Wmod = 344 256 W
7Z2 2783
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QB3.5/750

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

A o G S G G S oo PR b £
Anode voltage Va = max. 4 kV
Anode current T =4 max. 350 mA
Anode input power Wia = max. 12500 W
Peak anode dissipation Wap = max. 275 W1
Anode dissipation w 407 max. 250 W
(Averaging time Tay =  max. 5 sec)
Grid No.2 voltage ng = max. 600 V
Grid No. 2 dissipation Wg2 = max. 35 W
Grid No.1 circuit resistance Rgl = max. 250 k2

OPERATING CONDITIONS

f il 30 30 30 30 30 MHz
Y. - 4 3.5 4 3.5 3 25 Ly
Vg, = -105 ~110 -105 -98 -94 -91. . ¥
Vgg = 580 | 600 | 500 | 500 | 500 | 500 v
Vgip = 0 105 | 0 110 | 0 105 | 0 98 | 0 9 | 0. 9y
1,5.:= 50 182/ 50 207" 50 164’ 50 164’ |50 164 ' 50. 163 mA
B oo 00 W ot o ol wdelin ol o wwk
Ly 009 | 0 anli0 | P91 a0y B i ms

Wig1= 0 0 0 0 0 0 0 0 0 0 0 ow
W == 0 5| 07.2| 0 4‘ 04.5I 0 5| 0. 5.3 W

Wia =200 730 | 175 725 | 200 660 | 175 575 | 150 490 | 125 410 W
W, =200 220,175 235 | 200 200| 175175 l 150 157 | 125 140 W
W= 1 510 l - 49 ' - 460 - 400 - 333 -, 270W
n = - 69|— 67'— 70‘— 69,— 68‘— 66 %
l) Max. value during a modulation cycle. 772 2784

o



QB3.5/750

AF. CLASS B AMPLIFIER OR MODULATOR
LIMITING VALUES (Absolute limits)

Anode voltage VS = max. 4 kV
Anode dissipation Wa = smax =280 YW
Anode current Iy = max. 350 mA
Grid No.2 voltage ng = max. 6001)V
Grid No.2 dissipation Wg2 = max. 35 W
Negative grid No.1 voltage —Vgl = max. 500V
Grid No.1 current Igl = max. 5 30 unA
Grid No.1 circuit resistance Rgl = max. 2505 kS

OPERATING CONDITIONS, two tubes. Igl >0

V. . 3000 2500 2000 1500 v
A 300 300 300 300 v
Vg, - -55 -51 -49 -45 v
Bl ™ 14 9.2 6.6 | 4.55 %)
Verelp * 0 280 0 306 0.7 -a08 o igasy
& . 2x50 . 2an75 ) aee0 el Bash. 2347 | sus0 . BesaT b
Lot s 0 2x34.5| 0 2xa4| 0. 2x58]: 07 Basl mA
1. - 0 2xI5 | 0 2x21 | 0 2x27 | 0 2x28 mA
Wig, - 0 2x1.9 0 2x2.9 0 2xa' o0 4w
Wg, = 0 2105 o 23] 0 2165 0 w75 W
Wia = 2x150  2x825 | 2x125 2x780| 2x100  2x694| 2x75  2x520 W
W, = 2xI50 2x205, 2x125 2x210 2x100 2x207, 2x75 2x190 W
We - = 0 1240 | 0 1140 0 974| 0 660 W
Ao % 5 5 | o 5] 4 ARRRC 5 %
n wiGSE AT TR (I

l) ng = max. 1000 V, when the temperature of the pin seals is max. 120 °C
7Z2 2785
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QB3.5/750

AF. CLASS B AMPLIFIER OR MODULATOR

LIMITING VALUES. See page 7.

OPERATING CONDITIONS, two tubes. Igl =0

Va

Veo

3000 2500 2000 1500 v
500 500 500 500 v
-94 -91 -88 -85 v
22 18 14.5 10 kQ
s 173| 0 167 V
2x50 2x155| 2x50 2x155 I 2x50 2x150| 2x50 2x150 mA
0:72x10 | 0-%2x10%5 ' 0l 2x%14'5 I 0 2x15.5 mA
0 265 0 2x5.3| 0 2x7.3[ 0 2278 W
Bl e b e e
2x150 2x147 | 2x125 2x132| 2x100 2x105| 2x75  2x91 W
0 63| 0 S0 0 30 0 28 W
S DS e 3%
Aa i N R e e
7Z2 2786
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4-250A QB3.5/750GA

R.F. POWER TETRODE

MECHANICAL DATA Dimensions in mm
Base : Metal-shell Giant 5p

max87
Socket: 2422 512 01001

19,
g7

o}

150-161
max 142

e
| |
—f

n

For further data and curves of this type
please refer to type QB3.5/750
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QB4/1100

7527
R.F. POWER TETRODE
QUICK REFERENCE DATA
e C telegr. Cag2 mod. B S.S.B. B AF.
MHz) b va ]l We ]V, Wo I V1 W Va, Wo(W) 2)
MW || WO wl W [T50] 40
30 3650 | 7651) 4000 | 1750 | 1540
75 4000 | 1100 | 3000 | 630 3500 | 1650 1330
3000 800 | 2500 | 510 3000 | 1375 1110
2500 640 | 2000 | 380 2500 | 1110 850
100 4000 800
3500 650
110 4000 | 650
3500 | 600
3000 | 500
HEATING: direct; thoriated tungsten filament
Filament voltage N = BN
Filament current Ie o= ild d By
CAPACITANCES
Grid No.1 to all other elements except anode Cgl = 1207 pE
Anode to all other elements except grid No.1 C, = 4.9 pF
Anode to grid No.1 Cagl 0.12  ‘pF
TYPICAL CHARACTERISTICS
Anode voltage Vo = 2500 V
Grid No.2 voltage ng =0.98500 =V
Anode current I = 100 mA
Mutual conductance S = 4.0 mA/V
Amplification factor of grid No.2
with respect to grid No.l Hgogy = 5.1

1) Intermittent service, ICAS
2) Two tubes

September 1969



QB4/1100

— Anode connector: 40712

COOLING : radiation and forced air

At anode dissipations up to 250 W a low velocity air flow directed on the anode
seal and the base generally will provide sufficient cooling. At higher dissi-
pations the glass chimney should be used for circulating forced air along the
bulb. At 400 W anode dissipation at least 0.4 m3/min air should be passed
through the chimney. For this purpose the static pressure below the chassis
should be min. 5 mm water pressure if coolingis arranged in the recommended
way (see figure below).

TEMPERATURE LIMITS (Absolute limits)
mnax. 350/, 9C€
max. 220 ©°C

n

Bulb temperature

"

Temperature of anode seal

Temperature of pin seals max. 180 ©C

MECHANICAL DATA Dimensions in mm
Base : Giant 5p. 1002 <
Socket 1 2422 512 01001 s

Chimney : 40666 \
Net weight :190 g | “

12716
102

Mounting position: vertical with base up or down

) April 1972



QB4/1100

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

Frequency f upto 110 MHz
Masigien 0 T Va - max. 4000 V
Anode input power Wi =imax 14000050,
Anode dissipation Wo o = a5 400 W
Anode current Ia = max. '350 (mA
Grid No.2 voltage ng = .max. 600 V
Grid No.2 dissipation Wg2 = max. 35 W
Negative grid No.1 voltage —Vg1 = max,- 500V
Grid No.l current Igl =2 max, 25 mA

OPERATING CONDITIONS

Frequency 1 = 05 75 75 410071100 MHz
Anode voltage Va = 4000 3000 2500 4000 3500 V
Grid No.2 voltage ng =000 50075007 ;500 500 BV
Grid No.1 voltage : Vgl =im 2205 1290 =200 = LG0T TN
Anode current Iy = 5880138000 1850112705 250 e
Grid No.2 current Ig2 = 125 30 35 16 17 mA
Grid No.l current Ig1 = 6 61625 19I5 9 mA
Peak grid No.l

A.C. voltage Vglp =805 1305: 1" 290155240 2350V
Grid No.l input power Wigl B Lt B A 1.8 2 T8 W
Grid No.2 dissipation Wgz = <1205 } Eoner Bt 8 50850 W
Anode input power W;, = 1400 1050 875 1080 875 W
Anode dissipation Wi o503000 1250.0.°235 280 - 225 W
Output power W =0 0.000:7/800 1 : 17640 : 800 5. 650/ W
Efficiency n = 78.5 76 73 74 74 %

September 1969 Il || 3



QB4/1100

R.F. CLASS C ANODE AND SCREEN GRID MODULATION

CCS = continuous service ICAS = intermittent service

LIMITING VALUES (Absolute limits; carrier conditions with m = max. 100 %)

CCS ICAS
Frequency f upito U 7B 30 MHz
Anode voltage Voo = max. 3200 /.4000 -V
Anode input power Wia = max. 880 1100 W
Anode dissipation W, #imax. 270 270 W
Anode current I; o =amax =275 275 mA
Grid No.2 voltage ng = max. 600 600 V
Grid No.2 dissipation Wg2 =AYy - 35 35 W
Negative grid No.1 voltage —Vgl = max. 500 500 V
Grid No.1 current Igl = max. 25 25 mA
OPERATING CONDITIONS Grid No.2 modulated with transformer
cCs ICAS

Frequency f T D 73 30 MHz
Anode voltage Va = 3000 2500 2000 3650 V
Grid No.2 voltage ng = 500 500 500 500 V
Grid No.1 voltage Vgl = =220 -220 -220 -225 V
Anode current I, =275 275 275 275 mA
Grid No.2 current Ig2 = 36 38 40 30 mA
Grid No.l current Igl = 6 6 6 6 mA
Peak grid No.1

A.C. voltage Vglp = 305 308 305 308 V
Grid No.1 input power Wigl =156 1507 156 1o W
Grid No.2 dissipation Wg, =518 19 20 15 W
Anode input power Wia: - T 0829 688 550 1000 W
Anode dissipation W, = 195 178 170 235 "W
Output power Wo = 630 510 380 765 W
Efficiency n = 76 74 69:76.5. %
Modulation depth m = 100 100 100 100 %
Peak grid No.2

A.C. voltage ngp = 400 400 400 400 V
Modulation power Wmod = 413 344 275 500 W

4 “ “ September 1969



QB4/1100

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

Frequency f upto 110 MHz
nodevollage. o o eyl el G
Anode input power Wi, = max. 1400 W
Anode dissipation W, = max. 400 W
Anode current 1 = max. 350 mA
Grid No.2 voltage ng = max (- 830N
Grid No.2 dissipation Wgz = max. 351 4W
OPERATING CONDITIONS
Frequency f = 60 MHz
Anode voltage Va = 4000 A%
Grid No.1 voltage Vgl = -130 A%
Grid No.2 voltage ng = 705 \'
A single double
signal Fone Fone
signal  signal
Peak grid No.1 A.C. voltage Vglp 0 130 = A%
Anode current I, = 65 250 175:;-mA
Grid No.2 current Igz = - 10 7i s mi
Grid No.l current Igl = 0 0 D dmA
Grid No.2 dissipation Wg2 = - 7,05 4.95 W
Anode input power Wia = 260 1000 700 W
Anode dissipation W, = 260 350 375 W
Output power W = 0 650 325 W
Efficiency n - - 65 46.5 %
September 1969 S



QB4/1100

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
OPERATING CONDITIONS (continued)

f = 60 60 MHz
Va = 3500 3000 A%
Vgl = -135 -140 Vv
ng = 750 810
single double . single double
szier;)l tone tone sie:;:l tone tone

£ signal signal g signal  signal
Vglp = 0 135 = 0 140 - \%
I = 75 280 200 90 300 215 mA
Ig Bl - 12 8.4 = 13 1057 mA
Ig1 = 0 0 0 0 0 0 mA
Wg2 = = 9 6.3 - 122 8D W.
Wiy o= ©..08263 980 700 270 900 645 W
W=k 208 380 400 270 400 395 W
Wi 0 600 300 0 500 250 W
n = = 61.2 43 = 55.5 38.8 %

AF. CLASS B AMPLIFIER
LIMITING VALUES (Absolute limits)

Anode voltage V.5 max.;40007 'V
Anode dissipation Wy = max.t 400 W
Anode current I = max. 350 mA
Grid No.2 voltage Vg, = max. 800 V A
Grid No.2 dissipation Wg2 = max. 35 W
Grid No.1 current Igl = max. 25 A

For Operating conditions please refer to pages 7 and 8

1) ng = max. 1000 V if the pin seal temperature is kept below 120 °C

6 September 1969



QB4/1100

g e S

G €9 =
OTTT 0
0T€XT 8€CXC
SL8XT 8€TXT

16°0XC O
STXg =
LXg 0
0€XZ =
0S€XT S6XT
062 0
RS
0008
SL-
00S
00Se

g 89 =
SLET 0
C9EXT 0LTXC
0SO0TXZ  0LTXC
c8°'0Xc O
0TX¢ =
S°9Xg 0
02xg =
0SEXT 06XT
76T 0

S°L9 = S'89 = = u Aoua1o1j3dg
0S91 0 0SLT 0 = om xamod nding
[010)2.94 08CXT 00PX2T 0CEXT = M uonledissip apouy
STCIXZ 08CXC  SLTIXZT (0TEXC = Blm xamod Jndut apouy
6" 0XC 0 80X 0 = 5:5 xomod ndur 1°oON pPrIo
0TX¢T = 01XC - = = Nma uo1jedissip g ON PlIH
S 9X%¢ 0 9Xg 0 = de JU2XIND T°ON P1IH
02x¢ = 0TXT = = NMH JUaIIND Z°ON PlID
0S€XT 08X¢ 6TEXT 08%¢ = i JUSIIND Spouy
s0e 0 062 0 _ 91818, . a%ej0n 10V
p1a8 03 p1ad yeaq
00€TT 000ST ey 90UBISISOI PBOT
S8- 06— = 5> 28e110A T°ON P119
00S 00S = Nw> 23e1]0A Z°ON P1ID
00S¢ 000% = A a8e1joA apouy

(soqn1 om1) udIn> prad Yum SNOLLIANOD ONLLVIIIO

(ponunuod)  YHMITIWY g SSVTID A’V

September 1969



QB4/1100

%

=i ics

S €S =
0S8 0
0LEXT 8€TXT
S6LXC 8ETXT
L’ 8XT =
9°TTXC &
81EXC S6XT
09¢ 0
IR ST
0089
(9]0 e
0SL
00S2

8¢S e <'c9 = 99 = = b Aouaronyryg

0111 0 0geT 0 0pST 0 = om xomod nding

00%XT 0¥TxT 00%XT SYTXT 00¥XC ovexe = M uoijedissip spouy

SC6XC 0vcxe S90TXg  SPTXT OLTIXZ OPTXC = Bim Tomod ndut apouy

€°0TX¢T = ¥ 01XT = 2 1IXC - = NM>> uo13edisSsIp g*ON P1ID

11XT ~ S EIXC = SIXC = = NwH JUa1INd 7' ON Plio

8TE€XT 08Xt SOEXT 0LXT £6TXT 09xz = By JUSIIND dpouy
bLT 0 062 0 00€ o = 91818, ogeon gy

p1a3 03 prad yeaq

0068 00STT 00SHT =i Py 90UBISISAI PROT

LET= SPi- 0S1- = ~m> a23e310A T1°ON P1ID

0sL 0SL 0SL oy aSel104 7°ON PLID

000§ 00S€E 000% = A a8e1104 Spouy

(s2qn1 om3) JUSIIND Pri3d NOYIM SNOLLIANOD ONLLVIAIO

(penunuoo)  YAEITAWYV € SSVID A’V

September 1969



QB4/1100

‘I & s 7Eaass, N
V“\\ - '..d'v’ 1
L "IP ». ?
(AT ] 125 Ig,=1000V HS
= N
3 190V 3
|
75
i
v 50V
A !
2 v.d & 25V
|
" 8 ')l
2 V.
25V
7. lEl
7 ia' V
. 72y
i 1007
=22 25y
[ 4 ! POV
0 175V
0 1 2 3 4 5 W kV) 6
7Z03161—17.2.d/aaq,
Igz
(A)
I ¥, = 1000V
Vo= 1t 92=
I
200V
150V <
2
100V !
1|
|
|
s0v
1 1
ov.
RN
=50/ T NN
—100V4 == =
~150v. 15} ;
0) . ;
0 1 2 3 4 Vo (kV) 5

September 1969 “ 9



QB4/1100

Igy §
(mA) §
|
100 5
S
\ Vg2 =1000V I
50 = a1
. 0y
\ ] = 100V
—— = 150V
0 200
—50
0 1 2 3 4 ValkV] 5
L V7= 500V T
4) Vo= R
3 — & 2101 E
- = | 7715!/ §
- o ] lﬂlnIV %
I 1
= — i
= = 125V
2 > et = s A
: — =] 100v
e > H
= it
1
o
1HE 5
oy
23
50V
= ~75V
0 100V
0 1 2 3 4 Vo (kV) 5

10 I | | | September 1969



QB4/1100

7203160~17.2.d/0aj].

192
(4)
1.5

Vg] ”
200V

&

S

<
I
"

o
O
A

3
<
I'
7

AV ITANTA
/
/

]
M iimi

0 1 2 3 4 W, (kV) 5

=
R
7l05/P°T L1-S9IE0ZL

0.4

¥

0.2 L]

= sl

0 1 ‘\l[I L1
1 }iR 3 4 VolkV) 5

o
ov 25v 50v 75V

September 1969 11



QB4/1100

7203164—17.2.d/aajj.
v TR T
I
AR
ol [N L i Ll 0._2_A
- ‘I ] 2.5A4 11 10.15A
: x = 0'1A=
h 5 1 24
1008t ey
— i = :105
; =X 1.5A
Pa
& 1A
0
0.5A
—100
0A
—200| Lt
——IgpH
Vga=500V -]
—300|
0 2 3 Vo(kV) 4

September 1969



4-400A

QB4/1100GA
8438

R.F. POWER TETRODE

MECHANICAL DATA

Base : Metal-shell Giant 5p s g Rl
Socket: 2422 512 01001 max 87
19
o}
N
B E
‘i::::::
| v
b0 0.0 0O ‘:I
g £
=~IIN
L 475
. max691 |

For further data and curves of this type
please refer to type QB4/1100
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QB5/1750

R.F. POWER TETRODE

QUICK REFERENCE DATA
For communication
A Freq. C telegr. Cagy mod Cg, mod
v w v W Vv Wo
o MH a o a o a
chee kL T TR SR T e
5 60 5000 1760 4000 1200 4500 400
4000 1410 4000 330
A Freq. B single side band Bmod l)
v w v W
m MHz 4 o 4 o
el V) (W) W | W
10 30 5000 900 5000 2220
4000 2250
For industrial application R.F. class C
A Freq. Ay 2) m 3y
V w V W
m MHz tr 9 tr o
e R cased TP D TR IR i o
5 60 4800 750 4250 1110
HEATING direct; thoriated tungsten filament
Filament voltage Vi == 10 V
Fila.nent current If = 9.9 A
TYPICAL CHARACTERISTICS at I; = 120 mA
Amplification factor of grid No.2
with respect to grid No.l Hoog: 9.5
Mutual conductance S = 7 mA/V

1) Two tubes

2y &y =

selfrectification

3) .aA = two phase half wave rectification without filter

4) Each phase

September 1969




QB5/71750

CAPACITANCES

Grid No.1 to all other elements except anode Cg1 = 24 pF
Anode to all other elements except grid No.l Ca = 8237 pE
Anode to grid No.1 ! Cag, = 0.25 pF

COOLING: radiation/low-velocity air flow

In order to keep the temperatures below the maximum permitted values it may
be necessary to direct an air flow to the seals

TEMPERATURE LIMITS (Absolute limits)

max. 250 ©C
max. 220 °C

Bulb temperature

Temperature of anode seal

Temperature of pin seals =vamaxe 18090

MECHANICAL DATA
Dimensions in mm

Base : Super giant
Socket : 2422 512 00001 max 118
Anode connector: 40626 R y
o
Net weight r3ldg “‘I
©
+1)
&
a
g2 P ; "_'___’______:3/
g1 : )
00 | &
ey < E)
R max?81

Mounting position: vertical with base up or down

7Z2 8793




QB5/1750

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

e S G g upto 75 upto 110) MHz
Anode voltage Va o = '‘max. 5 max. 4.5 kV
Anode input power Wia = max. 2250 max. 1800 w
Anode dissipation Wigi o= max. 500 : w
Anode current Iy = max. 450 mA
Grid No.2 voltage ng = max. 700 v
Grid No.2 dissipation Wg2 = max. 65 w
Negative grid No.l voltage —Vgl = max. 500 v
Grid No.l dissipation ng = max. 25 W
OPERATING CONDITIONS

Frequency f < 60 60 60 60 MHz
Anode voltage Va 7 5 5 4 4 kV
Grid No.2 voltage ng 7 .600 700 600 700 V
Grid No.1 voltage Vg, = =200 0 =200 Fe200=1 =200 N
Anode current 1, = 440 440 450 450 mA
Grid No.2 current Ig, = 80 75 90 85 mA
Grid No.l current Igl =& 35 25 39 27 mA
Peak grid No.l voltage Vgl O P 340 350 340 V
Anode input power Wia =1.259200) 2200 1800 1800 W
Grid No.l input power wigl = 12 8 : 14 8.5 W
Grid No.2 dissipation Wg2 = 48 3245 54 59555 W
Anode dissipation W, = 440 440 390 390 W
Output power Wo = 1760 1760 1410 1410 W
Efficiency n = 80 80 78 287109

1y See page F 7Z2 8794
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QB5/1750

R.F. CLASS C ANODE AND SCREEN GRID MODULATION

Screen grid modulated via a choke of 2 H
LIMITING VALUES (Absolute limits)

Frequency

Anode voltage

Anode input power

Anode dissipation

Anode current

Grid No.2 voltage

Grid No.2 dissipation
Negative grid No.l voltage
Grid No.l dissipation

OPERATING CONDITIONS
Frequency

Anode voltage

Grid No.2 voltage
Grid No.l voltage
Peak grid No.2 voltage
Peak grid No.l voltage
Anode current

Grid No.2 current
Grid No.l current
Anode input power
Grid No.l input power
Grid No.2 dissipation
Anode dissipation
Output power

Efficiency

Modulation factor

Modulation power

A

max.

max.

max.

max.

max.

760

kV

7Z2 8795




‘ | QB5/1750

R.F. CLASS C CONTROL GRID MODULATION
LIMITING VALUES (Absolute limits)

Frequency f up to 75 MHz
Kosde il ge. 0 T TR T TR T e, RO N
Anode input power Wiz = max. 1000 W
Anode dissipation Wa ="~ max., 8500 W,
Anode current Ip = max. 225 mA
Grid No.2 voltage ng = max. 700 V
Grid No.2 dissipation Wg2 = max. 50 W
Negative grid No.1 voltage --Vg1 = max. 9500 .V

OPERATING CONDITIONS

Frequency f < 60 60 MHz
Anode voltage Va = 4500 4000 V
Grid No.2 voltage VgZ = 600 600 V
Grid No.1 voltage 1) Vg, = -180 -180 V
Grid No.1 circuit resistance Rgl = 1400 1400 @
Peak grid No.l voltage Vgl P = 220 210N
Anode current B = 200 200 mA
Grid No.2 current Ig2 = ) 5 mA
Grid No.l current Igl = 6i5 6.5 mA
Grid No.l input power Wigl = 123 1220 W,
Anode input power Wia = 900 800 W
Anode dissipation W, = 500 470 W
Grid No.2 dissipation Wg2 = 3 3 W
Output power Wo = 400 330 W
Efficiency n = 44.5 41 %
‘Modulation factor  m - = H08 el 100 %
Peak grid No.l modulation voltage Vgl modj, = 100 100 V
Grid No.1 current  2) Ig, = 26 27 mA
Grid No.l input power 2) Wigl = ) 5 W

1) With -170 V from fixed bias supply included

2y At crest of modulation 722 8796
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R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

Frequency i up to 30 MHz
Aodsvalthge < T el e e g g
Anode input power Wia = max. 2250 W
Anode dissipation W, = max. 500 W
Anode current I, =  max. 450 mA
Grid No.2 voltage ng = max. 700 V
Grid No.2 dissipation Wg2 = max. 65 W
Grid No.l circuit resistance Rg1 = max. 50 k@

OPERATING CONDITIONS

Frequency f < 30 MHz
Anode voltage Vs = 5000 Vv
Grid No.2 voltage ng = 700 \%
Grid No.1 voltage Vgl 5 =90 v
s S
sigyal signal
Peak grid No.l voltage Vgl Dt 0 130 V
Anode current L SEH0 280 mA
Grid No.2 current Ig2 = 0 25 mA
Grid No.l current Igl = 0 1 mA
Grid No.l input power wigl = 0 1w
Anode input power Wia = 280 1400 W
Anode dissipation W, = 280 500 wW
Grid No.2 dissipation Wg2 = 0 18 W
Output power Wo = 0 900 W
Efficiency n = - 64.5 %
7Z2 8797




QB5/1750

R.F. CLASS C AMPLIFIER FOR INDUSTRIAL USE with self rectification

LIMITING VALUES (Absolute limits)

Frequency f up to 75 MHz
Anode transformer voltage 1y Vira = max. 5600 V(RMS)
Anode input power Wia = max. 1460 W
Anode dissipation W, = max. 500 W
Anode current I, = max. 240 mA
Grid No.2 transformer voltage l) Vir gy = max. 780 V(RMS)
Grid No.2 dissipation Wg2 = max. 65 W
Negative grid No.l voltage —Vgl = max. 500V

Grid No.l current Igl = max. 25 mA
Grid No.1 circuit resistance Rgl = max. 50 k
OPERATING CONDITIONSZ)

Frequency f < 60 MHz
Anode transformer voltage l) Ver o ik= 4800 V(RMS)
Grid No.2 transformer voltage l) Vir g9 T 670 V(RMS)
Grid No.l resistor Rgl = 16 kQ
Peak grid No.l voltage Vgl P 350V
Anode current I = 200 mA
Grid No.2 current Ig2 - 32 mA
Grid No.l current Igl = 11 mA
Grid No.1 input power Wigl = 349 W
Anode input power Wia = 1060 W
Anode dissipation . W, = 310 W

Grid No.2 dissipation Wg2 = 24 W
Output power W, = 750 W
Efficiency n = 74 Gl

1) Vir 4 and Vir g, are the anode transformer secondary voltage per phase and
the screen grig transformer secondary voltage per phase respectively.

2y Under these conditions normal deviations of voltages and load are permissi-

ble. The absolute limiting values of the tube must, however, not be exceeded.

772 8798

September 1967 || ‘ ’ 5



QB5/71750

R.F. CLASS C AMPLIFIER FOR INDUSTRIAL USE
with anode voltage from two-phase half-wave rectifier without filter

LIMITING VALUES (Absolute limits)

Frequency

Anode input power

Anode dissipation

Anode current

Grid No.2 transformer voltage l)
Grid No.2 dissipation

Negative grid No.l voltage

Grid No.1 dissipation

Grid No.l current

Grid No.1 circuit resistance

OPERATING CONDITIONS?)

* Frequency

Anode transformer voltage Ly
Anode voltage D.C. value
Grid No.2 transformer voltage 1)
Grid No.2 voltage D.C. value
Grid No.l resistor

Peak grid No.l voltage

Anode current

Grid No.2 current

Grid No.l current

Grid No.l input power

Anode input power

Anode dissipation

Grid No.2 dissipation

Output power

Efficiency

max.
max.
max.
max.
max.
max.
max.
max.
max.

max.

5000
2250
500
400
700
65
500
25
45
50

V(RMS)
w

w

mA
V(RMS)
w

A%

w

mA

kQ

MHz
V(RMS)
\Y%
V(RMS)

S s

a9

1) Vir 4 and Vir gg are the anode transformer secondary voltage per phase and

the screen gri

transformer secondary voltage per phase respectively.

2) Under these conditions normal deviations of voltages and load are permissi-
ble. The absolute limiting values of the tube must, however, not be exceeded.

772 8799
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AF. CLASS B AMPLIFIER AND MODULATOR
LIMITING VALUES (Absolute limits)

Anode voltage Vi = max. 5000 V
Anode input power Wiz = max. 2250 W
Anode dissipation W, = max. 1500 W
Anode current 15 = max. 450 mA
Grid No.2 voltage ng = max. 700 V
Grid No.2 dissipation Wg2 =  max. 65 W
Negative grid No.1 voltage -Vgl = imax... 500V
Grid No.l current Igl = max. 45 mA
Grid No.1 circuit resistance Rgl =  max. 50 k@

OPERATING CONDITIONS, two tubes

Va = 5000 4000 4000 v
ng = 600 600 600 A%
VT <62.5 -62.5 -60 v
Rah % 26 20 : 16 kQ
Vglglp 0 260 0 254 0 305 V
I, = 2x50 2x290 2x45 2x285 2x55 2x366 mA
Igz = 0 2x43 0 2x40 0 2x60 mA
Igl = 0 2x13 0 2x13.5 0 2x18 mA
Wigl = 0 2x1.5 0 2x1.5 0 2x2.5 W
Wia = 2x250 2x1450 2x180 2x1140 2x220  2x1465 W
W, = 2x250 2x340 2x180 2x300 2x220 2x340 W
Wgz = 0 2x26 0 2x24 0 2x36 W
W, = 0 2220 0 1680 0 2250 W
dtot = - 5 - 4.7 - 559
n = - 76.5 - 74 - 76.5 %
772 2845
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QB5/72000

R.F. POWER TETRODE

QUICK REFERENCE DATA
C telegr. RiFESOSEB
(1;41;:2) A W, 'A W, (PEP)
(V) (W) (V) (W)
30 5000 2400 4000 1300
HEATING: direct; thoriated tungsten filament
Filament voltage Me= 755 AV

Filament current

Ipn = 22.6 A

The filament current must never exceed a peak value of 45 A instantaneously at
any time during the energizing schedule

CAPACITANCES

Grid No.1 to all other elements except anode

Anode to all other elements except grid No.1

Anode to grid No.1

TYPICAL CHARACTERISTICS

Anode voltage
Grid No.2 voltage

Anode current

Mutual conductance

Amplification factor of grid No.2
with respect to grid No.1

oEele
©° og
1" "

Hgogy

47.6
9.5
0.1

4000
600
200

10

Dl

pF
pF
pF

mA
mA/V

September 1967



QB5/72000

COOLING : radiation and convection; low velocity air flow

TEMPERATURE LIMITS (Absolute limits)

Bulb temperature =iimax. 350:19C
Temperature -of anode seal = maxas 2200496
Temperature of pin seals = max.; 480 "¢
MECHANICAL DATA Dimensions in mm
max 153
9.5

g

21516

44.5
i'_'\
|
e
I
ot
Tl
f o)
e
B

£
]
27

Base : Super giant 5p
Socket : 2422 512 00001
Anode connector : 40665
Net weight :620g

Mounting position: vertical

2 October 1970



QB5/72000

R.F. CLASS C AMPLIFIER
LIMITING VALUES (Absolute limits)

St s SRR N R, B ) e b upto 30 MHz
Anode voltage Vg, = Max 0 kY
Anode dissipation Wa = max. 800 W
Anode input power Wiaiii=omaxl’ idior kW
Anode current 1 = max. 700 mA
Grid No.2 voltage Vg2 = max. 800 V
Grid No.2 dissipation Wg2 = max., 120 W
Negative grid No.1 voltage —Vgl = max., 500 ¥V
Grid No.l current Igl ='max. 35 mA
OPERATING CONDITIONS

Frequency f z 30 MHz
Anode voltage Va = 5 kV
Grid No.2 voltage ng = 600 V
Grid No.l voltage Vgl £ -240 V
Anode current E = 600 mA
Grid No.2 current Ig2 = 185 mA
Grid No.1 current Igl = 20 mA
Peak grid No.1 A.C. voltage Vglp = 300 V
Driving power Wdr = 10 W
Anode input power Wik i 3000 W
Grid No.2 dissipation Wg2 = 110 W
Anode dissipation A e 600 W
Output power Woiis = 2400 W
Efficiency n = 80 %

Page 4
1) To be adjusted so that I, = 150 mA at Vglp =0V

2) Distortion levels with referencé to either of the tones ina double tone test
signal. The quoted figures are the maximum encountered values at any driv-

ing level up to 100 %. 7Z2 2900
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QB5/72000

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

e AR T G A AR S 1 f __...upto 30 Mz
Anode voltage Va .= max.; 3.5 . kV
Anode dissipation W, = max. 800 W
Anode input power Wia = max. 2.5 kW
Anode current I, = max. 600 mA
Grid No.2 voltage ng = max. 800 V
Grid No.2 dissipation Wgz = max. 120 W
Negative grid No.l voltage —Vgl = max. 500 V
Grid No.l circuit resistance Rgl = max. 20 k2

OPERATING CONDITIONS

Frequency f = 30 MHz
Anode voltage Vg = -+ kV
Grid No.2 voltage ng = 600 \'%
Grid No .1 voltage Vgl = -105 vl
=l single double
signal Fone Fone
signal signal

Peak grid No.1 A.C. voltage Vglp = 0 100 100 V
Anode current 12 = 150 465 330 mA
Grid No.2 current Ig2 = 8 85 40 mA
Grid No.1 eurrent Igl = 0 0 0 mA
Anode input power Wia = 600 1860 1320 W
Grid No.2 dissipation Wg2 = 4.8 51 24 W
Anode dissipation Wy = 600 560 670 W
Output power W, = 0 1300 650 W
Driving power War = 0 0 0 W
Efficiency n = - 69 49 9%
Peak envelope power Wo (PEP) = 1300 W
Third harmonic distortion dg = <-35 de)
Fifth harmonic distortion ds = <-40 de)

7Z2 2901

1)2) See page 3
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QBL3.572000

COAXIAL U.H.F. POWER TETRODE

Ceramic, coaxial, forced air cooled power tetrode with integral radiator for
use as U.H.F. amplifier or oscillator at frequencies up to 1000 Mc/s. The
coaxial arrangement of the terminals enables the tube to be usedas plug-in tube
in coaxial circuits.

QUICK REFERENCE DATA
Freq. C telegraphy A linear amplifier
(MHz) 1 1
Vaug V) | Woh | Vo 6w | wom b
790 25 210
800 4.31 2100
Television service
Freq. Neg. mod. Pos. synchr.
(MHz)
Va{gl Wo Syﬂcl) Wo blackl)
(k (W) (W)
800 4.32 2200 1300
HEATING: direct; filament thoriated tungsten
Filament voltage Vi = 3.6 V
Filament current If z 58 A
Filament surge current Ig surge - mMax. 150 A

After the circuit has been adjusted for proper tube operation, the filament volt-
age should be reduced to a value slightly above that at which performance is
affected. R.F. voltages on the filament should be avoided.

l) Useful power in the load

September 1967



QBL3.5/2000

TYPICAL CHARACTERISTICS

Anode voltage N = 3000 V
Grid No.2 voltage ng S 900V
Anode current i =:0.,48 A

Mutual conductance S = 20 mA/V

Amplification factor of grid No.2

with respect to grid No.1 Hgog, = 9

CAPACITANCES

Grounded cathode
Grid No.1 to all other elements except anode Cgl = 46 pF
Anode to all other elements except grid No.1 Ca =1 6.0 pF
Anode to grid No.l Cagl =00.15 'pF

Grounded grids No.l and 2
Anode to grid No.2 Cagz = 7:PpE
Grid No.1 to filament Cglf = 20 PpF
Anode to filament Caf =30.02pH
TEMPERATURE LIMITS (Absolute limits)
Temperature of all seals = max. 20090
Anode temperature = max. -180 °C
For the measurement of the anode temperature see note 4) page 4.
COOLING
Cooling data for the anode radiator
For recommended cooling arrangement see page 5.

Anode : Max. air Min.
etz s Height : i Pressure
dissipation & () inlet temp. air flow i F130)
W, (W) t; (°C) g(m¥min.) | Pi :
1500 0 45 352 75
7Z2 2903




QBL3.5/2000

COOLING (continued)
Remarks

Forced air cooling for the radiator and for the ceramic to metal seals will be
required before and during the application of any voltage. After switching off
voltages the cooling must be maintained for at least two minutes. The distri-
bution of the coolingair will vary with the cavity configuration around the tube.

The screen grid and anode connections should be preferably made of contact
finger stock. The fingers shall make good contact with the cylindrical planes of
the electrode connections. Slots of sufficient width should be provided between
the finger contacts to allow for passing of the cooling air.

The control grid and filament connections shall provide for good electrical con-
tacts and sufficient heat conduction.

The amount and temperature of the cooling air shall be watched during opera-
tion. If the amount of cooling air decreases below the specified value all volt-
ages shall be switched of automatically.

The cooling air shall be filtered to prevent the radiator from being choked.

Page 8

l) The cathode voltage should be adjusted for a zero signal anode current
I, = 580 mA.

2) Peak envelope power. The driving signal consists of three independent H.F.
signal voltages, i.e.

picture carrier -8 dB ith o th sl
sideband signal .. =17 dB/f () CeePect 1o the SUm Signa

: amplitude of the composite signal
sound carrier -7 dB

The frequency bandwidth of the driving signal is more than 6 MHz at —1 dB.

3) Peak envelope power. Typical value, measured in a circuit having an effi-
ciency of about 85%.

4) The intermodulation product in the passband of the output signal is measured
with reference to 0 dB. 772 2904

September 1967 3



QBL3.5/2000

MECHANICAL DATA Dimensions in mm
89¢ I 63
]
Y ‘
‘T . ‘: f o ——Se—
8
9 =
VR £
g E a (s
0+03¢
o 62+03¢
H Tl 97 )
L
+|
N 4+
u'::.\/f 1. ) %
o+l ?
Tl e ™
3 ,:I
y £
l-91+02¢
©8+02
39 03¢, Net weight 1900 g

Mounting position: vertical with anode up or down

l) Eccentricity with respect to the axis through the anode and grid No.1
max. 0.3 mm

2) Cathode return terminal. Eccentricity with respect to the axis through anode
and grid No.l1 max. 0.4 mm

3) Eccentricity with respect to the axis through anode and grid No.1
max. 0.8 mm

4) Point for anode temperature measurement 772 2905




QBL3.5/2000

Recommended anode cooling arrangement

Dimensions in mm

845 3

T

722 2906
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QBL3.5/2000

U.HF. POWER AMPLIFIER, CLASS C TELEGRAPHY ; cathode driven

A tunable coaxial circuit is built between grids No.l and 2 which introduces a
variable capacitive reactance between these grids. The results of this arrange-
ment are better efficiency and negligible regeneration from anode to cathode.

The reference point for the electrode voltages is the terminal of grid No.l

LIMITING VALUES (Absolute limits)

Frequency i up to 1000 MHz
Anode voltage Va -g1 = max. 4500 V
Anode dissipation W, = max. 1500 W
Anode input power Wia = max. 3800 W
Anode current Ly = max,. 0.9 A
Grid No.2 voltage ng_gl = max. 700 V
Grid No.2 dissipation Wg2 = max. 50 W
Grid No.2 current Ig2 SIAKS 0 I
Grid No.l current Igl = max. 100 mA
Cathode voltage Vk.g1 = max. 300 V

OPERATING CONDITIONS

Frequency Lete = 800 MHz
Anode voltage Va -g1 = 4310 V
Grid No.2 voltage Vg, oy 600 V
Cathode voltage Vi -g1 = 1105 2V
Anode current L = 085 =A:
Grid No.2 current Ig2 = 28 mA
Grid No.l current Igl = 50 mA
Driver output power Wqr = 180 W
Useful power in the load Wy = 2100 w 1)
Power gain Wp /War = 12

1) Typical value, measured in a circuit having an efficiency of approx. 85%.
7Z2 2907




QBL3.5/72000

U.H.F. CLASS C AMPLIFIER FOR TELEVISION SERVICE, grid modulated, cath-
ode driven; negative modulation, positive synchronisation

A tunable coaxial circuit is built between grids No.l and 2 which introduces a
variable capacitive reactance between these grids. The results of this arrange-
ment are better efficiency and negligible regeneration from anode to cathode.

LIMITING VALUES (Absolute limits)

Frequency f up to 1000 MHz
Anode voltage Va_gl = max. 4500 V
Anode dissipation W, = max. 1500 W
Anode input power Wis = max. 4000 W
Anode current I sync =/imax. 10,95 A
Grid No.2 voltage Vgo-g) sync = max. 700 V
Grid No.2 dissipation Wg2 = max. S50 W
Grid No.2 current Ig2 sync = max. 75 mA
Grid No.l current Igl sync = max. 100 mA
Cathode voltage Vk'gl = max.’ 900V
OPERATING CONDITIONS
Frequency f = 800 MHz
Bandwidth at -3 dB B (-3 dB) = 6 MHz
Anode voltage Ve -g1 = 4320 V
Grid No.2 voltage Vgo -g) = 600 V
sync Vk-gl sync = $200 2V
Cathode voltage black Vk-g| black = 175 V
white Vk-g; white = 345 V
= 0L A
Anode current Sne la sync Z Ge?
black Iy plack = 0.68 A
Grid No.2 current .ot Ig2 SYne i Mo
black Igs black = 5 mA
i sync le i sume E 50 mA
Grid No.l current black Igi b%,ack 5 e
Driver output power Wdr sync £ 220 W
: sync W/ sync = 2200 W
Useful power in the load ik W) black * 1300 W
Power gain W) /War = 10
772 2908
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QBL3.5/2000

U.H.F. CLASS A LINEAR AMPLIFIER FOR TELEVISION SERVICE , sound and
vision, cathode driven

A tunable coaxial circuit is built between grids No.l and 2 which introduces a
variable capacitive reactance between these grids. The results of this arrange-
ment are better efficiency and negligible regeneration from anode to cathode.

LIMITING VALUES (Absolute limits)

Frequency f up to 1000 MHz
Anode voltage Va'gl = max. 3000 V
Anode dissipation W, = max. 1500 W
Anode input power Wia = max. 1800 W
Anode current 10 = max. 800 mA
Grid No.2 voltage ng_gl = max.. 700V
Grid No.2 dissipation Wg2 = max. 50 W
Grid No.2 current Ig2 Frmaxy 78 “mA
Grid No.l current Igl = max. 100 mA
Cathode voltage Vk'gl = max. 300 V

OPERATING CONDITIONS

Frequency f = 790 MHz
Bandwidth at -1 dB B = 6 MHz
Anode voltage Va.g1 = 2500 V
Grid No.2 voltage ng -g1 = 500 V
Cathode voltage Vk -2 = 28 V l)
Anode current I F 580 mA
Grid No.2 current Ig2 = 5 mA
Grid No.l current Ig1 = 0 mA
Driver output power W4, (PEP) = 16 W 2)
Output power in load Wy (PEP) = 210 W 3)
Intermodulation products d - -52 dB%)
Power gain \V W = 13
1)2)3)4) See page 3 772 2909
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QBL3.5/2000
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4X500A

QBL4/800

(]
R.F. POWER TETRODE
QUICK REFERENCE DATA
Television service
H.F. class C telegraphy e mingds: hog: gyac.
Freq. Va WS Freq. Va W (W)
(MHz) (V) (W) (MHz) V) sync. [ black
110 4000 930 220 2400 600 340
3000 670 1850 300 170
2500 530
HEATING : direct, filament thoriated tungsten
Filament voltage Vg = 5V
Filament current If = 413,050
CAPACITANCES
Anode to all other elements except grid No.1 C, = 9. 00\ phY
Grid No.1 to all other elements except anode Cgl = 12.8 pF
Anode to grid No.1 Cagl 0.05 pF
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2
with respect to grid No.1 Hgog) el 0117
Mutual conductance S(I; 7200:mA) = 15 2 mA LY

TEMPERATURE LIMITS (Absolute limits)

Temperature of seals

Anode temperature

= max. 150

= max o 150

oC
e

In order to keep the temperatures of the seals below the maximum permissible
value it is necessary to direct an air flow to the seals. Cooling air must be
applied to the seals and the anode cooler prior to the application of filament
power and the cooling must be continued for three minutes after the power has

been removed from the filament.
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QBL4/800

COOLING CHARACTERISTICS
Wa h Yimax. 9min. Pi
W) (m) e) (m3/min.) | (mm Hj0)
0 35 0.50 9.8
0 45 0.59 12.9
- 1500 35 0.60 120
3000 25 0.63 115
0 an (.77 175
0 45 0.90 23.0
0 Jovmen 0 a8 0.93 21.3
3000 25 0.97 20.5
0 35 {5l £ 35:5
0 45 .32 46.9
o 1500 35 1.36 43.3
3000 25 1.42 41.5

MECHANICAL DATA

Net weight: 530 g

g2

f

Dimensions in mm

Mounting position: vertical with anode up or down

51
%3
a & A
8
S
g g
3
3
] g
60.3+035
67
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QBL4,/800

R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits)

cpand o e S SRR L S f oo bprol, 120 MiHe
Anode voltage Vo = max. 4000 V
Anode input power Wis o= max. 1400 W
Anode dissipation Wy = max. 500 W
Anode current I = max. 350 mA
Grid No.2 voltage ng =  max. 500 V
Grid No.2 dissipation Wg2 = 'max. 30
Negative grid No.1 voltage —Vgl =  max. 500 V
Grid No.1 current Igl = max. 30 mA
Grid No.1 circuit resistance Rgl = max. 30 k2

OPERATING CONDITIONS

Frequency f S st 10 110 110 MHz
Anode voltage Va = 4000 3000 2500 V
Grid No.2 voltage ng = 500 500 500 V
Grid No.1 voltage Vgl = ~150 =150 -150 V
Anode current L =" 315 310 310 mA
Grid No.2 current Ig2 = 22 24 26 mA
Grid No.l current Igl = 16 16 15 ‘mA
Peak grid No.1 A.C. voltage Vglp = 230 230 280V
Grid No.1l input power wig1 5 5 S W
Grid No.2 dissipation Wgz = Jal: 12 137 W
Anode input power Wija = 1260 930 775 W
Anode dissipation W, = 330 260 245 W
Output power W, = 930 670 530 W
Efficiency n =1 473.:5 2 685 %
Useful power in the load WL = 835 600 475 W
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QBL4/800

R.F. CLASS B AMPLIFIER FOR TELEVISION SERVICE; negative modulation,
positive synchronisation.

LIMITING VALUES (black level; absolute limits)

o s ARG LT R Bl e i
Anode voltage Va = max. -3000 V
Grid No.2 voltage ng = max. 500 V
Anode current Iy Zhmaxs 350 mA
Anode input power Woash = sanax 1050 W
Anode dissipation Wa shemax. 500 W
Grid No.2 dissipation Wg2 =Umax, 30 W
Grid No.l current Igl = ‘max, 30 mA
Grid No.1 circuit resistance Rgl = maxe 30 kS2
OPERATING CONDITIONS , one tube
Frequency f =290 220 MHz
Bandwidth B = 6 6 MHz
Anode voltage Va = 2400 1850 V
Grid No.2 voltage ng =L iz 500 500 V
Grid No.1 voltage Vgl = -100 -100 V
Peak grid No.1 A.C. voltage Vglp sync =i 189 140 V
sync = 400 285 mA
i S la black = 300 215 ma
; sync = 35 20 mA
Grid No.2 current Ig2 g 3 G
ER sync 5 15 10 - mA
Grid No.l1 current Igl Blaik b 5 D T
Grid No.1 input power : Wigl sync = 25 15 W
; : sync =.2960 525 W
Anode input power Wia A 400 W
sync = = 600 300 W
i ik Wo plack = 340 170 W

i September 1969



QBL4/800
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6076 QBL5/3500

AIR COOLED R.F. POWER TETRODE

QUICK REFERENCE DATA
General purposes
A Beeq C telegr. Cagy mod.
(m) (MHz) vy W, Va W,
(kV) (kW) (kV) (kW)
4 ite) S 4.1
4 3.15
2.7 110 0 359 4 27
1:36 220 4 2.9
Television service
Fres. Neg.mod. Pos.sync. | Pos.mod. Neg.sync.
(MHz) v, W, (kW) Va W, (kW)
(kV) sync black (kV) white
Narrow -band 170-220 4 5.9 3.3 4 4.0
Broad-band 54-88 9 8.0 4.5
170-220 4 5.0 2.8 “ 2.8

HEATING: direct; filament thoriated tungsten

Filament voltage Ve e T
Filament current Ig = 32:5° A
CAPACITANCES
Anode to all other elements except grid No.1 £ = 8.4 pF
Grid No.1 to all other elements except anode Cgl =235 o
Anode to grid No.1 Cagl <4:0,35" pE

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2

with respect to grid No.1 = 8.5

19 mA/V

Yoty
Mutual conductance S(l, =24)
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QBL5/3500

TEMPERATURE LIMITS (Absolute limits)

Temperature of the seals

Bulb temperature

COOLING

1

max.

max.

180
250

°c
oC

In order to keep the temperature of the seals below the maximum permissible
value, it may be necessary to direct an air flow to the seals

Anode cooling characteristics (see also cooling curves page 4 )

Wa h L q Pj
(kW) (m) (°C) | (m3/min) | (mmH,0)

1 0 35 1.8 10

0 45 2.2 15

1500 35 252 13

3000 25 2:3 13

249 0 35 4.5 60

0 45 5.4 85

1500 35 5.4 73

3000 25 5.8 75

3 0 35 57 95

MECHANICAL DATA

Insulating pedestal: 40635

Dimensions in mm

Net weight sl 67kg
120 B
i 88
et
Lol
+H
<
i
— - J Hi |
152
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QBL5/3500

MECHANICAL DATA (continued) Dimensions in mm

Net weight of the tube 2 2:25 ke
Filament and control grid connector: 40634
Screen grid connector 1 40622
a 895-705_
max635,| S
1mgx8 || £
| B
9, © [ o WY
A 9 ’g‘t ARA i
NPT
—d g
1t 92 f\ max 92 1> 5’8;1:
20+1 201 ] T Wy ¥ | %
3 4 |E
vy
=
©
= l]l“ﬂ[ ‘
T e Max87.6
80=92 ;1 L
9697

Mounting position: vertical with anode down

At frequencies above 30 MHz both connecting pins must be used when connecting
the control grid

For further data and curves (except cooling curves)
of this type please refer to type QBWS5/3500

1) This pin is marked "0"
2) This pin should be used for connecting the anode return lead
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QBL5/3500
72061461-17.2.12 .e/cejj.
I O HoneT G 3 h=om } o
W, ti=max35°C e p; W, |ti =max45°C s P;
A mmH,0) P mmH,0)
(kW) A k ved
v - Dl' 1/ Y.
2 A 50 2 W 50
V. ” l
V.
y
7 g 10 1H 0
0.4 40 0.4 40
N 3 at N[ at
(H.R) N (°C) (H.R) CEEH e0)
0.2 L 35 0.2+ oy 35
W HatHH H
N ¥
8 At
A g lr
0 30 0
1 3 5 1 3 5 o
G (M¥/min) Qmin.(m3/min)
72061451-17.2.12.e/cejj.
25 7500m Wi o 2-5Th = 3000m HHA i
: gk 0 74 g o Yy
W, Tl max 35°C P4 pi W, t; =max 25°C !46/’ p;
(kW) v 2T Tl(mmH,0) (kW, T\ (mmH,0)
A pi I' 7 /’
// A - Pi
15 v 50 1.5 vd 50
",
> . g
. |
05 0 0.5 0
N At N - At
(HR) N (°c) (H.R) N/ (ec)
02 40 0.2 S V4
" - 4"' At _‘40
V.
01 at 35 0.1 » 35
I~
0 30 0 30
2 6 5 4 6
Gpmin.(M3/min) Gpmin. (M?/min)
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6075 QBW5/3500

WATER COOLED R.F. POWER TETRODE

QUICK REFERENCE DATA
General purposes
N Ko C telegr. . Calgz mod.
(m) (MHz) Va Wo Va Wo
(kV) (kW) (kV) (kW)
4 75 o 4.1
4 315
2l 110 5 349 4 2057
1.36 220 4 29
Television service
Fioa Neg.mod. Pos.sync. |Pos.mod. Neg.sync.
(MHz) V4 Wo (kW) V, W, (kW)
(kV) sync black (kV) white
Narrow -band 170-220 4 5.8 3.3 4 4.0
Broad-band 54-88 D 8.0 4.5
170-220 4 0.0 2.8 4 2.8

HEATING : direct; filament thoriated tungsten

Filament voltage Vg Gl i B TR
Filament current \ If =132 A
CAPACITANCES
Anode to all other elements except grid No.1 Cay = 8.4 pF
Grid No.1 to all other elements except anode Cgl =..23.5 pF
Anode to grid No.1 Cag1 <1:0.35  pE

September 1967 1



QBWS5/3500

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2
with respect to grid No.1 Hgog = 8.5

19 mA/V

Mutual conductance S (Ia =2A)

TEMPERATURE LIMITS (Absolute limits)
max. 180 °C
max. 250:=9¢

Temperature of seals

Bulb temperature

COOLING

In order to keep the temperature of the seals below 180 °C, it may be necessary
to direct an air flow of sufficient velocity to the seals. At frequencies below
75 MHz this air cooling will in general not be necessary at V,<4kV (V3<3.2kV
in the case of class C anode and screen grid modulation) At V,<5kV(V,<4kVin
the case of class C anode and screen grid modulation) air cooling will generally
be necessary at each frequency.

COOLING CHARACTERISTICS . See also cooling curves on page E

W, t; q Pi
(kW) (°c) (1/min) (atm)
1 20 2.9 0.073

50 310 B

20 2.5 0.073 S o
2 50 4.8 0.25 tiv.= max. 50 C
3 20 30 0.105

50 6.9 0355

772 8804




QBW5/3500

MECHANICAL DATA Dimensions in mm
Tube mounted in water jacket type K713
: 69.5-70.5
= 22 026 82 < >
—» O-ring 3322 026 82801 max635] &
a 91 || £
o e &
(11 S
92
9 rl'g‘
& i
Fig @
x
g @
@ &
)
O~
1 (R
1 o~
ol 9
i ik
|
| |
L T
= I
s |
frith Pth

Mounting position: vertical with anode down

Filament and control grid connectors 40634

Screen grid connector 40622

At frequencies above 30 MHz both connecting pins must be used when connecting
the control grid

Tube: Net weight 0.35 kg
K713: Net weight 0.52 kg

1) This pin is marked "O"
2) This pin should be used for connecting the anode return lead

3) 1/8" pipe thread
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QBWS5/3500

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

S ARG SRS o ) S Splol e S a0 e
Anode voltage Vo = max. 5.9 5 4 kV
Anode input power Wiz = max. 5.5 kW
Anode dissipation W, o o= amaxe 3 kW
Anode current 10 Si=anax. I ¢ A
Grid No.2 voltage ng =  max. 800 v
Grid No.2 dissipation Wg2 = max. 100 W
Negative grid No.1 voltage —Vgl = max. 500 v
Grid No.l dissipation ng = max. 30 w

OPERATING CONDITIONS

Frequency i1 = 75 110 75 220 MHz
Anode voltage Vaihio= S S 4 4 kV
Grid No.2 voltage ng = 800 800 800 800 V
Grid No.1 voltage Vgl = =250" =250' =250 =250 ¥V
Anode current Ia = 5 § 1k 5 1 ) S e
Grid No.2 current Ig2 = 100 100 120 120 mA
Grid No.l current Ig1 5 70 70 80 80 mA
Peak grid No.1 A.C. voltage Vglp = 480 480 500 500 V
Grid No.l input power Wigl = 30 30 36 36. W
Grid No. 2 dissipation Wg2 = 80 80 96 9% W
Anode input power Wia 570 0I0KSISES 4.4 4.4 kW
Anode dissipation Waiiss 1.4 1.6 1.25 3o KW
Output power Wo = 4.1 395180 1D 2.9 kW
Efficiency n = 74.5 71 72 66 %
772 8806




QBWS/3500

R.F. CLASS C ANODE AND SCREEN GRID MODULATION
Screen grid modulated via a choke of 60 H-
LIMITING VALUES (Absolute limits)

e R S Lol wpto 30 110 220 MHz
Anode voltage Vi ves auax 145 - 3.2 KV
Anode input power Wia = max. 3.6 kW
Anode dissipation Wa = max. -2 kW
Anode current ) = max. 0.9 A
Grid No.2 voltage ng = max, 800 A%
Grid No.2 dissipation Wg2 = max. 100 Wwli)
Negative grid No.l voltage —Vgl =  max. 500 A%
Grid No.1 dissipation ng =0 /max; 30 w

OPERATING CONDITIONS

Frequency f = 110 MHz
Anode voltage Vi = 4 kV
Grid No.2 voltage ng = 800 V
Grid No.1 voltage Vgl = =375 V
Peak grid No.1 A.C. voltage Vglp = 625V
Anode current I, = 0.9 A
Grid No.2 current Ig2 = 120 mA
Grid No.l current Igl = 85 mA
Anode input power Wia = 3.6 kW
Anode dissipation W, = 0.9 kW
Output power Wo - 2.7 kW
Grid No.2 dissipation Wg2 = % W
Grid No.l input power Wigl = 48 W
Efficiency n = 750%
ULl R e e T e T ey T
Modulation power Wmod = 1.8 kW
l) For all other modulation methods Wgz = max. 65 W 772 8807
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QBWS5/3500

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

Frequency f upto 30 MHz
I e SRR V, = max. 5 kV
sinode current iy = max. 1.3 A
anode input power Wl e max sl 6. 0 KW
Anode dissipation W = amax. 3 kW
"Grid No.2 voltage ng = max. 800 V
Grid No. 2 dissipation Wg2 = max. 100 W
Grid No.l current Igl = max. 80 mA

OPERATING CONDITIONS

Frequency f = 30 30 30 MHz
Anode voltage MR = 5 4.5 4 kV
Grid No.2 voltage ng = 800 800 800 A
Grid No.1 voltage Vgl = -107 =105 -104 A%
single single single
Zero zero zero
ignal signal e signal HRe
Sisha signal g signal gn signal

Peak grid No.1

A.C. voltage Vglp = 0,277 041295 05274 "V
Anode current 5 = 0508 - 1355 QP08 R 2918 20070 CA8S A
Grid No.2 current Ig2 = 0TS 0 75 0 78 mA
Grid No.l current Igl = 0, % 59 0 55 0 54 mA
Grid No.!l input power Wig1 = 6 IS 0 15 0 15 W
Grid No.2 dissipation Wgz = 0 60 0 60 0 -62:5., W
Anode input power Wig: s 20,40 79605 750,36 2058 3 028 ~b ol oKW
Anode dissipation Wi iz 0040 220 10,86 /21,95 200,280 1.8 kW
Output power Wo % - 4.4 - 3.8 - 33 kW
Efficiency n = - 68 - 66.5 - 65 %

7Z2 8808




‘ I QBW5/3500

AF. CLASS B AMPLIFIER AND MODULATOR
LIMITING VALUES (Absolute limits)

Anode voltage Va =amax 5 kY.
Anode input power Wia ' = ‘max. 5.5 kW
é\llgdev’di\ssipation Wot esnimax, 3 kW
Asiode current 1. = max. - b AL
Grid No.2 voltage ng = max. 800 V
Grid No.2 dissipation Wg2 = max. 100 W
Negative grid No.l voltage —Vgl = max. 500V
Grid No.1 dissipation ng =  max. 30 W

OPERATING CONDITIONS, two tubes

Va = 5 5 5 4 kV
ng = 800 800 800 800 A%
Vgl = -107 =107 -107 -103 v
Raalily:= 3700 5000 17600 7000 Q
Vglglp = 0 714 0 594 0 214 0 366 V
i1, 205014 2% .46 2x0 17 [ 2% L Lan 2x0.1 = 2%0032 - OxQE X006 A
Ig2 = 05 2x120 0 2x50 0 2x10 0 2x60 mA
Igrl = 0+ 2x150 0 2x40 0 0 02X ilimA
Iglp = 0 2x750 0 2x460 0 0 0 2x70 mA
wigl 0 2x50 Qi #2x1] 0 0 0 2x2 W
Wg2 = 0 2x96 0 2x40 0 2x8 0 2x48 W
Wia = 2x0. 500 2% 7. 3 2x0:5 | 2%5, 5t 2x0 5500 2% 1205 1 2x0 .41 2% o4 kW
W = 9%0.5 12x2.501 2x0.5 2x1,9: ¢ 2x00:5'" 2%0.55" " 2x0. 4. 2x009 kW
Wo = 0 9.5 0 72 0 2.1 0 3.0 kW
n = - 65 - 65 - 65 - 62 %

1y At 100 % modulation with single tone sine wave I; = max. 1.5 A 272 2856
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QBW5/3500

GRID MODULATED R.F. CLASS C AMPLIFIER FOR TELEVISION SERVICE ,
negative modulation, positive synchronisation

LIMITING VALUES (Absolute limits)

Frequency g upto 110 upto 220 MHz
Kiiohage 0l T T = max. 5 omax. 4 kV
Anode input power Wi, sync = ‘max. 7~ ‘max. 6 kW
Anode current I, sync = 401 b G B A

~ Anode dissipation W, sync = max. 3 kW
Grid No.2 voltage ng = max. 800 A%
Grid No.2 dissipation Wg2 sync = max. 100 w
Negative grid No.l voltage -Vgl = max. 500 A%
Grid No.l current Igl sync. = max. 80 mA

OPERATING CONDITIONS, two tubes in push-pull

Frequency f = 54-88l) 170-2201) 170-220 MHz
Bandwidth B (-1.5dB) = 6.5 6.5 - MHz?)
Bandwidth B(-3dB) = 12 12 7.5 MHz 2)
Anode voltage Va = o B 4 kV
Grid No.2 voltage ng = 800 800 800 V
sync = -175 -150 -150 V
Grid No.1 voltage Vgl black = -260 -230 =260 V
white = -450 -450 -450 V
Input A.C. voltage, 3
eak to peak Vv = 900 850 850 V
P P 8181p )
sync = 2l 2775 2375 A
Aatre T W plackis . 1.75 2.1 15
: sync = 145 110 250 mA
Grid No.2 current Ig2 Biiok & 40 50 FEU g
: sync = 82 100 80 mA
Grid No.1 current Igl Bay = 35 50 ) -4ak
Grid No.l input power Wigl sync = 200-300 300-400 200-300 W 4)
sync = 8.0 5.0 5.9 kW
SR fever Wo  ‘black = 4.5 2.8 3.3 kW
12)3)%) See page 13 722 8809




QBW5/3500

RF. CLASS B AMPLIFIER FOR TELEVISION SERVICE, negative modulation,
positive synchronisation

LIMITING VALUES (Absolute limits)

SARRL s o il T upta. 110 up a2 ele
Anode voltage Va 5 ma—x. 5 m;;(-."-;“l;\-/-“
Anode input power Wia sync = max. 7 max. 6 kW
Grid No.2 voltage ng = max. 800 A%
Anode current Ia sync = max:-L.5 A
Anode dissipation W, sync: = max. 3 kW
Grid No.2 dissipation Wg2 sync = max. 100 W
Grid No.l current Ig1 sync = max. 80 mA

OPERATING CONDITIONS, two tubes in push-pull

Frequency f = 54-88 170-220 MHzl)
Bandwidth B(-1.5dB) = 6.5 6.5 MHz?)
Bandwidth B (-3 dB) = 12 12 MHz 2)
Anode voltage Va = 3 4 kV
Grid No.2 voltage ng = 800 800 V
Grid No.1 voltage Vg = ~175 =150 V
1

Input A.C. voltage, v sync = 900 850 V3)

peak to peak 8181p black = 730 700 Vv 3)
Anode current I, Ei’:fk : 12,'7; 2;? f::
Grid No.2 current Ig2 ls)i’::::k Z lig lég :ﬁ
Grid No.1 current Igl g:;k : gg 128 nnlﬁ
Grid No.l input power Wigl sync = 200-300 300-400 W 4)

sync = 8.0 5.0 kW

Outas bowes Wo i o 4.5 2.8 kW
12)3)%) See page 13 722 8810
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QBW5/3500

GRID MODULATED R.F. CLASS C AMPLIFIER
positive modulation, negative synchronisation

LIMITING VALUES (Absolute limits)

FOR TELEVISION SERVICE ,

Frequency e

Anode voltage © . AR = max. S5 omax. 4 kV
Anode input power Wis white =

Grid No.2 voltage ng =

Negative grid No.l voltage _Vgl

Anode current L. iwhitel"=

Anode dissipation W, white =

Grid No.2 dissipation Wg2 white =

Grid No.l current Igl white =

OPERATING CONDITIONS, two tubes in push-pull

Frequency f =
Bandwidth B(-1.5dB) =
Bandwidth B(-3dB) =
Anode voltage YV =
Grid No.2 voltage Vg2 =
Grid No.1 voltage g1 ‘kh),ll:ct:li :
Input A.C. voltage, v

peak to peak €181p
Anode current Iy ;’)Vlt:éli :
Grid No. 2 g0 WG

T 1 0.Z current 22  black =
Grid No.1 . I WHEe S

rid No.1 curren %1 blask o
Grid No.1 input power Wigl
Output power Wo :,’11; léi :

1)2)3)4)5) See page 13.

max 5 max 4 kV
max. 55 max. 4.4 kW
max. 800 v
max. 500 v
max. L. A
max. i3 kW
max. 100 W
max. 80 mA
170-2201) 170-220 MHz
6.5 - MHz?2)
12 7.5 MHz 2)
4 4 kV
800 800 V
-230 -230 V
-380 -380 V
850 850 V 3)
2541 HET A
0.6 0.5 A
50 80 mA
10 10 mA
50 25 mA
0 DA
300-400 200-300 W %)
2.89) 4.0 kW
0.25 0.36 kW
772 8811




” : QBWS5/3500

R.F. . CLASS B AMPLIFIER FOR TELEVISION SERVICE, positive modulation,
negative synchronisation

LIMITING VALUES (Absolute limits)

Frequency f up to 110 up to 220 MHz
Anode voltage W ="max. 5  max. 4 kV
Anode input power Wig white = max. 5.5 max. 4.4 kW
Grid No.2 voltage ng = max. 800 v
Anode current I white 5= max. 11 A
Anode dissipation W, white "= = max. = 3 kW
Grid No.2 dissipation Wgz white = max. 100 W
Grid No.1 current Igl white = max. 80 mA

OPERATING CONDITIONS, two tubes in push-pull

Frequency f = 170-220 MHz l)
Bandwidth B (-1.5dB) = 6.5 MHz 2)
Bandwidth B (-3 dB) = 12 MHz 2)
Anode voltage Va = 4 kV
Grid No.2 voltage ng = 800 V
Grid No.1 voltage { Vgl = -150 V
Input A.C. voltage, v white = 700 V 3)
peak to peak 8181p black = 350 V3)
white = 251 DA
Anode current I Bt s 0od i
: white = 50 mA
Grid No.2 current Ig2 Bieak e 10 - A
§ white = 50 mA
Grid No.l current lg1 A D
Grid No.1 input power Wigl white = 200-300 W %)
) 5
white = 2.8 kW °)
Ourput powps bl e 0.25 KW
1y2)3)4)5) See page 13. ; 772 8812
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QBWS/3500

GRID MODULATED R.F. CLASS C AMPLIFIER FOR COLOUR TELEVISION
SERVICE, negative modulation, positive synchronisation

LIMITING VALUES (Absolute limits)

Frequency f up to 110 up to 220 MHz
Anode voltage .V, = max. 5 omax. 4 kV
Anode input power Wia sync = max. 7 max. 6 kW
Anode current Ly ByNCkE max:. 1.5 A
Anode dissipation W, sync = max. 3 kW
Grid No.2 voltage ng = max. 800 A%
Grid No. 2 dissipation Wg2 sync: = max. 100 W
Negative grid No.l voltage —Vgl = max. 500 A%
Grid No.1 current Igl syac = max. 80 mA

OPERATING CONDITIONS , two tubes in push-pull

Frequency f = 170-220 MHz !)
Bandwidth B(-1.5dB) = = 4 MHz 2)
Bandwidth B (-3 dB) = 8.5 MHz 2)
Anode voltage Va = 3.5 kV
Grid No.2 voltage ng = 700 V
sync = -120 V

Grid No.1 voltage Vg black = -170 V

L white = -320 V
Input A.C. voltage, peak to peak \% = 640 V 3)

8181p

Anode current L ts){:cck : 1 : 2
Grid No.2 current Ig2 E{:Cck : ;8>,§ nm]j:

: sync = 100 mA
Grid No.1 current Igl Giiiia 50 mA
Grid No.1 input power Wig, sync = 100-200 W 4)

sync = 3 kW
Output power Wo b{ack ) 1.7 kW
1)2)3)4) See page 13. 722 8813




QBW5/3500

l) The operating conditions are given at a frequency slightly below the peak of
the resonance curve.

2) This value of bandwidth is based on measurements on a circuit with a single
L.C. section.

3) Measured by the slide back method.

4) Driving power is accounted for largely by circuit losses. The indicated driv-
ing power is required to take care of losses in damping resistors, circuit
losses and tube driving power.

5) In the peak of the resonance curve Wy (white) = 3.3 kW 772 2862
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QBWS5/3500
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QBW5/3500

Grid-modulated R.F. class C amplifier for television service (2 tubes in push-pull)
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QBW5/3500

Grid-modulated R.F.class B amplifier for television service (2 tubes in push-pull)
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8042 QC05/35

R.F. BEAM POWER TETRODE
FOR MOBILE EQUIPMENT

QUICK REFERENCE DATA
C telegr.
FM teleph. Cag, mod,
Freq.
Va Wo (W) V, Wy (W)
Mz) %) IMS 1) V) Ms 1)
60 600 65 475 34
: 400 32
175 400 35
HEATING: direct; filament oxide-coated
Filament voltage Vg 21106 VeRloh
Filament current If =32 A

The cathode heating time for Wq > 70% of Wy max. = 0.4 sec.

CAPACITANCES
Anode to all other elements except grid No.1 Cy = 8.5 pF
Grid No.1 to all other elements except anode Cgl = 43,5 pF
Anode to grid No.l Cagl <ii 20,24 - pE
TYPICAL CHARACTERISTICS
Anode voltage Va = 200 V
Grid No.2 voltage ng = 200 'V
Anode current 1. = 100 mA
Mutual conductance S = 7 mA/V
Amplification factor of grid No.2
with respect to grid No.1l #gzgl = 4.5

1) Intermittent mobile service
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QCo05/35

MECHANICAL DATA
Base : Octal 8p

Socket : 2422 501 03001 1)

Anode connector: 28 906 022
Net weight S

Dimensions in mm

406—41.9

Wi

max83
max 97

max 44

Mounting position: When the tube is mounted with its main axis deviatingfrom
the vertical it is recommended that the pins 3 and 7 be placed
in a vertical plane.

TEMPERATURE LIMITS (Absolute limits)

Bulb temperature

max.

e

DERATING TABLE of the limiting values of V, and W;, as a function of the

operating frequency

Freq. Vg Wia
(MHz) (%) (%)
60 100 100
80 84 0y
125 65 78
150 58 72
160 56 70
175 53 67

l) Filament connections (tags 1-4-6 and 2-7) should be connected in parallel on

the socket.

September 1969



QC05/35

R.F.CLASS C TELEGRAPHY AND F.M. TELEPHONY , intermittent mobile service

LIMITING VALUES (Absolute limits) See also page 2 for derating table
S o G Russ e sl L
Anode voltage Vo = ‘max. 650 V
Anode input power Wi, ' = max, 90 W
Anode dissipation W, .= max. 25 W
Anode current 155 = max. 160 mA
Grid No.2 voltage ng = max. 200 V
Grid No.2 dissipation Wg2 = max. 5
Negative grid No.l voltage —Vgl = max. 150 V
Grid No.1 current Igl = max. S mA
Grid No.1 circuit resistance Rg1 = max. 30 k2 1)

OPERATING CHARACTERISTICS

Frequency f = 60 175 MHz
Anode voltage Va = 600 400 V
Grid No.2 voltage Vg, = 180 190 V2
Grid No.l voltage Vgl = =71 -54 V3)
Peak grid No.1 A.C. voltage Vglp = 91 68 V
Anode current I, =4 -150 150 mA
Grid No.2 current Ig2 = 15 15% mA
Grid No.l current Igl =t 8 2.2 'mA
Grid No.l input power Wig1 0.3 34w
Anode input power Wia = 90 60 W
Anode dissipation Wy = 25 25 W
QOutput power Waihis 65 35 W
Efficiency n = 73.5 58 %

1) For operation at maximum ratings
2) Obtained preferably from the anode supply through a series resistor

3) Vgl may be obtained by means of a grid resistor or from a combination of
grid resistor and fixed supply.
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QC05/35

R.F. CLASS C ANODE AND SCREEN GRID MODULATION, intermittent mobile

service

LIMITING VALUES (Absolute limits) See also page 2 for derating table
Frequency 1% up to 60 MHz
SR P B S T R (T V, = max. 480 V
Anode input power Wig = max. 45 W
Anode dissipation Walhizamax, 14 W
Anode current L = max. 120 mA
Grifi No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wg2 = max. 2
Negative grid No.l voltage —Vgl = max.. 150 .V
Grid No.l current Ig1 = max. 3.5 mA
Grid No.l circuit resistance Rgl = max. 30 k2 l)
OPERATING CHARACTERISTICS

Frequency  § = 60 60 MHz
Anode voltage Va = Hra7S 400 V
Grid No. 2 voltage Vi, = 185150 ey 4)
Grid No.1 voltage Mpr me e o870 N 3)
Peak grid No.1 A.C. voltage Vglp = 95 107V
Anode current Ip = 94 112 mA
Grid No.2 current Ig2 = 9 12 mA
Grid No.1 current Igl =028 3.4 mA
Grid No.1 input power Wigl = 103 0.4 W
Anode input power Wia = 45 45 W
Anode dissipation W, = 11 13 W
Output power Wo = 34 32 W
Efficiency 5 n = 75 %
Mbdulation factor i e A0 000
Modulation power Wmod = 23 23 W

1)3) See page 3

4) Obtairied preferably from a separate source modulated by the anode supply or
from the modulated anode supply through a series resistor.
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6146A QE05/40

R.F. BEAM POWER TETRODE

QUICK REFERENCE DATA
C telegr. Cag2 mod.
e O R Wo (W) Va W (W)
(V) CCS ICAS 4%) CCS ICAS
5 60 750 70 600 52
600 52 66 475 34
500 48 400 32
147 175 400 35
320 25
AB mod. 1)2) AB mod. 1)3) AB mod. 1)%)
Ny Wo (W) Vg Wo (W) Va Wo (W)
(V) ek ICAS %) CCS ICAS ) @es ICAS
750 120 750 131 400 22 22
600 82 95 600 90 113 250 10
500 70 500 83
400 55 400 62

HEATING : indirect; cathode oxide-coated

Heater voltage Vg 206,30V
Heater current If &5 JE2SHIA
CAPACITANCES
Grid No.1 to all other elements. except anode Cgl = 13.5 pF
Anode to all other elements except grid No.l Cy 2 22 8eSy e ph
Anode to grid No.1 Cagl < 0.24 pF

1) Two tubes
2) Without grid current
3) With grid current

4) In triode connection
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QE05/40

TYPICAL CHARACTERISTICS
Anode voltage
Grid No.2 voltage
Anode current
Mutual conductance

Ambplification factor of grid No.2
with respect to grid No.1

MECHANICAL DATA

Base : Octal 8p
Socket 1 2422 501 03001
Anode connector: 28 906 022

Net weight 2.97'g

k,g3,s m

Mounting position: arbitrary

TEMPERATURE LIMIT (Absolute limits)

Bulb temperature

Vit ey
ng = 200 V

I, = 100 mA
S = 7 mA/V
Heagy == %5

Dimensions in mm

_406-41.9

T

max83

max 97

max . :220149¢

| | September 1969



QE05/40

R.F. CLASS C TELEGRAPHY AND R.F. CLASS C ANODE AND SCREEN GRID

MODULATION

Derating table of the limiting values of V,; and Wi (in %) as a function of the

operating frequency

Freq. Va Wia
(MHz) (%) %)
60 100 100
80 84 92
125 65 78
150 58 72
160 56 70
178 53 67

Pages 4 and 5

1) For operation at maximum values

2) Vg, may be obtained from a separate supply, or from Rgl or Ry, or by com-

bination methods

3) Obtained preferably from a separate source, or from the anode supply with a

voltage divider or through a series resistor

When the tube is keyed, a series screen resistor should not be used. ng
must not exceed 400 V under key-up conditions

4) Vgl may be obtained by means of a grid resistor or from a combination of

grid resistor with either fixed supply or cathode resistor

5) Obtained preferably from a separate source modulated with the anode supply

or from the modulated anode supply through a series resistor

September 1969 | |



- QE05/40 /

R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits)

Continuous | Intermittent

See also page 3 for derating table

Anode voltage

Anode input power

Anode dissipation
Anode’current

Grid No. 2 voltage

Grid No.2 dissipation
Negative grid No.1 voltage
Grid No.1 current

Peak heater to cathode voltage

Grid No.1 circuit resistance

OPERATING CONDITIONS

Frequency f
Anode voltage Va
Grid No.1 voltage Vgl
Gkrid No.2 voltage ng
Anode current 1
Grid No.1 current Igl
Grid No.2 current Ig2

Peak grid No.l voltage Vglp =

Grid No.1 input power Wig1
Grid No.2 dissipation Wg

Anode input power Wi;
Anode dissipation Wy

Output power Wo

Efficiency n

1)2)3) See page 3

Ig,

\
kip

Rg

1

Continuous

60
600
=58
150
112
2.8

73
0:2
1.4
67:5
15.9
92

77

60
500
-66
170
135
2.5

84
0.2
1.6

67.5

eIt

48
71

175
320
=9
180
140
2.0

10

64

1.8
45
20
25

55.5

|
I
|
|
|
I
I
I
|
|
I
|
|
|
I
I
I
I
I
[

60
750

160
120
Pl
11
79
0.2
1.8
90
20
70
78

el e :  Jy o 4
upto 60 ; upto 60
max. 600 | max. 750
max. 67.5 | max. 90
max 20 ! max 25

= max. 140 : max. 150
max. 250 | max. 250
max. s max 3
max. 150 | max. 150

= max. 3.5 : max. 4
max. 135 | max. 135

= max. 30 | max. 30

service | Intermittent service
CuEiS:

1.CEAS,

60
600

180
150
2.8
10
91
0.3
1.8
90
24
66
73.5

175
400
-54
190
150
252
10.4
68

2.0
60
25
35
58

mA

kQl)

MHz

S

| ‘ September 1969



QE05/40

R.F. CLASS C ANODE AND SCREEN GRID MODULATION

LIMITING VALUES (Absolute limits) See also page 3 for derating table
Continuous ! Intermittent

C.C.85 L 1C K
Frequency f upto 60 : upto 60 MHz
Anodevoltagh /oo T N O e UARD- Lomax. 600V
Anode input power Wia = max.. 45 'L max 6757 =W
Anode dissipation W,  =imax. 13.3 | max.16.7 W
Anode current ; Iy Zomax. LY : max. 125 -mA
Grid No.2 voltage ng =,/max. 250 | max. 250V
Grid No.2 dissipation Wgz = max. 207 max; 2 W
Negative grid No.1 voltage _Vgl = | max; 1508 max. 180V
Grid No.1 current Ig, = max. 3.5 | max. 4 mA
Peak heater to cathode voltage kap = ‘max.: 135 | max. 135 ¥
Grid No.l circuit resistance Rgl = max. 30 |max. 30 le)
OPERATING CONDITIONS Continuous |Intermittent

service | service

GG 5 LG GALS)
Frequency f =60 60 ! 60 MHz
Anode voltage Va = 475 400 II 600 V-
Grid No.1 voltage Mgy oS0 97 0 BT o #87 WA
Grid No.2 voltage Vo 05 185 060 1V 150 - )
Anode current 164 S ooa g Nadatd il mA

. Grid No.1 current Igl =208 3.4 ll 3.4 mA

Grid No.2 current Ig2 Era0ad s LTS 7.8 mA
Peak grid No.1 A.C. voltage Vglp = 95 127 107 Vv
Grid No.l input power Wigl =i e 053 0.4 | 0.4 \
Grid No.2 dissipation Wi, = 10 1.2 l 152 w
Anode input power Wia = 45 45 l 67.5 W
Anode dissipation W, Sk 13 : 1559 W
Output power Wo =094 324 a2 W
Efficiency n =75.5 4 | 77 %
Modulation factor -~ m SRR DR G
Modulation power : Wl \es wanin g : 34y

1)4)5) See page 3
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QE05/40

AF. CLASS AB AMPLIFIER AND MODULATOR without grid current
C.C.S. LIMITING VALUES (Absolute limits), continuous service

Anode voltage Va = max. 600 V
Anode input power Wija = max. 60 W
Anode dissipation W, =Tmax; 20 W
Anode current L =famax. 125 - mA
Grid No.2 voitage ng = max. 250 V
Grid No.2 dissipation Wgz = max. 3w
Peak heater to cathode voltage kap =.max. 135 V
Grid No.1 circuit resistance Rgl = max. 100 k2

C.C.S. OPERATING CONDITIONS, continuous service; two tubes

v, = 600 500 400 v
Vg, = 180 185 190 vl)
Vg, £ -45 -40 -40 V2)
Re = 7000 5500 4000 Q
x e e,
Veig1p - 0 20 0 80 0 80 V
I =5 0wl 8 %100 2x29  2x108 2x32  2x114 mA
Ig2 = 2x0.5 2x12 2x1 2x13 2x1::3 2x13 mA
Wig, = 0 0 0 0 0 0w
W, =8/19%0'1 2x2 © 2x0.2 2x2.4  2x0.25 @ 2x2.5 W
Wia 20 9x7. 80 07 2x600 1 2x145¢ 5 2%54 Fox] 2 84 " avAs 5E W
Wa =0oNT.8 S 2x19° Ox1415" - 2x192x12,8 2x18 W
Wo = 0 82 0 70 0 55 W
n = s 68 = 65 - 60 %

1) Obtained preferably from a separate source or from the anode supply usinga
voltage divider

2) Under these conditions only fixed bias is recommende;:l
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QE05/40

AF. CLASS AB AMPLIFIER AND MODULATOR without grid current (continued)

1.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Anode volte{ge Vo s=imax.)o 790V
Anode input power Wia i amiaxe. - T8 W
Anode dissipation W o VIR 2D W
Anode current I, = max. 135 mA
Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wgz = max. 3 W
Peak heater to cathode voltage kap =v maks 350
Grid No.1 circuit resistance Rgl = max. 100 kol)
I.C.A.S. OPERATING CONDITIONS, intermittent service; two tubes
Anode voltage Vo = 750 600 Y
Grid No.2 voltage Voo 195 200 v 2)
Grid No.1 voltage W -50 -50 vl
Load resistance Riieiin 8000 6000 Q
Input A.C. voltage T s Tafhel s

peak to peak Vglglp = 0 100 0 100 V
Anode current I = 2x12 2x110 2x14 2x115 mA
Grid No.2 current Ig2 = 2x0.5 2x1 3 2x0s5 2x13.5 mA
Grid No.l input power Wigl = 0 0 0 0w
Grid No.2 dissipation Wg2 = 2x0.1 2x2.55 0 2x0 1 2257 W,
Anode input power Wia = 2x8.7 2x82.5 2x8.4 2x69 W
Anode dissipation W, = 2x8.,7 % 2x22.5 . 12x8.4 2x2L0 W
Output power Wo = 0 120 0 95 W
Efficiency n = - 725 - 69 %

1) Under these conditions only fixed bias is recommended

2) Obtained preferably from a separate source or from the anode supply usinga
voltage divider
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" QE05/40 “

AF. CLASSAB AMPLIFIER AND MODULATOR with grid current

C.C.S. LIMITING VALUES (Absolute limits), continuous service

Anode voltage Vi =" max.’ 600 'V
Anode input power Wiz = max. 62.5 W
Anode dissipation W =  max. 20 W
Anode current I = max.| (125 ;mA
Grid No.2 voltage ng Foamax.: 250 .V
Grid No.2 dissipation Wgz = .max. 3 W
Peak heater to cathode voltage kap SR INaX 36V
Grid No.1 circuit resistance Rgl =+ maX. 30 k2l

C.C.S. OPERATING CONDITIONS , continuous service; two tubes (Ig1 > 0)

Vi = 600 500 400 v

= 2
ng 165 7D 175 Vv [)
Vgl = -44 -44 -41 V)
Risa,’ 6800 4600 3700 Q.
Vglglp = 0 97 0 102 0 955 M
Ia = 2x11 2x103 2x13 2x121 2x16 2x116 mA
Ig2 =i 2x0.3 = 2x8.5 2%0.3 2%9 - 2%0:5 2x9 mA
Igl = Qe a2x). 0 2150 0 2x0.8 mA
Wigl = 052x0:1 0. 2%0:15 0 2x0.1 W
Wg2 = 2x0.05 2x1.4 2x0.06 2x116 2x0.1 X156 W
Wia = 2x6.6 2x62 2%6.5 = 2x60.5 2x6.4 2x46.5 W
w, i aIR6. bats IxAT DX 5 2x19 2x6.4 2x15.5 W
Wo = 0 920 0 83 0 62 W
n = - F2ED, - 68.5 - 66..5-:%

1y Under these conditions only fixed bias is recommended

2) Obtained preferably from a separate source or from the anode supply usinga
voltage divider
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” QE05/40

AF. CLASS AB AMPLIFIER AND MODULATOR with grid current (continued)
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Anode voltage V, =-amax. 7o0s WV
Anode input power Wia = max. 90 W
Anode dissipation Wa = max. 25 W
Anode current L = max. 135 mA
Grid No.2 voltage ng = ‘max. 250 'V
Grid No.2 dissipation Wg2 =aamax. 3 W
Peak heater to cathode voltage kap = max. 135 V
Grid No.1 circuit resistance Rgl = ¥max. 30 kel

I1.C.A.S. OPERATING CONDITIONS, intermittent service; two tubes (Igl >0)

Anode voltage vV, = 750 600 Vv
Grid-No.2 voltage Vg, = 165 190 v 2)
Grid No.1 voltage Yar = -46 -48 v
Load resistance R g iE 7400 5000 Q
Input A.C. voltage g e G A

peak to peak Vglglp 0 108 0 109 V
Anode current I 7 2x11 2x120 2x14 2x135 mA
Grid No.2 current Ig2 = 2x0.15 2x10 . - 2x0.6 2x10 mA
Grid No.l1 current Igl 7 0 2x1.3 0 2x1.0 mA
Grid No.1 input power Wigl = 0 2x0%2 Q7 < 2x0 ;153 W
Grid No.2 dissipation Wg2 = 2x0.03 2xd=74 = 2x0 51 2x1.9 W
Anode input power Wia £ 2x8.3 2x90 2x8.4 2x81 W
Anode dissipation Ay = A2X8530 1 12%x24., 5 - IxB5 4 v Ix2d 5 W
Output power W, 5 0 131 0 113 W
Efficiency n = - 73 - 70:5%

l) Under these conditions only fixed bias is recommended

2) Obtained preferably from a separate source or from the anode supply using a
voltage divider
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QE05/40

A.F. CLASS AB AMPLIFIER AND MODULATOR IN TRIODE CONNECTION with-
out grid current (screen grid connected to anode)

LIMITING VALUES (Absolute limits)

Anode voltage

Anode current

Anode input power

Anode dissipation

Peak heater to cathode voltage
Grid No.1 circuit resistance
Grid No.1 circuit resistance

C.C.

max.
max.

= max.

max.
max.
max.
max.

S. 1.C.A.S.

400 max. 400 V
90 max. 90 mA
35 max. 35 W
205 ~max e 25 W
1 334 Epnan: 9135 Sl
100 max. 100 k9l)
500 max. 500 k1)

C.C.S. OPERATING CONDITIONS, continuous service; two tubes (Igl =0)

Anode voltage

Grid No.1 voltage

Load resistance

Peak grid to grid voltage
Anode current

Anode input power
Anode dissipation
Output power

Efficiency

Va
Vgl
Raa

400 250 v
-100 =50 A%
8000 5000 Q
0 200 0 100 V

2x20 2x50 2x60 2x62 mA
2x8172x20" 2x15: "2x 155 YW
2x8 = 2x9 F 2% ko 2x 10 5 W
0 22 0 10 W
5 55 = 32

I.C.A.S. OPERATING CONDITIONS, intermittent service; two tubes

Anode voltage

Grid No.1 voltage

Load resistance

Peak grid to grid voltage
Anode current

Anode input power
Anode dissipation
Output power

Efficiency

400 A%
-100 A%
8000 Q

e e,
0 200 V
2x20 2x50 mA
2x8 2x20 W

2x8 2x9 W

l) For values of Rgl exceeding 100 k€2, cathode bias is required
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QEO05/40F A
QEO05/40H 6159A
QEO05/40K 8032
QEO5/40F QEO05/40K
Heater voltage Vy = 12.6 V ’ Heater voltage Vg = 13.5 V

0.585 A

"

Heater current Iy = 0.625 A Heater current If

MECHANICAL DATA Dimensions in mm

Base: Octal 8 p. Base: Octal 8 p.

366-396
91

366—396

=

>
St

: . 3
o 1]
g s ; &
IS = £
y A 4
T ¢ v | T
‘qu 44 H max42.1

For further data and curves of these types
please refer to type QE05/40

QEO5/40H
Heater voltage VE iEs126.00 -V
Heater current If =2k 1023 A

For further data and curves of this type
please refer to type QE05/40
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7378 QE08/200

R.F. BEAM POWER TETRODE

QUICK REFERENCE DATA
Freq. C telegr. Cagz mod. B S.S.B. B mod. 2)
(MHz) Va Wo Va Wy Va Wol) Va Wo
0 W) 00 F AW V) () O AW)
30 750 200 600 130 750 220 750 300
600 200

HEATING : indirect; cathode oxide-coated
Heater voltage Vs =503V

Heater current If =30 A

COOLING : radiation and convection

CAPACITANCES

Anode to all other elements except grid No.1 Ca =127 Pk
Grid No.1 to all other elements except anode Cgl = 30 pb
Anode to grid No.1 Cagl <t 090 pk

TYPICAL CHARACTERISTICS

Anode voltage Va =750 BV
Grid No.2 voltage ng = 250 V
Anode current Iy =100 mA
Mutual conductance S = 9 mA/V

Amplification factor of grid No.2
with respect to grid No.1 ugzgl =807

1) Peak envelope power with double tone signal

2) Two tubes
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QE08/200

TEMPERATURE LIMITS (Absolute limits)

Anode seal temperature = max, 220 °C
Pin temperature = max. 180 ©°C
Bulb temperature = max. 300 °C
MECHANICAL DATA Dimensions in mm
Base : giant 5p max 72
14.4
(>

Socket : 2422 512 01001
Top cap : IEC 67-III-1b, type 3

Anode
connector : 40680

Net weight: 220 g

12516

8

V00§

4.75:

max

Mounting position: vertical, or horizontal with plane of anodes vertical.
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QE08/200

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

Frequency f upto 30 MHz
Anodévoltige . pA ol bt AT e Va = max. 1100 V
Anode input power Wi a = max. 400 W
Anode dissipation W, = max. 100 W
Anode current Iy = max. 400 mA
Grid No.2 voltage ng = max. 300 V
Grid No. 2 dissipation Wg2 =imax. 1200 W
Negative grid No.1 voltage —Vgl =mat 190V
Grid No.1 current Igl = max. 30 mA
Grid No.1 circuit resistance Rgl = max. 25 k&
Heater to cathode voltage Vit = maxi 129 AV

OPERATING CONDITIONS

Frequency f =30 30 MHz
Anode voltage Vo, = 750 1000 V
Grid No.2 voltage ng = 230 250 V
Grid No.1 voltage Vgl 2i=90 =90
Anode current Ia = 385 385 mA
Grid No.2 current Ig2 =520 20 mA
Grid No.1 current Igl = 7 6 mA
Peak grid No.1 A.C. voltage Vglp = 120 120 V
Anode input power Wia = 285 385 W
Grid No.1 input power wigl = 1.0 1.0 W
Grid No.2 dissipation wg2 = S 5 W
Anode dissipation W, =" 285 9% W
Output power Wo = 200 290 W
Efficiency ; n = 70 755
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QE08/200

R.F. CLASS C ANODE AND SCREEN GRID MODULATION
LIMITING VALUES (Absolute limits)

Frequency £ upto 30 MHz
Affdbweltage o o R e e ke e
Anode input power Wi /i=Cmaxi 2007 W,
Anode dissipation W, simax:, o670 W
Anode current L = max. 350 mA
Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wgz = max. 10 W
Negative grid No.l voltage -Vgl = max. 150

Grid No.l current Ig1 = max. 30 mA
Grid No.1 circuit resistance Rgl = max. 25 kQ
Heater to cathode voltage Vit = max. 125V

OPERATING CONDITIONS

Frequency f = 30 MHz
Anode voltage Naias 600 V
Grid No.2 voltage ng = 250 V
Grid No.l voltage Vgl = =100 .V
Anode current I = 300 mA
Grid No.2 current Ig2 = 20 mA
Grid No.l current Igl = 4 mA
Peak grid No.1 A.C. voltage Vglp = BUO
Anode input power Wia = 180 W
Grid No.l input power Wig, = 0.4 W
Grid No.2 dissipation- Wg2 = B LW
Anode dissipation Walizhs 50 W
Output power Wo = 130 W
Efficiency n = 72 %
SE R Bator) s e e o e e 100 %
Peak grid No.2 A.C. voltage _ _ngp 220 V1)
Modulation power Wmod= 0 W

1) Obtained fr~m a separate winding on the modulation transformer
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QE08/200

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

Frequency f upto 30 MHz
Anbdewolags . e L S e e
Anode input power Wia = imax. 2500 W
Anode dissipation Wa = max. 100 W
Anode current I = max. 400 mA
Grid No.2 voltage ng =" max. 350V
Grid No.2 dissipation Wg2 = pax. 12

Grid No.l circuit resistance Rgl ="max,: 25 kR
Heater to cathode voltage Ve = max.’ 125 "V

OPERATING CONDITIONS, with double tone modulation

The R.F. voltage is modulated with two sinusoidal A.F . signals of equal strength
but different frequency.

Frequency i = 30 MHz
Anode voltage Va = HD0r: S TwNe
Grid No.2 voltage ng = 310 Vv
Grid No.1 voltage Ve im -45 v 1l
e,

Peak grid No.1 A.C. voltage Vi, 0 452) v
Anode current Ia = 130 270 mA
Grid No.2 current Ig2 =<5 26 mA
Grid No.1 current Igl = 0 0 mA
Anode input power Wia = 98 200 W
Grid No.l dissipation ng = 0 0 W
Grid No.2 dissipation Wgz = 1.5 8 W
Anode dissipation Wa = 098 90 W
Output power Wo = 0 220 W 3)
Efficiency n = 550 %
—_—
1) To be adjusted so that I = 130 mA at Vgl =0
2) To be adjusted so that Ig1 =0 P
3) Peak envelope power
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QE08/200

AF. CLASS B AMPLIFIER
LIMITING VALUES (Absolute limits)

Anode voltage V., i = max. 825 V.
Anode dissipation W tte smane, S a1 00eW
Anode current s = max. 400 mA
Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wg2 = maxy. o 12 W
Negative grid No.l voltage —Vg1 = max. 150 V
Grid No.1 current Igl = max. 30 mA
Grid No.1 circuit resistance Rgl = max. 1572kQ
Heater to cathode voltage Vkf = max. 125 ¥

OPERATING CONDITIONS, two tubes

Anode voltage N = 750 600 A%
Grid No.2 voltage ng = 250 250 Vv
Grid No.1 voltage Vgl = -45 -45 A
Load resistance Raa~ = 3600 3500 Q
R S $laits ol SNt
Peak grid to grid voltage Vglglp = 0 110 0 1056 V
Anode current Iy = 2x45 2x280 2x25 2x235 mA
Grid No.2 current Ig2 = 0 2x40 2x05.3 2x24 mA
Grid No.l current Igl = 0 2x] 0 2x0.5 mA
Anode input power Wia = 2x34 2x210 2x15 2x140 W
Grid No.2 dissipation Wgz = 0 2x10 0 2x6 W
Anode dissipation W, = 2x34 2x60 2x15 2x40 W
Output power Wo = 0 300 0 200 W
Total harmonic distortion  d¢q, = & 6.5 = 5 %
Efficiency n = - 7 L - 7.9 %

[=)}
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